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Aciclovir, therapy, corneal wound healing, 102 
Acute bacterial endocarditis, bilateral endophthalmitis, 909 
Acute posterior multifocal placoid pigment epitheliopathy, 
cerebral vasculitis, homonymous hemianopia, 919 
ww Adenoma, pigment epithelium, ciliary body, malignant 
J melanoma, 40 
Adenovirus, ocular infection, chronic keratoconjunctivitis, 
748 
Amblyopia, myelinated retinal nerve fibers, ipsilateral myo- 
pia, strabismus, 506 
penalization treatment, 511 
Amyloidosis, localized conjunctival, 346 
Anastomosis, vascular, iris, hyperplastic primary vitreous, 
179 
retina, choroid, recurrent toxoplasmosis, 402 
Anencephaly, upper eyelid notch, 613 
Anesthesia, corneal, timolol maleate, 739 
Anesthetics, local, intraocular penetration, subconjunctival 
antibiotics, 160 
Angioid streaks, argon laser treatment, 12 
Angle-closure glaucoma, acute, corneal indentation, 1091 
V. diagnostic techniques, 197 
nanophthalmos, 572 
b ANTERIOR CHAMBER, angle, development, congenital 
glaucoma, 424 
dépth measurement, slit-lamp microscope, 236 


f irrigation, treatment, alkali burns, 119 
vtr paracentesis, lepromatous iridocvclitis, 674 
. vitreous, malignant glaucoma, perfusions, 1078 


Antibiotics, subconjunctival, local anesthetics, intraocular 
~ penetration, 160 
Antibody, nematode endophthalmitis, serum, vitreous 
Toxocara, 898 
, Anticholinergic drugs, nondepolarizing muscle relaxants, 
mydriasis, 609 
Antigen, HLA, acute angle-closure glaucoma, 232 
primary open-angle glaucoma, 479 
Aorta, extracts, corneal vascularization, inhibition, 1005 
Apex syndrome, pseudo-orbital, 623 
Aphakia, bullous keratopathy, Fuchs’ dystrophy, penetrat- 
ing keratoplasty, 1000 
contact lens, extended-wear, 351 
intraocular lenses, 535 
eystoid macular edema, pseudophakic, 45 
Apnea, timolol therapy, neonate, 120 
Aqueous, calcium oxalate crystals, 1026 
Argon laser, angioid streaks, 12 
iridectomy, continuous wave, angle-closure glaucoma, 
836 
Arteriolar retinopathy, preventive therapy, 450 
Artery, carotid, 714 
Arthro-ophthalmopathy, Stickler syndrome, hereditary, 876 
Astrocytoma, retina, 32 
Atrophy, hemifacial, ocular manifestations, 589 
Autosomal dominant optic atrophy, 868 
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Bilateral panuveitis, cytomegalovirus, high-dose cortico- 
steroid therapy, 1020 
? Birth order, parental age, microphalmos, ocular diseases, 
461 
Blepharitis, herpetic angular, recurrent, adult, 744 
Blepharoptosis, eyelid, eyebrow, adjustable suspension, 
109 
traumatic third-nerve palsy, 598 
Blood, red cells, adherence test, cornea, conjunctiva, 1067 
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B. R. (eds.): Visual psychophysics and Physiology— 
A volume dedicated to Lorrin Riggs (Jampel, R. S.), 
139 

BERGSMA, D. (ed.): Birth Defects Compendium, 2nd ed. 
(Newell, F. W.), 957 
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(Frenkel, M.), 1107 

DILSEN, N., KONICE, M., 
cet's Disease, 632 
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2nd ed. (Straatsma, B. R.), 631 


and OVUL, C. (eds.): Beh- 


FRANCOIS, J. (ed.): Historia Ophthalmologica Interna- ., 


tionalis, Vol. 1 (Newell, F. W.), 274 
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GARDINER, P. A.: ABC of Ophthalmology (Sternberg, 
P., Jr.), 804 : 
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Surgery (Shoch, D.), 800 
HAVENER, W. H.: Synopsis of Ophthalmology (Schanz- 
lin, D. J.), 956 
HEILMANN, K., and RICHARDSON, K. T. (eds.): Glau- 
coma. Conceptions of a Disease Pathogenesis, Diag- 
nosis, Therapy (Anderson, D. R.), 138 
HEILMANN, K.: Therapeutic Svstems-Pattern-Specific 
Drug Delivery: Concept Development (Leopold, 1. 
H.). 800 
KAUFMAN, H. E., and ZIMMERMAN, T. J. (eds.): 
Current Concepts in Ophthalmology, 958 
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KRIEGLSTEIN, G. K., AND LEYDHECKER, W. (eds.): 
Glaucoma Update, 1108 : 
KWITKO, M. L. (ed.): Surgery of the Infant Eve (Wolter, 
J. R.), 630 
LEOPOLD, I. H., and BURNS, R. P. (eds.): Symposium 
on Ocular Therapy, vol. 11, 804 
LEYDHECKER, W.: Die Glaukome in der Praxis (Kron- 
feld, P. C.), 803 
MACHEMER, R., and AABERG, T. M.: Vitrectoms 
(Diddie, K. R.), 799 
MILLER, D.: Ophthalmology: The Essentials (Spivey, 
B.) 1107 
MORSE, P. H.: Vitreoretinal Disease: A Manual for 
Diagnosis and Treatment (Aaberg, T. M.), 802 
SCHACHAR, R. A.: Intraocular lenses (Straatsma, B. R.), 
274 
Transactions of the American Ophthalmological Societ: 
1978, 139 
VON BARSEWISCH, B.: Perinatal Retinal Hemorrhages 
(Harley, R. D.), 799 
ZUDUNASKI, J. A., and DAVSON, H. (eds.); Current 
Topics in Eye Research, 276 
Buckling, radial, tears, posterior retinal, 941 
Bullous keratopathy, keratoplasty, Fuchs’ dystrophy, 333 
Burns, alkali, irrigation, anterior chamber, treatment, 119 


C 


Calcium oxalate, crystals, aqueous, 1026 
Carotid artery, 714 


Cataract, extraction, corneal endothelial cell density, time 


analysis, 93 
timolol therapy, intraocular pressure, 1017 
trabeculectomy, combined, 973 
macular degeneration, 499 

Cell, endothelial, counting, system, transparencies, nega- 
tives, 260 

Cellulitis, orbital, globe, nontraumatic rupture, 262 

Central contrast sensitivity, glaucoma, 205 

Children, occlusion, retinal, choroidal, 690 

Chloroquine retinopathy, therapy, | 


Choroid, hemangioma, solitary, 698 
posterior, retina, occlusion, children, 690 
retina*vascular anastomsis, recurrent toxoplasmosis, 402 
thickness, measurement, 369 
Choroiditis, geographic (serpiginous), subretinal neovascu- 
larization, 683 
Choroidopathy, central serous, laser photocoagulation, di- 
rect, indirect, 914 
Chrysiasis, ocular, epithelial gold deposits, 354 
Ciliary body, adenoma, pigment epithelium, malignant 
melanoma, 40 
Complement, tears, human, normal, 758 
Congenital glaucoma, pathogenesis, anterior chamber angle 
development, 424 
Conjunctiva, amyloidosis, localized, 346 
inverted papilloma, 1062 
red blood cell, adherence test, cornea, 1067 
Conjunctivitis, giant papillary, soft contact lenses, 1056 
Connective tissue, generalized diseases, vitreoretinal de- 
generation, 432 
CONTACT LENS, extended-wear, aphakic correction, 
a intraocular lenses, 535 
aphakic eyes, 351 
soft, extended-wear, microbial flora, 543 
giant papillary conjunctivitis, 1056 
keratopathy, superficial punctate, Thygeson’s, therapy, 
186 
Contamination, donor cornea, McCarey-Kaufman medium, 
59 
CORNEA, conjunctiva, red blood cell, adherence test, 1067 
donor, contamination, McCarey-Kaufman medium, 59 
electrode, electroretinography, 942 
endothelial cell density, time analysis, cataract extraction, 
93 
indentation, acute angle-closure glaucoma, 1091 
leukoma, congenital, Peters’ anomaly, 169 
microsurgery, instrumentation, techniques, 376 
perforated, congenital, Peters’ anomaly, 63 
transplant, familial dysautonomia, 993 
prevention, immune graft rejection, 97 
vascularization, inhibition, aortic extracts, 1005 
wound healing, aciclovir therapy, 102 
* Corneoscleral limbus, extraction, posterior segment, for- 
eign bodies, 777 
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and Argyrakis, A., 270 
Alternative tarsorraphy in peripheral facial nerve paraly- 
sis, by Scoppetta, C., 953 
Applanation tonometry without fluorescein, by Wein- 
stock, F. J., 797 
Applantation tonometry without fluorescein, by Hoffer, 
K. J. Reply by Smith, R.: 798 
Choroidal folds, by Tamler, E., 629 
Corneal burns from watch battery explosion, by Zieker, 
A. W., and Wisnicki, J., 798 
Difficulties of positioning for applanation tonometry, by 
Gutstein, N., 952 
Doughnut canalicular tubing, by del Castillo, J. M. Reply 
by Billson, F. A., 137 
Enucleation of uveal melanomas, by MeLean, I. W., 
Zimmerman, L. E., and Foster, W. D. Reply by 
Seigel, D., Myers, M., Ferris, F., III, and Steinhorn, 
S. C., 794 
Enucleation of uveal melanomas, by Reese, L. T. Reply 
by Zimmerman, L. E., and McLean, I. W., 793 
Eyelid depigmentation after intralesional injection of a 
fluorinated corticosteroid for chalazion, bv Cohen, B. 
Z., and Tripathi, R. C. Reply by Jakobiec, F. A., and 
Silvers, D., 269 
Foveo-macular retinitis, by Spencer, N. A., 134 
The Framingham Eye Studv, by Milton, R. C., 269 
Incidence of uveal malignant melanoma, by Shammas. H. 
F., and Watzke, R. C. Reply by Wilkes, S., Kurland, 
L., Campbell, R. J., and Robertson, D. M., 630 
Instillation of eyedrops, by Freeman, M. 1., 273 
Myelinated retinal fibers, by Holland, P. M., and Ander- 


son, B., Jr., 1105 

Optical quality of intraocular lenses, by Olson, R. J., 1104 

Pigmented retinochoroidal atrophy, by Cotlier, E. Reply 
by Skalka, H. W., 136 

Pigmented retinochoroidal atrophy, by Heckenlively. J. 
Reply by Skalka, H. W., 136 
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CORRESPONDENCE, (Continued) 
Pretrabecular membrane in open-angle glaucoma, by 
Svedbergh, B. Reply by Dueker, D. K., 1105 
Vitamin A-responsive punctate keratopathy in xeroph- 
thalmia, by Norn, M. S. Reply by Sommer, A., 956 
Vitelliform macular degeneration, by Kingham, J. D., 955 
Vitrectomy for diabetic traction retinal detachment, by 
Lamberts, D. W. Reply by Aaberg, T. M., 954 
Corticosteroid, high-dose therapy, bilateral cytomegalovi- 
rus panuveitis, 1020 
Cranial nerve palsies, late matastasis, midline malignant 
reticulosis, 1087 
Cupping, transient reversible, juvenile glaucoma, 580 
Cystoid macular edema, aphakic, psetidophakic, 45 
primary sign, neurosyphilis, 28 
Cytomegalovirus, bilateral panuveitis, high-dose cortico- 
steroid therapy, 1020 


D 


Degeneration, macular, cataracts, 499 
vitreoretinal, generalized connective tissue diseases, 432 
Detachment, retinal, surgery, massive subretinal exudate, 
122 
rhegmatogenous retinal, retinal telangiectasia, 52 
serous, retinal pigment epithelium, 643 
senile macular disease, 652 
Diabetes, traction retinal detachment, vitrectomy, 246 
Diabetes mellitus, adult-onset, vitreous fluorophotometry, 
342 
lens implantation, 990 
Diabetic retinopathy, hemoglobin A,, 1032 
nonproliferative, exudative, photocoagulation, 22 
proliferative, platelet function, defects, 37 
Diaphragm, automatic control, television camera, microsur- 
gerv, 939 
Dipivalyl epenephrine, external ocular toxicity, 1013 
Disk, cupping, visual fields, visual acuity, childhood glau- 
coma, 847 
neovascularization, retina, peripheral, tale, cornstarch 
emboli, 864 
optic, edema, sarcoidosis, 769 
Drug abusers, mvcotic, endophthalmitis, 66 
Dysautonomia, familial, corneal transplantation, 993 
Dvsgnosia, visuospatial, 361 
Dystrophy, Fuchs’, penetrating keratoplasty, aphakic bul- 
lous keratopathv, 1000 


E 


Ectopia lentis et pupillae, 381 
Edema, cystoid macular, aphakic, pseudophakic, 45 
graft, suture removal, 165 
optic disk, sarcoidosis, 769 
retinal pigment epithelial, trauma, 18 
EDITORIALS 
Color and the author (Newell, F. W.), 951 
International Agency for the Prevention of Blindness 
(Jones, B.), 132 
Journal musings (Newell, F. W.), 267 
National Committee for Research in Ophthalmology and 
Blindness 1956-1978 (Potts, A. M., Hoover, R., and 
Keeney, A. H.), 790 
Non-approved use of Food and Drug Administration 
approved drugs (Mindel, J. S., and Goldstein, J. I.), 
626 
Ophthalmic research prospects for the coming decade 
(Kupfer, C.), 1098 
Electroretinography, corneal electrode, 942 
foveal cone, retinitis pigmentosa, juvenile macular degen- 
eration, 702 
vitrectomy, intravitreal irrigation, 239 
Emboli, talc, cornstarch, neovascularization, disk, retina, 
peripheral, 864 
Endocarditis, acute bacterial, bilateral endophthalmitis, 
909 


ENDOPHTHALMITIS, bilateral, acute bacterial endocar- e 


ditis, 909 
Fusarium solani, cornea, 764 
mycotic, drug abusers, 66 
nematode, serum, vitreous Toxocara, antibody, 898 


Pseudomonas, intraocular lens, implantation, prosthetic, 
902 
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Endothelium, cells, counting system, transparencies, nega- 
tives, 260 
corneal, cell density, time analysis, cataract extraction, 93 
Enucleation, carotid-cavernous fistula, 946 
Epitheliopathy, acute posterior multifocal placoid pigment, 
cerebral vasculitis, homonymous hemianopia, 919 
Epithelium, gold deposits, ocular chrysiasis, 354 
retinal pigment, serous detachments, 643 
Esotropia, variable, pseudointernuclear ophthalmoplegia, 
myasthenia gravis, 319 
Extended-wear soft contact lens, aphakia, 351 
correction, intraocular lens, 535 
microbialeflora, 543 
Extraction, magnetic foreign bodies, clear lens, 935 
Exudate, massive subretinal, retinal detachment surgerv, 
122 
Eye injury, penetrating, posterior, natural history, 212 
vitreous, retina, histology, 221 
Eyebrow, blepharoptosis, eyelid, adjustable suspension, 
109 
Eyelid, blepharoptosis, eyebrow, adjustable suspension, 
109 
lower, full-thickness, vertical lengthening, 113 
squeezing, intraocular pressure, 1072 
upper, notch, anencephaly, 613 


F 


Fibroplasia, retrolental, hypoxic infant, 55 
Fistula, carotid-cavernous, enucleation, 946 
Foreign body, limbal extraction, posterior segment, 777 
localization, retention modification, limbal ring method, 
126 
magnetic, extraction, clear lens, 935 
Fovea, cone, electroretinograms, retinitis pigmentosa, juve- 
nile macular degeneration, 702 
Fuchs’ dystrophy, keratoplasty, bullous keratopathy, 333 
penetrating keratoplasty, aphakic bullous keratopathy, 
1000 
Fundus, lesions, incidence, septicemia, 661 
photography, camera, vertical mount, 944 
Fusarium solani, endophthalmitis, corneal, 764 


G 


Genetics, correlations, ocular clinical measures, 502 
GLAUCOMA, acute angle-closure, HLA antigens, 232 
angle-closure, acute, corneal indentation, 1091 
argon laser iridectomy, continuous wave, 836 
diagnostic techniques, 197 
nanophthalmos, 572 
central contrast sensitivity, 205 
childhood, visual fields, visual acuity, disk cupping, 847 
congenital, pathogenesis, anterior chamber angle devel- 
opment, 424 
filtering procedure, carbon dioxide laser, scleral dissec- 
tion, 73 
juvenile, cupping, transient reversible, 580 
malignant, anterior, vitreous chambers, perfusions, 1078 
open-angle, chronic, timolol maleate, evaluation, combi- 
nation therapy, 565 
scanning electron microscopy, trabeculectomy, 78 
primary open-angle, HLA antigens, 479 
secon , trabecular, retrocorneal proliferation, 592 
visual field, loss, 492 
Globe, nontraumatic rupture, orbital cellulitis, 262 
Goldmann perimeter, simulator, teaching, visual field tech- 
niques, 259 
Graft, edema, suture removal, 165 


H 


Hemangioma, choroidal, solitary, 698 

Hemianopia, homonymous, acute posterior multifocal plac- 
oid pigment epitheliopathy, cerebral vasculitis, 919 

e mirror, 768 

Hemifacial atrophy, ocular manifestations, 889 

Hemoglobin A,, diabetic retinopathy, 1032 

Hemoglobin SC, posterior pole neovascularization, 680 

Hemorrhage, orbital, 254 

Herpes simplex, recurrent, angular blepharitis, adult, 744 
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HLA antigens, acute angle-closure glaucoma, 232 
primary open-angle glaucoma, 479 
Hodgkin's disease, necrotizing«etinitis, opportunisgic virus 
infection, 668 
Hyalocyte, tissue culture, histo-enzymologic study, 396 
Hypertension, complication, ischemic optic neuropathy, 
1045 
Hyphema, severe traumatic, vitrectomy instrumentation, 
930 
spontaneous, pneumatosis oculi, pneumatosis intestin- 
alis, 708 
Hypotension, ocular, labetalol, 427 
Hypoxia, retrolental fibroplasia, infant, 55 


I 


Immune graft, rejection, prevention, corneal transplanta- 
tion, 97 

Immunopathology, Mooren’s ulcer, 149 

Implantation, lens, diabetes mellitus, 990 

Inferior oblique muscle, management, superior oblique 
muscle palsy, 602 


Infusion needle, adjustable length, Ocutome vitrectomy, ' 


T15 
Instrumentation, illumination-irrigation, pars plana vitrec- 
tomy, 1093 . 


Intracranial lesions, radiation retinopathy, irradiation, 694 
Intraocular gas, infusion, pressure-controlled system, 1096 
INTRAOCULAR LENS, aphakic contact lenses, extended- 
wear, 535 
glass, 556 
implant, surgery, 819 
optical quality, manufacturers, 548 
prosthetic, Pseudomonas endophthalmitis, 902 
sodium hydroxide sterilization, 560 
Intraocular malignant melanoma, vessels, 472 
Intraocular penetration, local anesthetics, subconjunctival 
antibiotics, 160 
Intraocular pressure, eyelid squeezing, 1072 
timolol therapy, cataract extraction, 1017 
Iridectomy, argon laser, continuous wave, angle-closure 
glaucoma, 836 
Iridocyclitis, lepromatous, anterior chamber paracentesis. 
674 
Iris, sutures, broken nvlon fixation, 982 
vascular anastomoses, hyperplastic primary vitreous, 179 
Irrigation, anterior chamber, treatment, alkali burns, 119 
intravitreal, vitrectomy, electroretinogram, 239 
Ischemia, optic neuropathy, hypertension, complication. 
1045 
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Juvenile macular degeneration, foveal cone electroretino- 
grams, retinitis pigmentosa, 702 
Keratoconjunctivitis, e eee ocular adenovirus infection. 
748 
Keratopathy, aphakic bullous, penetrating keratoplasty. 
Fuchs’ dystrophy, 1000 
superficial punctate, Thygeson’s, soft contact lenses, 186 
Keratoplasty, Fuchs’ dystrophy, bullous keratopathy, 333 
penetrating, aphakic bullous keratopathy, Fuchs’ dystro- 
phy, 1000 
Keratoprosthesis, results, 190 


L 


Labetalol, ocular hypotensive action, 427 
Laser, carbon dioxide, scleral dissection, filtering proce- 
dure, glaucoma, 73 
photocoagulation, direct,'indirect, central serous choroid- 
opathy, 914 
LENS, contact, extended-wear, aphakic eyes, 351 
intraocular lenses, aphakic correction, 535 
extraction, magnetic foreign bodies, 935 
implantation, diabetes mellitus, 990 
intraocular, aphakic correction, contact lenses, extended- 
wear, 535 
glass, 556 . 
implant, surgerv, 819 
optical quality, manufacturers, 548 
prosthetic, Pseudomonas endophthalmitis, 902 
sodium hydroxide sterilization, 560 
soft contact, giant papillary conjunctivitis, 1056 
Leprosy, iridocyclitis, anterior chamber paracentesis, 674 
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Lesion, intracranial, radiation retinopathy, irradiation, 694 

Leukoma, corneal, congenital, scanning electron microsco- 
py, 469 . 

Limbal ring method, foreign body localization, retention 
modification, 126 
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MACULA, cystoid edema, primary sign, neurosyphilis, 28 
degeneration, cataracts, 499 
juvenile, foveal cone electroretinograms, retinitis pig- 
mentosa, 702 
pucker, recurrent, 1029 
surgical management, retinal reattachment surgery, 925 
senile disease, serous detachments, retinal pigment epi- 
thelium, 652 
Malignant melanoma, adenoma, pigment epithelium, cili- 
ary body, 40 
uveal, three generations, same family, 723 
MAUMENEE, A. EDWARD 
A. Edward Maumenee and Pan American Ophthalmology 


‘ (Boyd, B. F.), 293 


A. Edward Maumenee—All-American ophthalmologist 
(Leopold, I. H.), 305 
A. Edward Maumenee—An appreciation (Randolph, M. 
E., and Welch, R. B.), 289 
Contributions of A. Edward Maumenee in the field of 
retinal and choroidal diseases (Patz, A.), 295 
Contributions of A. Edward Maumenee to international 
ophthalmology and the prevention of blindness 
(Sommer, A.), 293 
Contributions of A. Edward Maumenee to ocular immu- 
nology (Silverstein, A. M.), 302 
Curriculum vitae, 308 
Festschrift (Goldberg, M. F.), 288 
Preface (Directors of Ophthalmic Publishing Company: 
Newell, F. W., Norton, E. W. D., Shoch, D.. Spivev, 
B. E., and Straatsma, B. R.), 285 
Publications, 310 
The surgery of A. Edward Maumenee (Paton, D ), 297 
McCarey-Kaufman medium, donor cornea contamination, 
59 
MEETINGS, CONFERENCES, SYMPOSIA 
American Ophthalmological Society 1979 Meeting 
(Shoch, D.), 265 
Association for Research in Vision and Ophthalmology 
1979 Spring Meeting (Henkind, P.), 126 
The Association of Ophthalmic Alumni of the Armed 
Forces Institute of Pathology—Eighth Biennial 
Meeting (Rodman, H.), 780 
Dedication of the Eye Research Laboratories of the Uni- 
versity of Chicago (Johnson, R. O., and Johnson, S.), 
949 
Fifteenth Annual Residents’ Days Meeting of the Bascom 
Palmer Eve Institute (Brighton, G. S.), 785 
Oxford Ophthalmological Congress 1979 (Newell. F. W.), 
779 
The Twenty-First Annual Research Meeting of the De- 
partment of Ophthalmology University of Toronto 
(Basu, P. K.), 781 
The 11th Pupil Colloquium (Thompson, H. S.), 126 
Melanocyte, trabecular, retrocorneal proliferation, secon- 
dary glaucoma, 592 
Melanoma, malignant, intraocular, vessels, 472 
uvea, three generations, same family, 723 
uvea, anterior, resection, en bloc technique, 519 
metastatic disease, 524 
Metastasis, late, midline malignant reticulosis, multiple 
cranial nerve palsies, 1087 
uvea, melanoma, 524 
Microbial flora, contact lens, soft, extended-wear, 543 
Microphalmos, other ocular diseases, birth order, parental 
age, 46] 
Microsurgery, armrest, 1097 
automatic diaphragm control, television camera, 939 
corneal, instrumentation. techniques, 376 
Monomeric methylmethacrylate, ocular tissue, effects, 385 
Mooren's ulcer, immunopathology, 149 


See Muscle, inferior oblique, management, superior oblique 


muscle palsy, 602 
palsy, superior oblique, management, inferior oblique 
muscle, 602 
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Muscle, (Continued) 
relaxants, nondepolarizing, anticholinergic drugs, mydri- 
asis, 609 

Myasthenia gravis, ocular, mimicking pseudointernuclear 
ophthalmoplegia, variable esotropia, 319 

Mycotic endophthalmitis, drug abusers, 66 

Mydriasis, anticholinergic drugs, nondepolarizing muscle 
relaxants, 609 

Myectomy, inferior oblique muscle, superior oblique mus- 
cle palsy, management, 602 

Myelination, retinal nerve fibers, ipsilateral myopia, ambly- 
opia, strabismus, 506 

Myopia, ipsilateral, myelinated retinal nerve fibers, ambls- 
opia, strabismus, 506 ° 


N 


Nanophthalmos, angle-closure glaucoma, 572 
Neonate, apneic spells, timolol therapy, 120 
Neovascularization, disk, retina, peripheral, talc, cornstarch 
emboli, 864 
posterior pole, sickle cell disease, hemoglobin SC, 680 
subretinal, geographic (serpiginous) choroiditis, 683 
Nerve, cranial, palsies, late metastasis, midline malignant 
reticulosis, 1087 
fibers, retinal, myelinated, ipsilateral myopia, amblyopia, 
strabismus, 506 
Neuropathy, ischemic optic, hypertension, complication, 
1045 
Neurosyphilis, cystoid macular edema, primary sign, 28 


O 


OBITUARIES 
Lebensohn, James Elzar (Shoch, D.), 792 : 
Wheeler, Mavnard C. (De Voe, A. G.), 628 
Occlusion, retinal, posterior choroidal, children, 690 
Ocular tissue, monomeric methylmethacrylate, effects, 385 
Ocular toxicity, external, dipivalyl epinephrine, 1013 
Ocular toxoplasmosis, 322 
Ocular trauma, vitrectomy, pars plana, 483 
Open-angle glaucoma, chronic, evaluation, timolol maleate, 
combination therapy, 565 
primary HLA antigens, 479 
Operating microscope, new suspension, 771 
Ophthalmia neonatorum, staphlococcal, 
scalded skin syndrome, 1052 
Ophthalmoplegia, pseudointernuclear, variable esotropia, 
myasthenia gravis, 319 
Optic atrophy, autosomal dominant, 868 
Optic disk, edema, sarcoidosis, 769 
stereophotogrammetry, 859 
Orbit, apex syndrome, 623 
cellulitis, globe, nontraumatic rupture, 262 
hemorrhage, 254 


P 


Palsy, cranial nerve, late metastasis, midline malignant 
reticulosis, 1087 


superior oblique muscle, management, inferior oblique 


muscle, 602 
third nerve, traumatic, blepharoptosis, 598 
Panuveitis, bilateral, cytomegalovirus, high-dose cortico- 
steroid therapy, 1020 
Papilloma, inverted, conjunctiva, 1062 
Paracentesis, anterior chamber, lepromatous iridocyclitis, 
674 
Parental age, birth order, microphalmos, other ocular dis- 
'ases, 461 
Pars plana vitrectomy, instrument, illumination. irrigation, 
1093 
instrument tables, 773 
ocular trauma, 483 
Penalization, amblyopia treatment, 511 
Penetrating eye injury, posterior, 212 
vitreous, retina, histology, 221 


Peters’ anomaly, leukomas, congenital corneal. 169 e 


perforated cornea, congenital, 63 
Photocoagulation, laser, direct, indirect, central serous cho- 
roidopathy, 914 


nonproliferative exudative diabetic retinopathy, 22 
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Pigment epitheliopathy, acute posterior multifocal placoid, 
cerebral vasculitis, homonymous hemianopia, 919 
Pigment epithelium, adenoma, ciliary body, malignant mel- 

anoma, 40 
retinal, edema, trauma, 18 
serous detachments, 643 


* Pilocarpine, gel, efficacy, patient acceptance, 843 


Pneumatosis intestinalis, pneumatosis oculi, spontaneous 
hyphema, 708 

Pneumatosis oculi, spontaneous hyphema, pneumatosis 
intestinalis, 708 

Posterior segment, limbal extraction, foreign bodies, 777 

Pressure-controlled system, intraocular gas, infusion, 1096 

Prosthesis, intraocular lens, implantation, Pseudomonas 
endophthalmitis, 902 

pee om onas endophthalmitis, intraocular lens, prosthet- 
ic, 90 

Pseudophakia, cystoid macular edema, aphakic, 45 


R 


Radial buckling, tears, posterior retinal, 941 
Resection, en bloc technique, anterior uveal melanoma, 519 
Reticulosis, midline malignant, late metastasis, multiple 
cranial nerve palsies, 1087 
RETINA, choroid, vascular anastomosis, recurrent toxo- 
plasmosis, 402 
detachment, diabetic traction, vitrectomy, 246 
rhegmatogenous, retinal telangiectasia, 52 
streaks T chleten) vitreous surgery, 943 
surgery, massive subretinal exudate, 122 
exudate, massive, retinal detachment surgery, 122 
light damage, 1039 
myelinated nerve fibers, ipsilateral myopia, amblyopia, 
strabismus, 506 
Db a eet, geographic (serpiginous) choroiditis, 
peripheral, disk, tale, cornstarch emboli, 864 
occlusion, posterior choroidal, children, 690 
pigment epithelium, edema, trauma, 18 
serous detachments, 643 
senile macular disease, 652 
posterior, tears, radial buckling, 941 
posterior penetrating eye injury, vitreous, histology, 22] 
reattachment surgery, macular pucker, surgical manage- 
ment, 925 
Retinitis pigmentosa, juvenile macular degeneration, foveal 
cone electroretinograms, 702 
necrotizing, opportunistic virus infection, Hodgkin’s dis- 
ease, 668 
RETINOPATHY, arteriolar, preventive therapy, 450 
chloroquine, therapy, 1 
diabetic, hemoglobin A,, 1032 
nonproliferative exudative diabetic, photocoagulation, 22 
proliferative diabetic, platelet function, defects, 37 
radiation, irradiation, intracranial lesions, 694 
Retractor, drape, wireform surgical, 123 
Retrocorneal proliferation, trabecular, melanocytes, secon- 
dary glaucoma, 592 
Retrolental fibroplasia, hypoxic, infant, 55 
Rosacea, ocular, 618 
Rupture, globe, nontraumatic, orbital cellulitis, 262 


S 


Sarcoidosis, optic disk edema, 769 

Schirmer test, tear film break-up time, 752 

Schlemm's canal, circumferential flow, 585 

Sclera, dissection, carbon dioxide laser, filtering procedure, 
glaucoma, 73 

Septicemia, fundus lesions, incidence, 661 

Serpiginous choroiditis, subretinal neovascularization, 683 

Serum, vitreous Toxocara, antibody, nematode endophthal- 
mitis, 898 

Slit lamp, microscope, anterior chamber, depth measure- 

e ment, 236 
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Sterilization, sodium hydroxide, intraocular lens, 560 

Stickler syndrome, arthro-ophthalmopathy, hereditary, 876 

Strabismus, myelinated retinal ferve fibers, ipsilateral myo- 
pia, amblyopia, 506 

surgery, adjustable, current techniques, 406 

Streaks (schlieren), rhegmatogenous detachment, vitreous 
surgery, 943 

Subconjunctival antibiotics, local anesthetics, intraocular 
penetration, 160 

Subretinal neovascularization, geographic choroiditis (ser- 
piginous), 683 

Superior oblique muscle, palsy, management, inferior 
oblique muscle, 602 

Suture, broken nylon, iris fixation, 982 

Symblepharon, prevention, treatment, 419 


T 


Tear, posterior retinal, radial buckling, 941 
Tears, complement, human, normal, 758 
Telangiectasia, retinal, rhegmatogenous retinal detach- 
ment, 52 
Television camera, automatic diaphragm control, microsur- 
gery, 939 
Third nerve, palsy, traumatic, blepharoptosis, 508 , : 
Thygeson's superficial punctate keratopathy, soft contact 
lenses, 186 
TIMOLOL, adverse effects, 736 
apneic spells, neonate, 120 
cataract extraction, intraocular pressure, 1017 
chronic open-angle glaucoma, 565 
corneal anesthesia, 739 
Tissue, culture, hyalocyte, histo-enzymologic study, 396 
Toxoplasmosis, recurrent, vascular anastomsis, retina, cho- 
roid, 402 
Trabeculum, retrocorneal proliferation, malanocytes, sec- 
ondary glaucoma, 592 . 
Trabeculectomy, cataract extraction, combined, 973 
long-term results, 829 
malignant, open-angle glaucoma, 78 
Transplant, corneal, familial dysautonomia, 993 
Trauma, retinal pigment epithelial edema, 18 


U-V 


Uvea, melanoma, anterior, resection, en bloc technique, 519 
malignant, three generations, same family, 723 
metastatic disease, 594 

vee anastomosis, iris, hyperplastic primary vitreous, 
1 

Vascularization, corneal, inhibition, aortic extracts, 1005 

Vasculitis, cerebral, acute posterior multifocal placoid pig- 
ment epitheliopathy, homonymous hemiariopia, 919 

Virus infection, opportunistic, necrotizing retinitis, Hodg- 
kin's disease, 668 

Visual acuity, visual fields, disk cupping, childhood glau- 
coma, 847 

Visual cortex, visual field, electrical stimulation, 727 

Visual field, electrical stimulation, visual cortex, 727 

loss, glaucoma, 492. 
techniques, simulator, teaching, Goldmann perimeter, 
59 


visual acuity, disk cupping, childhood glaucoma, 847 
VITRECTOMY, diabetic traction retinal detachment, 246 
intravitreal irrigation, electroretinogram, 239 
Ocutome, infusior needle, adjustable length, 775 
pars plana, instrument, illumination, irrigation, 1093 
tables, 773 
ocular trauma, 483 
severe traumatic hyphema, 930 
Vitreoretinal degeneration, generalized connective tissue 
diseases, 432 
iocis fiuorophotometry, adult-onset diabetes mellitus, 


primary, hyperplastic, iris, vascular anastomoses, 179 

retina, posterior penetrating eye injury, histology, 221 

surgery, streaks (schlieren), rhegamatogenous detach- 
ment, 943 


Sodium hydroxide sterilization, intraocular lens, 560 Vitreous chamber, anterior chamber, malignant glaucoma, ==” 
Staphylococcus, ophthalmia neonatorum, staphylococcal perfusions, 1078 
sealded skin syndrome, 1052 Vitreous Toxocara, serum, antibody, nematode en- 
Stereophotogrammetry, optic disk, 859 dopthalmitis, 898 
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Effect on I.O.P. over an 18-hour period after a single 
oral dose of DIAMOX SEQUELS, based on computer 
analysis of patient I.O.P. records. 


: A Computer Report 


EE ARN 


Steady-state blood levels of acetazolamide over a 
period of 12 hours following one DIAMOX SEQUELS 
Capsule twice a day, compared with administration of 
250 mg tablets q./.d. Based on computer analysis of 
patient blood samples. 


` DIAMOX SEQUELS 


ACETA ZOLA MIDE 


Sustained Release Capsules 500 mg. 


Proven bioavailability for effective control of I.O.P. 
with convenient b./.d. dosage 


Elaborate and complex manufacturing processes 
achieve the correct blend of coated and uncoated 
granules for sustained and optimal release of 
DIAMOX SEQUELS medication. Equally important, 


Indications: Tablets and Parenteral only: For adjunctive treat- 
ment of: edema due to congestive heart failure; drug-induced 
edema; centrencephalic epilepsies (petit mal, unlocalized sei- 
zures). All forms: Chronic simple (open angle) glaucoma, secon- 
dafy glaucoma, and preoperatively in acute angle closure 
glaucoma where delay of surgery is desired in order to lower 
intraocular pressure. 

Contraindications: When sodium and/ or potassium serum 
levels are depressed, in marked kidney and liver disease or 
dysfunction, suprarenal gland failure and hyperchloremic 
acidogis. Long-term use in chronic noncongestive angle closure 
glaucoma. 

Warning: Although teratogenic and embryocidal effects demon- 
strated in mice at more than ten times the equivalent therapeutic 
doses have-not been evidenced in humans, do not use DIAMOX 
in pregnancy, especially during the first trimester, unless ex- 
pected benefits outweigh these potential adverse effects. 
Precautions: Increasing the dose may increase drowsiness and 
paresthesia and decrease diuresis. Adverse reactions common 


computer analysis confirms batch to batch bio- 
availability after manufacture. DIAMOX SEQUELS — 
convenient b./.d. dosage that produces a predictable 
response in your patients. 


to all sulfonamide derivatives may occur: fever, rash, crystalluria, 
renal calculus, bone marrow depression, thrombocytopenic 
purpura, hemolytic anemia, leukopenia, pancytopenia, 
agranulocytosis. Early detection is advised and if such occur, 
discontinue drug and institute appropriate therapy. 

Adverse Reactions: Short-term therapy; (minimal) pares- 
thesias, particularly a “tingling” feeling in the extremities; some 
loss of appetite, polyuria, drowsiness, confusion. Long-term 
therapy: An acidotic state may supervene usually corrected by 
bicarbonate. Transient myopia. Other: (occasianal) urticaria, 
melena, hematuria, glycosuria, hepatic insufficiency, flaccid 
paralysis, convulsions. 


LEDERLE LABORATORIES, 


A Division of American Cyanamid Company 
Pearl River, New York 10965 


superior vision care 
Degins with superior 
nstrumentation. 





The 
6600 AUTO-REFRACTOR. 


It's no secret that superior vision care begins with 
superior instrumentation. 

The award-winning 6600 AUTO-REFRACTOR is just 
that... superior . . . the fastest, most accurate 
refracting system in the world. 

And knowledgeable professionals who want the best 
for themselves and their patients repeatedly choose 
the 6600 AUTO-REFRACTOR. It's the professional's 
choice. 


The Professional's 
Choice. 













Acuity 11413 Isaac Newton Sq. 
A Systems Reston, Virginia 22090 
= I» Incorporated (703) 471-4700 Š 





Advanced Instrumentation & Systems for Eye Care 








OFFERS YOU: 


@A choice of two 
temperatures for 
your specific cauteri- 
zation needs 


@A choice of de- 
pendability 


© The only dispenser 
box with easy access 
fo cauteries 


- É-0921 H r | E 
High “SURE-TEMP” am oo M @ A choice of increased 


Cautery | A | y sensitivity and control 


with the only serrated 
activating button 


For more information: 

F-29271 See your Storz 

Low "SURE- TEMP" representative or 

Cautery contact Storz Instrument Co. 
Dept E 





© 


Arnerican Opticat Corp. 
SOFT CONTACT LENS DIV. 
Southbridge, MA 01580 








(TIMOLOL MALEATE | MSD) 


OPHTHALMIC SOLUTION 


the only agent you'll need 
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TIMOPTIC alone: 
greater efficacy and safety 


e Significantly more effective than pilocarpine or 
epinephrine in reducing IOP* 

* Adverse effects commonly caused by pilocarpine 
and epinephrine (as reported in the literature) 
rarely encountered with TIMOPTIC. 


TIMOPTIC (Timolol Maleate, MSD) alone 
controlled 76% of patients (485 of 638) 


Based dn clinical studies of 638 patients maintained 
on therapy from 14 to 477 days: 


e approximately 7696 (485 of 638) of patients 
satisfactorily managed on TIMOPTIC alone 
(IOP less than 22 mm Hg). 

e approximately 9396 (593 of 638) of patients 
satisfactorily managed with TIMOPTIC alone or 
administered concomitantly with other 
antiglaucoma agents. 


TIMOPTIC alone: 
highly effective long-term therapy 


TIMOPTIC alone maintained control of IOP 
with no evidence of tolerance observed in 
102 patients for over 2 years 
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In a long-term maintenance study, the mean IOP was reduced from 
an untreated level of 27.3 mm Hg to 18.9 mm Hg after three months 
of treatment. The mean IOP remained below this level at all 
subsequent intervals up to 28 months 








TIMOPTIC alone: 

greater patient comfort 
and convenience 
TIMOPTIC alone offers: 

e little or no change in pupil size 

e little or no blurring of vision 

e little or no effect on tear production 
® little or no hyperemia 

e no dimming of vision 

e no night blindness 


e simple "one-drop ' b.i.d. dosage may encourage 
long-term compliance 


There are significantly fewer and less severe side 
effects than with pilocarpine or epinephrine.* 


TIMOPTIC 
compatible with other agents: 


Helpful in the management of a broader range 
of patients. 


è For the patient who needs reduction of IOP greater 
than that provided by one drop 0.596 TIMOPTIC 
twice a day, concomitant therapy with pilocarpine 
and other miotics, and/or epinephrine, and/or 
systemically administered carbonic anhydrase 
inhibitors, such as acetazolamide, can be 
used with TIMOPTIC. 


e |n some patients who respond inadequately to 
maximum available drug therapy, the addition of 
TIMOPTIC may result in satisfactory management 
of intraocular pressure, thus possibly postponing 
the need for surgery. 


TIMOPTIC is contraindicated in patients who are 

hypersensitive to any component of this product 

Occasionally, mild ocular irritation has been reported 
Sufficient clinical data have not been obtained 

to show safety or efficacy in narrow-angle or 

angle-closure glaucoma. TIMOPTIC is not 

recommended for use in children at this time. * 


'Based on controlled multiclinic studies, evaluating over 1000 patients 


MSD For a brief summary of 
Prescribing Information, 
please see following page. cog e 1979 by Merck & Co v 
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(TIMOLOL MALEATE | MSD) 
OPHTHALMIC SOLUTION 


a beta-adrenergic 
blocking agent 
in ophthalmic solution 


a significant advance in the treatment of: 

e chronic open-angle glaucoma 

Ocular hypertension 

aphakic glaucoma 

some patients with secondary glaucoma 


some patients who respond inadequately to 
multiple antiglaucoma drug therapy 


How to start patients on TIMOPTIC: 
Usual starting dosage: one drop 0.2596 TIMOPTIC in 
each eye twice a day. 


How to transfer from current therapy to TIMOPTIC: 


1. On the first day: continue with the agent(s) already 
being used and add one drop 0.25% TIMOPTIC in 
each eye b.i.d. 


2. On the second day: discontinue the previously 
used agent(s) and continue with TIMOPTIC in each 
eye bi d. 


if clinical response is not adequate: 
Dosage may be increased (from the 0.25% solution) 
by changing to one drop 0.596 TIMOPTIC 
twice a day in each eye. If the intraocular pressure is 
maintained at satisfactory levels, the dosage 
schedules may be changed to one drop once a day 
in each eye. Dosages above one drop of 0.596 
TIMOPTIC twice a day generally have not been 
shown to produce further reduction of IOP 
Because of diurnal variations in intraocular 
pressure, satisfactory response to the once-a-day 
dose is best determined by measuring the 
intraocular pressure at different times during the day. 
In patients with a history of severe cardiac 
disease, pulse rates should be checked. 





CONTRAINDICATIONS: TIMOPTIC is 
contraindicated in patients who are hypersensitive to 
any component of this product. 

PRECAUTIONS: Should be used with caution in 
patients with known contraindications to systemic use 
of beta-adrenergic receptor blocking agents. These 
include bronchial asthma; sinus bradycardia and — * 
greater than first-degree glock; cardiogenic shock: 
right ventricular failure secondary to pulmonary 
hypertension; congestive heart failure; concomitant 
use with adrenergic-augmenting psychotropic drugs. 
in patients with a history of severe cardiac disease, 
pulse rates should be checked. Patients who are 
already receiving a beta-adrenergic blocking agent 
orally and who are given TIMOPTIC should be 
observed for a potential additive effect either on the 
intreocular pressure or on the known systemic effects 
of beta blockade. 

Sufficient clinical data have not been obtained to 
show safety or efficacy ir narrow-angle or 
ange-closure glaucoma. 

Pregnancy: TIMOPTIC has not been studied in 
human pregnancy. The use of TIMOPTIC in pregnant 
women requires that the anticipated benefit De 
weighed against possible hazards. 
Use in Children. Since clinical studies in children have 
not been done, TIMOPTIC is not recommended for 
use in children at this time. 
ADVERSE REACTIONS: Occasionally, signs and 
symotoms of mild ocular irritation have been 
reported. Slight reduction of the resting heart rate 
(mean reduction 2.9 beats/minute, standard 
deviation 10.2) has been observed in some patients, 
Local hypersensitivity reactions have occurred rarely. 
Note: TIMOPTIC has been used in patients with 
glaucoma wearing conventional (PMMA) hard 
contact lenses, and has generaily been weil tolerated. 
TIMOPTIC has not been studied in patients wearing 
lenses made with materias other than PMMA. 
HOW SUPPLIED: 

TIMOPTIC Ophthalmic Solution, 0.2596 

TIMOPTIC Ophthalmic Solution, 0.5% 
Both are available in 5-mi plastic OCUMETER* 
Ophthaimic Dispenser with a controlled drop tip. 
J8TMO5 (DC7046004) e 


MS D For more detailed information, 
consult your MSD Representative Or 


-H see full Prescribing Information. 
AR Merck Sharp & Dohme, Division of 
ME Merck & Co., Inc., West Point, Pa. 19486. 
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e Dry P ES The effectiveness 
Ot hepi without the bother of adding water. 


* Compact portability. Fits nicely in purse, brief- 
CASE, tavel bag. Daily care is as easy on the 
road as i it is at home, 


* Patient satisfaction. You're recommending a 
jsiqner tor long fife retfiabil ity. 


| st savings for patient compared 









e The. — replacement for Bausch & 
iomb Disi nfecting Unit  LASEPTOR* ). 


d One year limited warranty backs up your 
IÉecommendation. 





ecommend BAUSCH & OME 
SNECINO Unt aui ONE 
ecausSE Of its technical 
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1 Durable outer case made of 
heat-resistant plastic to resist 
chipping or breakage. 


2 Parallel circuits and thermo- 
Stats for heating element and indi- 
cator light provide dependable 
and safe operation. 


3 Thermal safety fuse. 


4 indicator light tells patients unit 
is On and operating normally. 


5 Zinc heat sink, epoxy-coated 

p for corrosion resistance, with 
bonded “blanket” heater to as- 
e sure thorough lens disinfection. 


6 Splash-proof seal on lens 
compartment. 


7 " Tamper-proof" screws guard 
against disassembly of unit. 


8 Compact design for portability 
and ease of storage. 


Special “tamper-proof” screws 
are used in the final assembly of 
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parate parallel circuits and 
armostats control the heater 

jindicator light. These com- 

»nts compensate for fluc- 
ating voltages often found in 
O volt wall outlets. The indica- 
‘light remains "on" until the 
cle is complete. 





splash-pfoof seal — 
ainst the possibility of Shorting. 


the Disinfecting Unit I. Guards 






| carrying case. 


against do-it-yourself repairs. 





The attractive outer case is 
made of a temperature-resistant, 
high-impact plastic material that 

helps protect against chipping or 
breaking and wipes clean with a 

soft cloth. 


CAUTION: TH 
TEMPERATURE 





A tough epoxy coating on the 


zinc heat sink helps guard 
against corrosion and provides 
an extra measure of durability to 
protect against accidental — 
mishandling. 





When “on,” the indicator light 
shows that Disinfecting Unit II is 
operating normally. When the in- 
dicator light is “off,” the disinfec- 
tion cycle is complete. 


Em 


A "blanket" heater and an 
—— Xy-coated zinc heat sink dis- 
tr ute heat eran: the lens 























€. 





i. e 






"mmo. 


Listeo (Ah ` 
PERSONAL HYGIENE 
APPLIANCE 


i under a variety ot per- — 
ating extremes, Disinfecting Uni 

Il (ASEPTRON™) met L 
writers’ Laboratories’ e — 
codes and is UL listed. * à 


Component parts are inspected - 


before assembly. Units are i^ 





tested to assure safety and — 
proper functioning before 
shipment. 3 
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new | 
9000408] .- 
from the 





deal period, June 4-August 17 


Order Qty Dozens Price % Discount 
Less than 1 $29.50 0% 

1-2 24.58 167496 
3-5 22.12 2596 

6+ 19.67 331496 


(1675?6 off). 


Save on Bausch &Lomb 
Lens Carrying Cases (LENSGARD ). 


1 e - A New Care Kit Il Summer Savings 
Wilo Purchase Plan. 


Order in dozens for tremendous savings—up to 33496 off during 





1 Lens Carrying Case free with|the purchase of 5—A 162496 savings. À 
Research shows that 2 out of 3 soft contact lens wearers — 
would like to own more than one Lens Carrying Case for 
Ne convenience. Help meet that need now at a reduced price. 








. Cut the cost of 
communicating. 


Bausch & Lomb's Cooperative 
Communications Program will share the 
costs of communicating with your 
patients. You can take advantage of 
allowances of up to 10% of your 
purchases of Care Kit Il, Disinfecting 
Unit I| and Lens Carrying Case 
(LENSGARD™),. It’s a practical method 


. Ask for our 
“Dry Is Easier” Program. 


Bausch & Lomb has an incentive program offering 
attractive gifts for Disinfecting Unit Il’s dispensed 
between June 4-September 28, 1979. 

Many wearers are still using the older Disinfecting 
Unit | (ASEPTOR*) to care for their SOFLENS* 
(polymacon) Contact Lenses. Right now, Bausch & 
Lomb is offering an extra incentive for you to 
introduce your patients to the dry thermal 
convenience of Disinfecting Unit I| (ASEPTRON™),. 
Look for our mailing that will arrive soon with 
complete information about this "Dry Is Easier" 
Program. Now's the time to put it to work for you. 

Ask your sales representative for full details about 
these programs from Bausch & Lomb... The world 
leader in soft contact lenses. 


* for building your practice. 


BAUSCH S LOMB 
SOFI ENS DIVISION . 


[] Because of your specialized knowledge 
and training, we believe that only you should * ^ 
prescribe the Cortisporin® ophthalmic gil 
ucts—and that's why they are promoted only 
to ophthalmologists. 
[] For your patients the Cortisporin ophthal- 
i ; rovide an effective therapeutic 
spectrum. The antibacterials act together 
against susceptible bacterial pathogens com- 
monly involved in the ophthalmic infections 
accessible to topical therapy* The — 
tisone component gently and rapidly relieves 
signs and symptoms of inflammation and in- 
hibits corneal neovascularization. 
[1] Economical, too, with the two sterile forms 
providing convenient day and night coverage 
at lower cost than most other major brands of 
similar activity. 


Cortisporin’ Ophthalmic - 
Suspension Sterile 
(Polymyxin B — Neomycin — Hydrocortisone) 
& Cortisporin" Ophthalmic suspension Each cc contains Aerosporin® (Polymyxin B Sulfate) 10,000 units, 


(Stele) neomycin sulfate 5 mg (equivalent to 3.5 mg neomycin base), 
hydrocortisone 10 mg (1%),thirnerosal (preservative) 0.001%, The 
vehicle contains the inactive ingredients cetyl aicohol, glycery! 
monostearate, liquid petrolatum, polyoxy! 40 stearate, propyiene 
glycol and purified water. Bottle of 5 cc with sterile dropper 


Cortisporin’ Ophthalmic 
Ointment Sterile 
(Polymyxin B — Bacitracin - Neomycin — Hydrocortisone ) 










Each gram contains Aerosporin* (Polymyxin B Sulfate) 5.000 
units, bacitracin zinc 400 units, neomycin sulfate 5 mg! tequivalent 
to 3.5 mg neomycin base), hydrocortisone 10 maith) special 
white petrolatum qs. Tube of 1/8 oz with ophthalmic tip. 





j 


Cortisporin® Ophthalmic Ointment 


(Sterile] *INDICATIONS: Based on a review of these drugs by the National Academy of 
Sciences — National Research Council and/or other information, FDA has classe 
fied the indications as follows: 

"Possibly" effective: For the treatment of nonpurulent bacterial infections. of 
the eye due to organisms sensitive to the antibiotic ingredients of the drugs and 
when the ant-inflammatory action of the hydrocortisone is indicated as in nom 
purulent bacterial, allergic, vernal and phlyctenular conjunctivitis, nonpurisent 
AE interstitial, sclerosing, postoperative or acne rosacea kerafilis; super- 





285 classification of the less-than- effective indications requires further inves: 
ligation. 


— ÁO A SU RURRA NS LAAN AB 





CONTRAINDICATIONS: These products are contraindicated in acule purulent i 
junctivitis and blephafitis: tuberculous. fungal or viral lesions of the skin or is 
including herpes simplex, dendritic keratitis, vaccinia or vancelia; and conditions 
volving the posterior segment of the eye. They are also contraindicated in those mar 
viduals who have shown hypersensitivity to any of their components. 
PRECAUTIONS: Extended ophthalmic use of topical steroid therapy may (esum n 
glaucoma with possible damage of the optic nerves. posterior subcapsular cataract 
formation, or may aid. in the establishment of secondary ocular infections trom 
iungi or viruses liberated from ocular tissues. It is advisable that intraocular pres 
sure be checked frequently. In those diseases causing thinning of the cornea. peris- 
ration has been known to occur with the use of topical steroids. As with any 
antibiotic preparation, prolonged use may result in the overgrowth of nonsusceptible 
organisms, including fungi. Appropriate measures should be taken i this occurs. 


ADVERSE REACTIONS: Articies in the current medical literature indicate an increase 
in the prevalence of persons allergic to neomycin. The possibility of such à reaction 
should be borne m mind. 


Complete literature available on request from Professional Services Dept. PML. 


Burroughs Wellcome Co. 
ral Research Triangle Park 
Wellcome / North Carolina 27709 
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Mentor made it happen 


We put together four different combinations 
of the world’s most accepted design features. 
You can keep it basic, or you can be pre 
pared for advanced techniques. Either way, 
you will have an instrument of highest 
quality, guaranteed for three years. 

The Mentor* Endo-Photo System fo 
non-contact photography of the endothelia! 
cell layer is one example of an advanced 
technique pioneered by Mentor. Other 


lever or drum magnification selection, 
tilting or fixed light column, built-in or 
ce Hruby lens, and accessories. 
Some combinations are available nowher: 
else. 

Let us send you the complete story « 
what we did. Wnte for the booklet, 
“The Choice is Yours." Or call toll free: 
800-225-0460. Mentor Division of 
Codman, Randolph, Mass. 02368. 


lentor 


q@ DIVISION 





© 1979 Codman & Shurtleff, Inc. "Trademark 





choices include converging orparalleloptics, — 


———— 
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ULTRASCAN 








DIAGNOSTIC: 
















= A-MODE The mark of excellence 
. LN iagnostic Ultrasound 
= CV-MODE 





Innovative modular 
| design. The most 
advanced, complete and 
versatile product line 


in Ophthalmic 
Itrasound. 





BIOMETRY: 


"Axial Lengt 
AC Diameter 
AC Depth 


Lens Thickness 


Y 
* 













Write or call 
for complete information on 


ULTRASCAN 300, 500 and 600 System? 


enolec 


Xenotec Ltd./100 Grove Road/P.O. Box 247/Frederick, Md. 21701/(301) 694-9494 
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45 Angle View The clearest picture with widest coverage. One 45 
picture covers a major portion of the retina, 


focused pictures quickly and accurately e Two bright dots and split 
lines on the TV monitor align and focus camera e Canon's perform 
ance-proven focusing and alignment methods deliver a much higher 
rate of successful photos than conventional focusing methods. 
Non-Mydriatic Infrared lighting systen 
allows the pupil to dilate naturally in the 
darkness of the examination room. This 
decreases the possibility of unclear pii 
tures resulting from blinking or tears. 
Patients are able to return to normal 
activity immediately. Harmful or unpleas 
ant side effects from the use of mydri 
atics are eliminated, 
U.L. Medical Approval The Canon 
CR2-45NM-A has passed all the tests for full 
medical equipment certification by Underwriters 
Laboratories, 


And More Benefits... Dependable Canon 35mm photo 
system e Convenient double or single image Polaroid® packs (optional) 
e IR light source for observation e Built-in fixation lamp e Automati: 
patient identification for easier record keeping e Less time required to take sharp 
pictures e Less film storage space required. 


Canon 


CANON U.S.A., INC. CHICAGO OFFICE 
140 Industrial Drive, Elmhurst, Illinois 60126, U.S.A. Tel. (312) 833-3070 





Easy to Align and Focus Inexperienced operators can take precisely 
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MICHIGAN 
OPHTHALMOLOGICAL 
SOCIETY 








Annual 
Summer Conference 


August 16-19, 1979 










Grand Hotel 
Mackinac Island, Michigan 


Kenneth Kenyon, M.D. 
David Paton, M.D. 
J. James Rowsey, M.D. 


Additional Speakers—MOS 







Registration 
$75 per session 


Contact 


Susan V. Grimsley 
Michigan 
Ophthalmological Society 
120 West Saginaw Street 
Post Office Box 950 
East Lansing, Michigan 48823 
(51/7) 337-1351 










CME Credit 
Category | 
7 hours 
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Sodium SULAMYD * 
brand of sodium sulfacetamide U S P 
Ophthalmic Solution 3096. Solution 10% Ointment 10% — Sterile 
INDICATIONS Sodium SULAMYD is indicated for the treatment 
of eonjunctivitis corneal ulcer and other superficial ocular infec 
tions due to susceptible microorganisms and as adjunctive treat 
ment in systemic sulfonamide therapy of trachoma 
CONTRAINDICATIONS Hypersensitivity to Sulfonamide prepare 
toms contraindicates the use of Sodium SULAMYD 
PRECAUTIONS. The solutions are incompatible with silver 
preparations Ophthalmic ointments may retard corneal healing 
Non-susceptible organisms including fungi may proliferate with 
the use ofthese preparations Sulfonamides are inactivated by the 
Dara-aminobenzoic acid present in purulent exudates Sulfonamide 
Sensitivity reactions may occur 

June 1972 9838358 


METIMYD* 

brand of prednisolone acetate USP and sulfacetamide sodium 
USP 

Ophthalmic Suspension and Ointment - Sterile Each ml or Gm 
contains 9 mg prednisolone acetate and 100 mg sulfacetamide 
sodium 








] 
INDICATIONS - Suspension Based on a review of this drug 
by the National Academy of Sciences - National Researc 
Council and. or other information FDA has classified the ind 
cations as follows 

Possibly" effective for the treatment of the following inflam 
matory and allergic conditions affecting the eyelids 
and anterior segment of the eye EYELIDS allergic blepharitis 
blepharitis associated with seborrheic dermatitis and other 
ncnpurulent forms of conjunctivitis including those associated 
with hay fever and conjunctivitis due to physical agents such 
as B bodies. chemicals ‘acids alkalies) and other irri 
tants CORNEA SCLERA IRIS AND UVEA interstitial post 
operative. and — keratitis. chemical and thermal burns 
of the cornea corneal ulcer. herpes zoster ophthalmicus 
phylctenular keratoconjunctivitiS corneal neovascularization 
sclentis episcleritis acute chronic and traumatic rridoCyClitis 
Final classification of the less-than-effective indications re 
i quires further investigation F 








| 
Ointment METIMYD ıs indicated in the following inflammatory 
and allergic conditions affecting the eyelids and anterior segment 
of the eye 
Eyelids allergic biepharitis. blepharitis associated with seborrheic 
dermatitis other nonpurulent types of blepharitis 
Conpunctiva allergic Conjunctivitis 1e vernal phylctenular and 
other nonpurulent forms of conjunctivitis including those associated 
with hay fever conjunctivitis due to physical agents such as foreign 
bodies chemicals acids alkalies and other irritants 
Cornea Sclera Iris Uvea interstitial postoperative and scleros 
ing keratitis chemical and thermal burns of the cornea. corneal 
ulcer herpes zoster ophthalmic.is phlyctenytar keratoconjunctivitis 
corneal neovascularization scleritis episcleuus acute, chronic 
and traumatic iridocyclitis 
In deep-seated infections Such as ent Huts panophtha 
mitis. and orbital cellulitis or when systemic infection threatens 
specific oral antibiotic sulfonamide, therapy should be employed 
Local treatment may be used as adjunctive therapy 
CONTRAINDICATIONS The contraindications for METIMYD are 
the same as those for other corticosteroid-sulfonamide prepara 
tions Topical ophthalmic corticosteroid preparations and combina 
tions are contraindicated in early acute herpes simplex and the 
early acute stages of most other viral diseases of the cornea and 
conjuctiva. active tuberculosis of the anterior segment of the eye 
fungal disease of the cornea conjunctiva and lids acute purulent 
untreated infections of the eye which like other diseases Caused 
by microorganisms may be masked or enhanced by the presence 
of the steroid individuals with known sensitivity to any of the 
ingredients 
PRECAUTIONS Extended use of topical steroid — may 
cause increased intraocular pressure in certain individuals In pro 
longed therapy it iS advisable that intraocular pressure be checked 
frequently In those diseases Causing thinning of the cornea per 
foration fas been known to have occurred with the use of topical 
steroids As with any antibacterial preparation prolonged use may 
resul! in overgrowth of non-susceptible organisms including fungi 
If superinfection occurs. appropriate measures should be instituted 
Sensitivity reactions may occur in certain individuals If signs of 
Sensitivity develop discontinue use 
The protracted use of topical corticosteroids in the eye reportedly 
has been rarely associated with the development of posterior Sub 
capsular Cataracts l — 
January 19 id July 1973 9835356 10106524 








Schering Corporation 


A Kenilworth N J 07033 
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| gent for all eyes.. ^ 
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*conjunctivitis, corneal ulcer and other indications shown in product information 


‘sulfonamide antibacterial anti-inflammatoryt/antibacterial 
for superficial ocular infectionst * in external eye infections+t 


— METIMYD 
SULAMYD : - 













and sulfacetamide sodium, USP 
brand of 


OPHTHALMIC SUSPENSION-STERILE 
sodium sulfacetamide, USP 


OPHTHALMIC OINTMENT-STERILE 
OPHTHALMIC SOLUTION 30%-STERILE 
OPHTHALMIC SOLUTION 10%-STERILE 
OPHTHALMIC OINTMENT 10%-STERILE 


v. 


Tdue to susceptible pathogens 


fThis drug has been evaluated as 
"possibly effective" for this indication. 
e 


Before prescribing, please see full product information, 


Copyright © 1977, | 
brief summaries of which appear on opposite page. 


Schering Corporation. All rights reserved. 
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FIFTH ACADEMY PROGRAM 1979 


American Intra-Ocular Implant Society 
SAN FRANCISCO - NOVEMBER 7-10, 1979 


NOVEMBER 1979 
WED 7 [THURS 8| FRI 9 | SAT 10 














BINKHORST 
i MEDAL 
RECEPTION 





PART 1: WED., NOV. 7 BROOKS HALL, CIVIC CENTER 
7:00-10:15 PM ACADEMY 


Cataract Surgery in the U.S. 1968-1976 Daniel J. Nader 
Posterior Chamber Pseudophakia | C. William Simcoe 


Intraocular Lens and Cataract Surgery With Previous Filter- 
ing Surgery Cornelius D. Binkhorst 


Pseudophakodenesis K.W. Jacobi 
interim FDA Report on intraocular Lens David Worthen 
Discussants: Drews, Galin, Alpar, Binkhorst. Jaffe 
Ridley 30th Anniversary Presentation: Norman S. Jaffe 
Symposium: Intracapsular vs. Extracapsular 

Moderator: Frederick Blodi 


ICCE: Miles A. Galin, Robert C. Drews, Jerraid L. Tennant. 
Walter J. Stark, Malcolm A. McCannel 


ECCE: Cornelius D. Binkhorst, Richard P. Kratz, Norman 
S. Jaffe, John H. Sheets, C. William Simcoe 


Fifth Binkhorst Medal Lecture: The Future of intraocular 
Lens implantation Henry Hirschman 


PART Il: FRI., NOV. 9 BROOKS HALL, CIVIC CENTER 
10:00-11:30 AM ACADEMY 


Anterior Chamber Fluorophotometry Manus Kraff 


Mechanism of Inflammation induced by Intraocular Lens 
(AIOIS Fellow) Edward Fetherolf 


Use of Na-Hyaluronate in IOL Implantation David F Miller 


Use of Hyaluronic Acid (Healon) in Human Anterior Segment 
Surgery Laurence Pape 


Silicone Lenses for Extended Wear in Aphakia Alexander 
Traykovski 

Normal Endothelial Cel Count Range Kenneth J. Hoffer 
Discussants: Galin, Hoffer, Nesburn, Hiles 


Remember to extend your room reservations 
through Academy Housing. Open to all. No fee. 





PART Ili: FRI., NOV. 9 HYATT ON UNION SQUARE 
2:00-5:00 PM AIIDIS NON-ACADEMY 


Legal Aspects of intraocular Lens Herve Byron 
Wide Field Specular Microscopy Calvin Roberts 
Cornea! Endothelial Replacement Jorge Alvarado 


Visual £cuities of Monocular IOL and Non-IOL Aphakic Chil- 
dren David Hiles 


Placement of Anterior Chamber Lenses by Direct Gonios- 
copy Charles D, Kelman 


Secondary Lens Impiantation in Traumatized and Aphakic 
Eyes jan Worst 


Lens Capsule Dimensions Jerre M. Freeman 
Biometric Results of 5.500 Eyes Kenneth J. Hoffer 


Conservative Approach to Surgical Correction of Postap 
Astigmatism: Technique and Results Thomas Cravy 


Keratopiasty and intraocular Lens Herbert L. Gould 
New Posterior Chamber Capsular Lens Implant Aziz Y. Anis 


Postoperative Anterior Chamber Depth 
Lawrence D. Castleman 





(Binkhorst Medal Reception - Plaza Ballroom West - 5:00 PM. 


PART IV: SAT., NOV. 10 HYATT ON UNION SQUARE 
8:30 AM-1:30 PM AIQIS NON-ACADEMY 


Report of Outgoing President: Robert C. Drews 
Symposium: “intraocular Lens Position" 
Moderator: Henry M. Clayman 


Anterior Chamber: Charles D. Kelman. Robert E Azar, 
Jerraid M. Tennant 


Prepupillary: Robert C. Drews, Stephen A. Obstbaum, 
Cornelius D. Binkhorst 


Posterior Chamber: William S. Harris, Stephen P. 
Shearing, John C. Pierce 


Pre-operative Ultrasound Measurement of Anterior Chamber 
Diameter Lyle Moses 


irrigation Aspiration System lor Extracapsular Cataract 
Surgery Austin Fink 


Retinal Detachments Behind Posterior Chamber Lenses 
Otto H. Jungschafter 


Retrospective Study of CME With Posterior Chamber Lenses 
and intact Posterior Capsule — William S. Harris 


New Instruments Jerre M. Freeman 
New Insiruments Aziz Y. Anis 


Extracapsular Cataract Extraction with Cryoprobe Marnix 
E. Heersink 


Periphiral Anterior Synechia With iOLs J. James Rowsey 
Free Paners 


RIDLEY 30 YEAR ANNIVERSARY PRESENTATION - WED., NOV. 7, 8:30 PM - BROOKS HALL, CIVIC CENTIR 
FIFTH BINKHORST LECTURE - HENRY HIRSCHMAN - NOV 7, 9:30 PM - BROOKS HALL, CIVIC CENTER 


PARTS tll & IV APPROVED FOR 8 ADDITIONAL HOURS AMA CATEGORY | A 
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When choosing an intraocular lens, be aware that optical quality start 
with the tool that forms the lens. At McGhan Medical, mold inserts ar 
machined and polished with such accuracy that imperfections in exces 
of three micro inches are cause for rejection. 


For further information call our office collect or contact your loca 


representative. McGhan Medical Corporatio 


700 Ward Driv 
Santa Barbara, CA 9311 
(805) 964-871 


Investigational device. Limited by Federal (USA) Law toinvestigational use. 
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‘AL OF OPHTHALMOLOGY 


/ANTED: 


New Products 


and 
Technologies 


Health Care: 

_| Pharmaceuticals 
Diagnostics 
Devices 

|. Other Rx and 
non-Rx products 


Do you own a product or inno- 
vation that you'd like to sell, li- 
cense or otherwise make money 
on? 

Then you should know about 
this search we are conducting on 
behalf of major marketers in the 
U.S., Europe and Japan. 

These marketers want new prod- 
ucts in the above categories— plus 
ways to improve existing brands. 
When they get our search report, 
to be entitled the “New Product 
source Book," they will note 
which products interest them. 


Then they will contact you direct- 


+ 





Toiletries: 


LJ Oral hygiene 
Li Skin care 
s 
: 


] 
: 


Hair care 
L] Other personal 
care products 


t 
i. 


ly to discuss license or acquisition. 

You pay us nothing, now or 
ever. Participation by you is en- 
tirely free. Write now for official 
submission procedure, plus a state- 
ment of our credentials. Send 
nothing confidential, please. Wait 
and read the procedure. (You 
may send issued patents, if you 
wish). Don’t miss out—write us 
now, 


PRODUCT RESOURCES 
INTERNATIONAL, INC. 
Attention: C.G. Stone 
9O Park Ave., N.Y., N.Y. TOO 
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up-to-date 


in larger, 
easier-to-read type... 
actual size ws 


mentions many types of lenses 
no one type of lens emphasized 





provision for convenient personalizing included 
written by John H. Park, M.D. ` 


Patient education is as important to the practicing ophthal- 
mologist as is the slit lamp. This booklet will make your 
patient conference time more effective and more efficient. 
SINGLE COPY AVAILABLE FOR EVALUATION AT $2.50 
QUANTITY DISCOUNTS ARE INCLUDED ON PRICE LIST 


""^ MINFBOOKS ::::: 
Williamsville, New York 14221 


















Allen Lorgnette Pinhole Occluder 

Trotter Modified No. 200 

Held by patient — leaves your hands free! For any 

age. Even children catch on quickly. Very difficult 

for patient to "cheat" when using. Attached - 

multiple pinhole flips down easily. Made of high 
impact, black linen phenolic. Virtually indestructibie. 
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Worth Four Dot Near Test No. 250 
Lightweight, chrome or stainless steel Worth 
flashlight with the new 1.59mm (1/167) dots for 
greater accuracy at near. Operates on 2 "D^ 
batteries [not incl.). Equipped with hanging hook. 











Make testing 
easier and more 
accurate than ever... 


use | 
Ophthalmic 
h Testing Aids. | 
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Upticokinetic Drums * 
No. 300 
Professional quality, lightweight, ball bearing drum 
which spins effortlessiy at a flick of the thumb. 
Quarter-inch recess keeps drum body neat and 
clean in normal office use. Comfort-arip handle of 
enameled hard wood with hang-up hook. 

No. 301, Pediatric Model 

same as No. 300, except features lively, full-color, 
cartoon animal characters to hold the youngster's 
attention. 

fio. 303 

Same as Style 300, except for smaller size, which 
fits in medical bag. 





















For full details and complete line catalog, write or phone: 


1 Meter 
Tangent 
Screen No. 400 


Wall mounted, wood framed, canvas lined black 
felt screen with special grey plotting pencil and 
eraser. No pins needed. Exclusive hidden mounting 
system permits 18" vertical adjustment with 
fingertip pressure. Stays put wherever you let go. 
* 5, 10, 15 and 25 degree isopter lines, meridional 
lines and typical blind spots are sewn in with 
black thread. 
* Generous supply of printed recording charts 
included. 
e 1-1/2 and 2 meter screens available on 
special order. 











A-LAUR INCORPORATED 


- Dept. J, 140 Crescent Road e Needham Heights, Mass. 02194 « (617) 444-3690 
Designed by Ophthalmologists for Üphthalmologists 9 


The 500 Series of 
ilicone 
Scleral Sponge 


for Retinal Detachment Surgery . 


Anew line of silicone sponge explants 
by Medical Instrument Research 


Associates, Inc. 


* Available in standard 3 mm, 
4 mm, and 5 mm cylinders 
and a 5.5 mm x 7.5 mm oval 


wo new shapes... 


~ Frederick Design, a 4 mm x 
12 mm rectangle for large 
retinal tears or multiple 
breaks 


~ Vaiser Design, a 3 mm x 
mm smaller oval for 
retinal tears that require 
wider buckling but not the 
increased height found in 


other shapes 


« Now, a single source for your complete 
requirements for silicone implants and explants 





MEDICAL INSTRUMENT RESEARCH ASSOCIATES, INC. 


87 Rumford Avenue, Waltham, Massachusetts 02154 Telephone (617) 894-2200 * Telex 94-0533, 
Send full information, .. Have your representative call. Call me for order placement. 
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Pediatric Ophthalmology 


y SERVICE / 
€ 


and Strabismus Update 





Topics 
Angle Anomalies in and Surgical Treatment of Juvenile Xanthogranuloma 
Congenital, Infantile and Juvenile Glaucoma Management of Congenital Glaucoma 


Aphakic Vision in Children 
Augmentation Operations in Strabismus 
Causes for Reoperations in Strabismus 


Management of Third Nerve Palsy 
Masked Bilateral Superior Oblique Paresis 


Contact Lenses for Children ment 
Electrophysiological Testings in Hereditary Vit- Penetrating Keratoplasty in Children 


Essential Techniques in Ultrasound Cataract 


Genes, Chromosomes and the Eye 


reoretinal Degenerations 
Glaucomas Seen in Young Patients 
Surgery Surgery for Retraction Syndromes 


intraocular Lenses in Children Amblyopia 








Special Feature: Seminar on Extended Wear Contact Lenses 


Faculty 


Anthony R. Caputo, M.D., Eye Institute of New Jersey, Newark, NJ; Robert A. D'Amico. M.D.. St. Vincent's Hospital and 
Medical Center of New York, New York, NY, Oliver H. Dabezies, dr., M.D., Tulane University School of Medicine, New 
Orleans, LA; Peter Y. Evans, M.D., Georgetown University, Washington, D.C.; Max Forbes, M.D., Columbia-Presbyterian 
Medical Center, New York, NY: Joseph H. Goldstein, M.D., SUNY Downstate Medical Center, Brooklyn, NY; Judith E. 
Gurland, M.D., SUNY Downstate Medical Center, Brooklyn, NY; G. Peter Halberg, M.D., New York Medical College and St. 
Vincent s Hospital and Medical Center of New York, New York, NY; Robison D. Harley, M.D., Jefferson Medical College, 
Philadelphia, PA; Jack Hartstein, M.D.. Missouri Baptist Hospital, St. Louis, MO; John S. Hermann, M.D., New York Eye 
and Ear infirmary, New York, NY; John N. Hetherington, M.D., University of California, San Francisco, CA; David A. Hiles, 
M.D., Children’s Hospital of Pittsburgh, Pittsburgh, PA: Tatsuo Hirose, M.D., Harvard Medical School, Boston, MA: Paul R. 
Honan, M.D., University of indiana, Lebanon, IN, Philip Knapp, M.D., Columbia University, New York, NY; Harold P. 
Koller, M.D., Thomas Jefferson University, Philadelphia, PA: Steven G. Kramer, M.D., Ph.D.. University of California, San 
Francisco, CA; Ruth Stoddard Long, M.D., St. Vincent's Hospital and Medical Center of New York, New York, NY; Maurice 
H. Luntz, M.D., Mount Sinai School of Medicine, New York, NY; Donelson R. Manley, M.D., Wills Eye Hospital, 
Philadelphia, PA: irene H. Maumenee, M.D., Johns Hopkins University, Baltimore, MD; H. J. Merte, M.D.. Technical 
University of Munich, Munich, West Germany; James E. Miller, M.D.. Washington University, St. Louis, MO: Abraham 
Schlossman, M.D., Manhattan Eye, Ear and Throat Hospital, New York, NY; dose Temprano, M. D., Barraquer institute of 
Barcelona, Barcelona, Spain. Suzanne Véronneau-Troutman, M.D.. The New York Hospital, New York, NY. 


(Eastern Regional Meeting of the Contact Lens Association of Ophthalmologists) 


This CME offering meets the criteria for 21 hours in Category I for the 
Physician's Recognition Award of the American Medical Association. 


For Registration or Information, Contact: 
DK Bs ea "Rm Department of Ophthalmology 
St. Vincent's Hospital and Medical Center of New York 








Registration Fee: $240.00 
$140.00 for Residents 153 West 11th Street 


New York, New York 10011 
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Thursday, Friday and Saturday— October 4, 5 and 6, 1979 


Nystagmus with Strabismus: Surgical Manage- 
Some Clinical Observations and Experiences of 


Uses of Contact Lenses in Strabismus and 


eam pner 
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: A COMPREHENSIVE COURSE IN 
INTRAOCULAR LENSES and PHACOEMULSIFICATION 


Outstanding Faculty covers over 7000 cases of all types of lenses 


FACULTY 


Robert M. Sinskey, M.D. 
Course Director 


Robert Azar, M.D. Edwin Hill, M.D. Jerry Pierce, M.D. 
Richard Kratz, M.D. James Little, M.D. Steven Shearing, M.D. 
COURSE LIMITED TO 16 Fee: $850.00 
FOR PERSONALIZED INSTRUCTION Cancellation Fee: $150.00 
26 Hours CMA-AMA Category | Credit Cavitron Approved 
GUEST FACULTY 

* Mr. Eric Arnott-Great Britain Francis Hurite, M.D. - U.S.A. 
Ronald Barnet, M.D.-U.S.A, Harold Katzman, M.D. - U.S.A. 
Richard Binkhorst, M.D. - U.S.A. Michail Krasnov, M.D. - USSR 
M. U. Dardenne, M.D. - West Germany James McKinzie, M.D. - U.S.A. 
Siava Fyodorov - USSR Donald Praeger, M.D. - U.S.A. 
Miles Galin, M.D. - U.S.A. Steven Ryan, M.D. - U.S.A. 
William Harris, M.D. - U.S.A. John Sheets, M.D. - U.S.A. 
Richard Holmes, M.D. - U.S.A. William Vallotton, M.D.- U.S.A. 
Richard Hulquist, M.D. - U.S.A. Murry Weber, M.D. - U.S.A. 


COURSE INCLUDES: John Weisel, M.D. - U.S.A. 


10 or more live cases with the Mark 8 Choyce lenses, Binkhorst type lenses and the new Shearing Pos- 
terior Chamber Lens using Intracapsular, Extracapsular and the latest modifications of the 
“PHACOEMULSIFICATION TECHNIQUES”, Animal surgery using "PHACOEMULSIFIER", Patient 
selection, Pre- and Post-operative care, Post-operative examinations, "INTRAOCULAR LENS 
CALCULATION", Complications including removal and changing of lenses. 
Brainstorming with the Faculty 
COURSE DATES 
July 26-28; Sept. 27-29; Oct. 25-27 
Nov. 29-Dec. 1; Dec. 6-8 
Presented by: 
THE FOUNDATION FOR OPHTHALMIC EDUCATION 
Under the auspices of 
THE SOUTHERN CALIFORNIA LIONS EYE INSTITUTE 
at 


SAINT JOHN'S HOSPITAL AND HEALTH CENTER 
SANTA MONICA, CALIFORNIA 


mme dh —— — HR A — — — — — — — — — — — — — — — — — — — — — — AY AME — — — — — — 


Please Detach and Mail to: FOUNDATION FOR OPHTHALMIC EDUCATION 
2232 Santa Monica Boulevard « Santa Monica, California 90404 


Please send me further information. | am interested in the course for: 
MAY JULY 
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Your Cataract patients can now 
see better 


CENTER WR 





AIL EL 















These photographs represent v vision through the FUL-VUE Lensiaboveianda commonly v used fuil Beld 
iens (below jas seen by the rotating eve at varving degrees. The FUL-VUE Lens has been demonstrated kk improve 


visual acuity upto 3695, and at the same time it provides a wider corrected field of vision. 


For the first time, you can REVIEW that gives you the 
offer your cataract patients complete story. It includes a 
l E: — 


an — new iens 


— dics that is 
t 36% ih ay ie correc — field of vision, — em fitting — n res silts, 


and still provides an exceptional cosmetic appearance. oe forms and more. And it’s yours FREE when 
Iss the FUL-VUE Aspheric Cataract Lens from youreturn the attached reply card. Or for even faster 
American Optical. results call TOLL FREE 1-800-225. 
Now you can give your cataract patients the improved — 6944 (in Massachusetts 1-800-262- 
cosmetics thev want, while giving them the improved 1080). You can even place vour first 


vision they need. m Pd VUE 
But get all the facts FREE! cmd Lensorder bv 
AO has put together acom- donas : hen 
prehensive CATARACT LENS 


Aspheric Cataract Lenses © 





+ KELMAN ANTERIOR 
CHAMBER LENS 
IOL COURSE 


LENGTH OF COURSE: 
1 Day Workshop — (Given monthly} 


CURRICULUM: 


Anterior vs. Posterior LO.L.'s 

Contraindications to Anterior I.O.L. 

‘Advantages of Kelman l.O.L. 

Size and Stability of L.O.L.'s 

Techniques of insertion into Small 
incision 

Determination of Anterior Chamber 
Depth 

Maintenance of Anterior Chamber 
During Insertion 

Use of K.LO.L. in Intracapsular, 
Extracapsular, Cryo or Ultra- 
sound Extraction & as Secon- 
dary Procedure 

Determining Lens Size 

Post-Operative Results 


*lens available to Precision-Cosmet 
and Heyer-Schulte Investigators 


COST: $125.00 


Video Cassette on 
technique available. 


LIMITED ENROLLMENT 


FOR DATES AND FURTHER DETAILS 
WRITE OR CALL: 


David J. Kelman 

Research Foundation 

150 East 58th Street 

New York, New York 10022 
(212) 838-2870 


NAME uu eL pU ee 


ADORE OG S ue sicud ek 


AMERICAN JOURNAL OF OPHTHALMOLOGY 


THE -— COURSE 
PHACO - EMULSIFICATION 


and The New Kelman Anterior 
Chamber IOL 


Under the direct supervision of 


CHARLES D. KELMAN, M. D. 


GUEST FACULTY includes 


Jordan Burke, M.D. 
E. Reed Gaskin, M.D. 
Lee Hirsch, M.D. 
Leeds Katzen, M.D. 
Richard Keates, M.D. 
Harold Sawelson, M.D. 
Oram R. Kline, M.D. 
Manus C, Kraff, M.D. 
Malcolm S. Roth, M.D. 
Lyle Moses, M.D. 
Jess C. Lester, M.D. 
Howard L. Lieberman, M.D. 
William U. McReynolds, M.D. 
Donald L. Praeger, M.D. 
Ned L. Snider, M.D. 
Joseph Spina, Jr., M.D. 
Charles W. Tillett, M.D. 
Joseph Dello Russo, M.D. 
K. Buol Heslin, M.D. 
Courses given monthly 
For further information, 
please write or phone: 
The David J. Kelman 
Research Foundation, Inc. 


150 East 58 Street ic 


New York, New York 10022 


or call (212) 752-8031 


An A.M.A. 40-hour accredited course 
for continuing medical education * 


Special fee for residents 
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burn Can Give Everyone A 


Coburn Professional Products now | investigators. To order, call Coburn 
has inventory tor immediate delivery | Professional Products toll free at 
of the Choyce Mark VIII intra (800) 237-5906. (In Florida call 
| ocular lens. collect (813) 443-2606.) 
| This is the genuine Choyce a BE | 
| design by Dr. Peter Choyce. Produced 
| by Rayner Intraocular ‘Corporation, 
| the first manufacturer of anterior 
chamber lenses with the longest 
proven record of excellence in the 
production of this type of lens, 
Like all Chove lenses from 
Rayner, the production of the Mark 
| VIH (from Perspex C.Q.) retains 
| many painstaking hand processes. 
| The perfect, delicately rounded 
| 


enuine Choyce. 


write Coburn Professional Products. 

Regulatory Affairs Dept., 1375 

South Fort Harrison, Clearwater, 
Florida 353516. 





Exclusive Distributors of 
the Rayner Choyce Mark VIII 








New address: 

1375 South Fort Harrison, 
Clearwater, FL 33516. 

Call toll free (800) 237- 5906. 
In Florida call collect (813/443-2606. 





mime 





edges are hand finished. The optics 
are lathe cut, and the entire lens 
is hand polished. 





For emergency situations, the 
The Choyce Mark VIII is available | Coburn Choyce Mark VIII will be 


in sizes from 11.5 to 13.5 mm, in.5. | delivered within 24 hours. 


mm increments, in t17, +19 and Prospective Investigators: Please 
| T21D powers, it is also available in p 
Li. 0 and 14.0mm on special request. — 
The Chovce Mark VIII is available — 
for immediate delivery to registered m 
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OCULOPLASTIC 
SURGICAL DISSECTION COURSE 


(40 HRS. CME & CAT |) 
Nov. 14-17, 1979 


'" OBJECTIVES: 


An in-depth symposium to provide the prac- 
ticing and resident surgeon with an Oculo- 
plastic Course featuring LIVE SURGERY 
VIDEO TAPES, FILMS, LECTURES AND 


PARTICIPANT'S CADAVER SURGERY. 


FACULTY: 

I. Baras, M. D. P. Guibor, M. D. 
L. Bergmann, M. D. S. Hecht, M. D. 

B. Cosman, M. D. L. Herman, PhD. 
N. Cousins, Esq. A. Messina, M. D. 


M. Dunn, M. D. E. Wiggs, M. D. 
D. Gaffin, Esq. D. Wolfley, M. D 
H. Gould, M. D. and others. 

M. Guibor, C. 0. 

SUBJECTS: 


Cosmetic Blepharoplasty, Blepharoptosis, 
Trauma Surgery, Lid Reconstruction, Lac- 
rimal Surgery, Orbital Reconstruction, En- 
tropion, Ectropion, Orbital Fractures and Or- 
bital Tumors. 


"im wens ee ee CARE UII N—— ——— — ⸗— damp —— —⸗—f 


OCULOPLASTIC REGISTRATION FORM 
Registration $600 





NANE aa "— 
Address 
DH S se — e 5 | s. z 
Telephone (unn s en cer - 
Specialty: Ophth —ENT — Plastic —Derm 


(circle one) 


Make check payable: N. Y. Medical College 
Nov. 14-17, 1979 


OCULOPLASTIC COURSE 


oes Semi-Annual Cadater Courses 







Vil NERVE 
SURGICAL DISSECTION COURSE 


(25 HRS. CME & CAT |) 
Nov. 18-20, 1979 


CBJECTIVES: 

A unique and practical surgical course, pre- 
sented by multiple disciplines, covering the 
management of FACIAL PALSY and FACIAL 
SPASM, featuring PARTICIPANT'S CADAV- 
ER SURGERY. 


FACULTY: 

L. Bergmann, M.D. M. May, M. D. 

J. Conley, M. D. A. Messina, M. D. 
M. Dunn, M. D. S. Parisier, M. D. 
F. Gillen, M. D. J. Smith, M. D. 
P. Guibor, M. D. D. Wolfley, M. D. 
J. Hagedoorn, Ph.D. D. Zorub, M. D. 


h. 
F. Janetta, M. D. 


SUBJECTS: 

Facial Nerve Testing, Dynamic-Static 
Techniques, Lid Spring, Silicone Encircling, 
Facial Reconstruction, Direct Nerve Repair 
and Grafting, 12-7 Hook-up Animation, 
Neuromuscular Pedicle Transfer and Nerve 
Avulsion. 


—⸗ — — — — — — — — — — — — — —— ——— — — — 


Vil NERVE REGISTRATION FORM 
Registration $500 


NS Ss 
MOG TES a - 
Ci ee ee RR S State... Zip... 
Telephone f) LLL 
Specialty: Ophth —ENT —Plastic — 
Neurosurgery 
(circle one) 


Make check payable: N.Y, Medical College 
VII NERVE COURSE € 
Nov. 18-20, 1979 


Clip and mail with registration fee: Ms. Paula Tamkin, Registrar 





c/o Dr. P. Guibor, 630 Park Avenue 
New York, N. Y. 10021 (212) 734-1010 
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THINK 
BAUSCH SLOMB | f 
...FOR PROFESSIONAL RESULTS 
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capabilities of your instruments to aid you in 
diagnosis and treatment. 

The BAUSCH & LOMB Keratometer, the Mode 
70 Vertometer, the Greens Refractor. the 
Copeland Streak Retinoscope and the 
AUTO-PLOT Projection Tangent 
screen are among the products 

that have established the Bausch & 
Lomb reputation for unexcelled 
quaiity and dependability during 
over 80 years of ophthalmic 
instrument manufactunng. 

For detailed product information 
use the coupon below. 
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BAUSCH & LOMB (y) 
Scientiic Optical Products Dasan 
Dept. Sos 


1400 N. Goodman Street 
Rochester, NY 14607 
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OCULAR DRUG THERAPY 
UPDATE 1979 


Presented by the University of California, Irvine 
Department of Ophthalmology 


November 2 and 3, 1979 
The Sheraton-Newport Hotel, Newport Beach, California 


A current review of drug therapy in the management of 
ocular problems, Ocular Drug Therapy—Update 1979 is 
approved for 9 hours of C.M.E. credit in Category I of the 
AMA Physician's Recognition Award. 

The guest faculty is composed of an outstanding group of 
international ophthalmology leaders representing the United 
States, Germany, England, China and Japan. Moderator for 
the session is Dr. Irving H. Leopold, Chairman, Department 
of Ophthalmology, University of California, Irvine. 

Registration fee is $50.00. The number of registrants is 
limited to 350. For information or registration, write to 
OCULAR DRUG THERAPY—UPDATE 1979, University 
of California, Irvine, Department of Ophthalmology, 19722 
Jamboree Blvd., Irvine, California 92715. 


AIlERGAN 
Co 


This program is supported in part by a grant from €: 1979 Allergan Pharmaceuticals, Inc. 
Allergan Pharmaceuticals, Inc., Irvine, California 92713 
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The new Topcon AMC-1 Chair and iS- 3C 
Stand System has been created with both 
you and your patient in mind. And Topcon's 
modular design allows the system 
to grow along with your practice as 
the years go by. 


Chair Reclines into Fiat 
Tabie Position 

The new Topcon Chair can 
beconvertedat the touch 
Of a footsvwitch from an 
upright to a level hori- 
zontal "table" position. 
And a motorized ume 
Return Button on the footswitc 
brings the chair automatically bac k 
to upright, freeing you to carry out 
other operations. 


oy 





New Stand Features Smoother 
Handling, Modular Design 
Our new IS-30 Stand comes 
with two counterbalanced in- 
strumentarms, but is designed 
SO you can easily add the lower 
arm at a later date. We've mace 
the arms longer, so you can swing all three 
arms freely and s o in and out of 
place. And the increased length also jas 
you bring the lower arm in closer to you 
patient, while providing for — 
roorn and assuring Stable posit 
ing. A swiveling i — COH 
sole can also be purchasec 
or may easily be added later. 
console standardly comes with three 
re-chargeable instrument Mos AN 
auxiliary power source is also standard, 
SO you can add a fourth — at 
any time. And the overhead incandesc uet 
light source is rheostat-controlled for your convenic 












yay? 


The su ophthalmic system is really every chair and stand you'll ever need. Ata orice 
you can easily afford today! Contact your Topcon dealer or write to us for added details. 





A New World of Precision Optics 


Topcon instrument Corp. of America, 9 Keystone Place, Paramus , New Jersey Q7 
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'HOTHIOPHATE IODIDE 


The emotional impact of accommodative esotropia on a 
young child need not necessarily be followed by the 
trauma of surgery or the inconvenience and problems 
associated with wearing and caring for prescription 
nses, The agent frequently used in the diagnosis of the 
ondition is the same agent that can be used to correct 

te accommodative factor without inconvenience to 
the young patient. 


diagnosis...One drop of PHOSPHOLINE IODIDE 
0125% instilled daily in each eye prior to retiring, for 
two or three weeks, will help to determine if there is an 
accommodative basis for the esotropia. 


In treatment...ifthereisasignificantaccommodative 
factor present, the continued use of PHOSPHOLINE 
IODIDE alone is often sufficient to correct the problem, 
as longeas the drug is well tolerated. PHOSPHOLINE 
IODIDE acts by altering the accommodative conver- 
gence/accommodation relationship in a favorable way, 
$0 that near vision is obtained with less accommodative 
eton: — fusion can audi) be reestablished. 








PHOSPHOLINE IODIDE may help correct a residual 
deviation. 
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TOLENTINO’S ISS-610 


-IS THE FINEST GRAVITY INFUSION SYSTEM 


oR ANTERIOR SEGMENT 


e it provides fresh, sterile 
solution to the tip for RE- 
VERSE FLOW and correc- 
tion of inadvertent evacua- 
tion 
© it calibrates the INFLOW/ 
OUTFLOW rate and the total 
fluidexchange = 
gives an accurate DIGI- 
meters of the surgical | 
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Haag-Streit Service, Inc. was establi- 
shed in the United States in 1962 

our products at a level that matches the 
care and skill with which they were 
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- . Take Precise 
| Measurements 
in Microsurgery 
The Terry Keratometer 
. . . the first Quantitative Surgical Keratometer 


With modular modifications to your Zeiss OPMI 6 or OPMI 6S, 
you, the surgeon, will now have the control 
necessary to eliminate astigmatism 
through precise wound closure at the time of surgery. 
An innovative approach to the elimination 
of corneal astigmatism. ; 








For more details and course information, write: 


om nng TI p d CORPORATION : P 


P.O, BOX 3680/FULLERTON/ CALIFORNIA 92634 e (714) 628-3318 
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The aim of the Kerato-Refractive Society is to 
offer an international forum of Kerato-refraction 
by means of a journal, symposia and workshops. 
Keratophakia, Keratomileusis, Thermal Kerato- 
plasty, CO2 Laser Keratoplasty corneal astigmatic 
control, and intracorneal lenses are just the begin- 
ning of this exciting field. 


The society will offer a means of maintaining 
academic and surgical excellence in the field of 
Kerato-refraction by criticially evaluating present 
techniques and future advancements. 


Since the society is a non-for-profit corporation, 
the $100.00 memberhsip fee is tax deductible. The 
fee includes subscription to Kerato-Refraction the 
societies' journal. 


The first scientific meeting of the society, the pro- 
ceedings of which will be published as the first 
issue of Kerato-Refraction, will be held in San 
Francisco on Friday, November 9, 1979, from 
1:00 to 5:00 p.m. in conjunction with the meet- 
ing of the American Academy of Ophthalmology. 
Abstracts of papers should be mailed to the society 
no later than August 15, 1979. 


MEMBERSHIP APPLICATION 





Name 
Address 


City, State, & Zip 


Enclose this slip with your check for $100.00 to the 
Kerato-Refractive Society 
P. O. Box 145 
Denison. Texas 75020 


Fe 
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MID WINTER NATIONAL MEETING 


[  gANUARY | 

SAHARA HOTEL, LAS VEGAS, NEVADA PREIS 

l JANUARY 10-13, 1980 ECEEPEH 
2? 28 79 30 31 


(ending 12:30 Sunday) 


CONTACT LENS ASSOCIATION OF OPHTHALMOLOGISTS, INC. 


CONRAD BERENS LECTURER DISTINGUISHED VISITING LECTURER 
Oliver H. Dabezies, Jr., M.D., F.A.C.S. Mr. Michael Roper-Hill, F.R.C.S. 
"Aphakic Vision" "Chance and Design: The Importance of Detail" 


THEODORE E. OBRIG MEMORIAL LECTURER 
Mr. Frank B. Sanning 
"A Statistical Analysis of Aphakic Fitting" 


SYMPOSIA 
Corneal Warpage Tears and Contact Lenses 
Orthokeratology Approved Extended Wear 
Myopia Lenses tor Aphakia 
How To Solve Flexible intraocular Lenses 


Lens Care Problems 


CONTACT LENS COURSES 


The Extended Wear of Soft Contact Lenses ............... Perry S. Binder, M.D. 
Management of Corneal & Contact Lens Problems aaua .... . . . . . . . . . .. Robert A. D'Amico, M.D. 
How to Select the Best Soft Lens for Your Patient... isse . . . . . . . . . . . .. Eflis Gruber, M.D. 
Management of the Contact Lens Problem Caseæ.................. . . . . . . .. G. Peter Halberg, M.D. 
Astigmatism Correction with Hard & Soft Contact Lenses .....00000000000 . . . . . . . .. Paul R. Honan, M.D., 
Herschell H. Boyd, M.D. 
Specialized Techniques of Lens Fitting ... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ... Joseph W. Soper 
Modification of Hard Contact Lenses H... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. Marvin A. Garland, M.D. 
Fitting of Oxygen Permeable Contact Lensss ........... . . . . . . . . . . . . . . . . . . . .. Jay |. Lippman, M.D. 
Contact Lens Fitting in Infants and Children 000000000 . . . . . . . . . . . . . . . . . . . . . .. Harold P. Koller, M.D. 
Introduction to Refractive Keratoplasty... ............... . . . . . . . . . . . . . . .. Miles Friediander, M.D., 
Herbert E. Kaufman, M.D. 
Utilization & Training of a Contact Lens Technician .......... less . . . . . . ... Robert J. Crossen, M.D. 
Therapeutic Uses of Soft Contact Lenses 0.00.00 ....... . . .... . . . . . . . . . . . . . . . . .. Edward L. Shaw, M.D. 
KoratOconuS .. . .. .. .. .. Frank B. Hoefle, Jr., M.D. 
Review of Hard and Soft Lens Techtnoloqy . ..... .. .... ....... ........ . . . . . . . . . . . . .. Joseph W. Soper 
Bifocal & Multifocal Contact Lenses for the Presbyope and Aphake ..... os s Frank J. Weinstock, M.D., 
Abraham Schlossman, M.D. 
Extended Contact Lens Wear............ NETTE E EET NIE Anthony B. Nesburn, M.D. 
Starting from Scratch—Contact Lens Fitting ....... . ..... .. .......... . . . . ... . . .. Paul R. Honan, M.D., 
Herschell H. Boyd, M.D. 
Modification of Hard Contact Lenses I... .. .. .. ....... ... . . . . . . . . . . . . . . . . . .. Marvin A, Garland, M.D. 
Soft Toric Lenses ........ Barry A. Maltzman, M.D. 
Fitting Contact Lenses by Piggy Back Techiquoe... . ........... . . . . . . . . . . .. Joseph A. Baldone, M.D. 
PRACTICAL WORKSHOPS : 

PRACTICE MANAGEMENT SEMINAR Scientific Program begins at 

(9:00 - 12:00 noon THURSDAY) 2:00 p.m. Thursday 


——f — Y Herne en emm een ure Ar A tH EHE IHRER e IH E AEA Ie et n e 
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Please send 200 word abstract no later 
than July 1, 1979 to: 
Ellis Gruber, M.D., 2620 Jena St., 
New Orleans, Louisiana 70115 


e Free Papers on Contact Lenses and Intraocular Lenses 
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Here's moving news 





Muro Ophthalmics is moving ahead! 


Our new manufacturing facilities 

are ready... proof of our commitment 
to provide you with the most consis- 
tent, high-quality ophthalmic prepara- 
tions available. Strictly controlled 
sterile rooms ensure you that all fed- 
eral regulations are met. 


And every one of our products is 
backed by Muro’s 23 years of experi- 
ence exclusively in ophthalmics. 


All of this means that you can depend 
on the quality and reliability of Muro 
Ophthalmics. 


We’re anxious to tell you more. Plus 
send you samples of our fine products. 
Please take a few moments now to fill 


out,this coupon. D 


MURO 


OPHTHALMICS 


890 East St., Tewksbury, Mass. 01876 
Tel. (617) 479-2680, 851-2557 





Mur® Pharmaca! Laboratories, Ini 











from MURO! 


TO: 


Request — 


Name 





Address 


City, State, Zip 


Are you familiar with Muro Pharmacal Labs 


Any of its products? 


Have a representative call 


Sample Requests: 


[ ] Muro #128 Sodium 
Chloride Ophthalmic 


[ | Murocoll #2 P! 
ephrine Hyarc 


Ointment 10%, Scopolan 
Hydrobromide 
[ ] Murocel 1% (formerly y 
Murocoll #35 Methylcellulose E Duolube 
1% Solution) — #104 Petre 


[ ] Muro 128 Solution — 
(formerly #4 Sodium |_| Gonio-Gl 
Chloride 5% Solution) 


FOURTH ANNUAL 
OPHTHALMIC SURGERY SEMINAR 
l JAMES V. AQUAVELLA, M.D., DIRECTOR 
DEPARTMENT OF OPHTHALMOLOGY, PARK RIDGE HOSPITAL 
AND ROCHESTER OPHTHALMOLOGICAL SOCIETY 


ROCHESTER ACADEMY OF MEDICINE 
ROCHESTER, NEW YORK—AUGUST 10 & 11, 1979 


CLAES H. DOHLMAN, M.D. 
BOSTON, MASSACHUSETTS 
WALDERT MEMORIAL LECTURER 


LECTURES—AUGUST 10, 1979 


JAMES V. AQUAVELLA, M.D. CORNEAL COMPLICATIONS OF CATARACT SURGERY 
CLAES H. DOHLMAN, M.D. DIAGNOSIS & TREATMENT OF DRY EYES 
CORNEAL PROBLEMS OF GENERAL INTEREST 
MARK HAMMER, M.D. MANAGEMENT OF TRAUMATIC HYPHEMA 
RICHARD H. KEATES, M.D. COMPUTERS IN OPHTHALMOLOGY 
INTRA-OCULAR LENS UPDATE 
MAURICE B. LANDERS, M.D. INDICATIONS FOR VITRECTOMY 
METHODS OF VITRECTOMY 
HENRY S. METZ, M.D. PEDIATRIC CATARACTS 
WILLIAM E. SCOTT, M.D. AMBLYOPIA 
SURGERY FOR CONGENITAL ESOTROPIA 
GULLAPALLI N, RAO, M.D. ENDOPHTHALMITIS 
WILLIAM E. SCOTT, M.D. AMBLYOPIA 
SURGERY FOR CONGENITAL ESOTROPIA 
GWEN STEARNS, M.D. ULTRASONOGRAPHIC EVALUATION 
FOLLOWING SEVERE TRAUMA 
THOMAS ZIMMERMAN, M.D. GLAUCOMA LECTURE 


WORKSHOPS—AUGUST 11, 1979 
MICROSURGERY VITRECTOMY 
STRABISMUS SPECULAR MICROSCOPY/ULTRASONOGRAPHY 


REGISTRATION INFORMATION 
AUGUST 10 $100.00 US 
AUGUST 10 and 11 $250.00 US RESIDENTS $50.00 US (tst day only) 





OPHTHALMIC PERSONNEL PROGRAM 


A program of lectures and workshops will be available for office personnel, Ophthalmic Technicians and 
Assistants and Ophthalmic nurses. Subjects will include Applied Pharmacology, Visual Acuity Measure- 
ment, Modern Techniques in Posterior Segment Disease, Care and Maintenance of Ophthalmic Instru- 
ments, Ophthalmic Photography, Contact Lens Fitting, and Office Management, 


e i 
For any further information, please contact Miss Katherine Sgabelloni, Coordinator Ophthalmic Services, » 
Park Ridge Hospital, 1555 Long Pond Road, Rochester, New York 14626. Phone: (716) 225-7150, exten- 
sion 4054. 
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PEN SKY 
our choice 
ot tip sizes 


LIMBAL 
Your choice 
of tip sizes 


VISC-X 





Automatic or Manual 
Suction/Reflux 
Micro-Tips: 1 mm 
Mini-Tips: 1.65 mm 
Lentectomy Tips: 2.3 mm 


(our Choice... 


Oscillating, forward, reverse cutting modes - variable to 1,080 
cuts per minute. 

Ipidependent or concurrent cutting, suction, reflux, illum- 
oram and bipolar bimanual diathermy 





Exceptionally bright fiber optics. Variable illumination, coaxial 
or separate, hooked or straight, with or without infusion. Bright 
enough for intraocular video display, tapes and films. 


Hand held quartz infusion or quartz floating contact lenses. 
Wide choice of probes, cannulas, infusion ports and plugs. 

1, 2, or 3 port systems for uni or bimanual techniques 
Hooked or straight needles and pics, with or without infusion, 
for all procedures 

Automatic suction/reflux achieves instantaneous pressure 
equilibrium within the eye. Manual suction if desired 


- assembles in seconds 


The VISC-& is lightweight and modular 


vithout tools. Rechargeable battery operation for patient safety 


yurgery is aided greatly by use of special double lip, self- 
harpening cutting tips which exert no traction on tissue or 
ritreous. 


clinitex ..... 


183 Newbury Street/Danvers, MA 01923/USA 
"hone 617-774-0415 


1 Port System 
1.65 or 2.3 mm 


t's your choice 


varian 


riterior or Posterior Segment Surgery - 





MINI VISC-X MICRO VISC-X OPEN SKY 
2 Port System 3 Port System Your choice 
1.65 mm ] mm ot tip sizes 


The VISC-X is a revolutionary new concept in systemsfor anterior- 
posterior segment surgery. It permits the surgeon to employ a 
wide variety of techniques through singular or multiple incisions 
Using the modular building block approach, the surgeon can 
create a system customized for present requirements and 
preferences. As needs change, the VISC-X systems may be 
expanded to permit additional techniques and procedures 





Flash Autoclavability 


Flash autoclavability renders the instrument ready for 
emergencies or use several times in the same day, even back to 
back. Each instrument may be steam, gas, or heat sterilized 
individually in its own storage box, or as a system in the special 
see through tray. 


b] DI would like a demonstration with my staff attending 


[ ] Please have representative contact me 


g ( ] Please send more information 
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g Address 
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|. .  :. (fetrafilcon A | 
Hydrophilic Contact Lens 




















itstanding Visual Acuity 

yjor benefit of Aquafiex® (tetrafilcon A) 
‘ophilic Contact Lenses is excellent visual 
Clinical data revealed that 88% of the 
arers achieved 20/20 vision or better, with 
lo attaining 20/25 or better.' Practitioners 
orted that Aquaflex lenses often corrected 
re astigmatism and gave sharper vision 

n other soft lenses.' This quality of 
formance is due to a unique combination 
sophisticated lens design, special lens 
iterial and the "Vault" system of fitting. 


timum Centration 

nical study showed that over 9696 of 
contact lens wearers achieved 
centration.’ By centering so well, 
aflex lenses virtually eliminate the induced 
igmatism and lessened visual acuity 

sulting from decentered lenses.’ Precise 
ntration helps in attaining a good fit with full 
real coverage and maximum visual acuity, 
ile permitting proper corneal respiration. 


'edictable Fit 

i complicated graphs, charts and 
iculations, because the Aquaflex "Vault" 
stem reduces fitting variables to just one... 
» lens "Vault". Only 5 Vaults are needed to fit 
juaflex lenses? and in clinical studies more 
an 9096 of the patients were fitted with just 3 
e Vaults.’ The bicurve, lathe-cut lens 
ction, with spherical front and back 

s, promotes reliable fit independent of 
wer, and the large posterior optical zone 
/es stability of vision with lens movement. 







Data on file: UCO Optics, inc, Scottsville, N.Y. 14546 
Morrisons Robert J. international Contact Lens Clinic, 
mmer 1976 

Gruber, Ellis & Gordon, Stanley: Contact Lens Forum, 
bruary 1977 

Greenspoon, Morton K. Contact Lens Forum, 
wember 1977. 





Soft contact lens performance that 
meets your exacting professional needs. 
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Additional Advantages 

Other significant attributes of the Aquaflex® 
(tetrafilcon A) lens, contributing to practitioner E 
success and patient acceptance, are: reliabie E 
over-refraction,?'* ease in handling, durability, E 
excellent reproducibility? and exceptionally 
high standards of quality assurance, including 
10096 wet inspection. A study has shown that 
less than 596 of lenses shipped were returned 
because of questionable performance, 
discomfort, damage or defects. The fitting 
procedure is simple and fast.* You can fit from 
a small diagnostic set, or use a dispensing ' 
inventory. Lenses may be ordered by a toli-free 
phone call, and UCO Optics’ service is quick 
and dependable. More and more practitioners 
are using Aquaflex lenses every day. 

Shouldn t you? 








(tetrafilcon A) , 


Hydrophilic Contact Lens d 


For more information and a copy of p 
the Professional Fitting Guide, mail é 
the coupon. Or, phone toll-free 4 
800-828-4580 (in N.Y.State / 
800-462-4332). £ 


F 
See following page for full  ,” 
prescribing information. Ka 





AGUAFLCX 


(tetrafilcon A) 


Hydrophilic Contact A) 


DESCRIPTION 

AQUAFLEX™ (tetratiicon A} Hydrofihilic Contact Lens is a hemisphericall shell 
which covers the cornea and may cover a portion of the adjacent sclera. The lens 
materiel, tetrafilcon A, is a hydrophilic random terpolymer of 2-hydroxyethy! 
methacrylate, N-vinyl-2-pyrrotidone and methyimethacrylate. The polymer is à 
three-dimensional network of terpolymer chains joined by divinytbenzese cross- 
links. It consists of 57.6% tetrafilcon A and 42.5% water by weight when fully 
hydrated in normai saline solution. 


ACTIONS 

in its hydrated state the AQUAFLEX^ Hydrophilic Contact Lens is soft and pliable. 
When cry, the iens becomes hard and brittie. These states are Compiesely revers- 
ible and a lens which has been permitted to dry out will recover all of ss hydrated 
properties when placed in normal saline for a period of two hours. When placed on 
the human cornea the hydrated lens acts as a refracting medium to compensate 
spherical ametropias. The material has a refractive index of 1.43 and the lens has 
a visible fight transmittance greater than 97% 


INDICATIONS 

AQUAFLEX"* Hydrophilic Contact Lenses are indicated for the correction of vision 
in persons with non-diseased eyes who have spherical ametropias, comeai astig- 
matism of 2.50 diopters or less and/or refractive astigmatism of 2.00 diopters 

or less. 


CONTRAINDICATIONS 

AQUAFLEX" Hydrophilic Contact Lenses are contraindicated in the presence of 
any of the following conditions: (1) Acute and subacute inflammation ofthe anterior 
segment of the eye. (2) Any eye disease which affects the cornea or conjunctiva. 
(3i Insufficiency of lacrimal secretion. (4) Corneal hypoesthesia. (5) Any systemic 
disease which may affect the eye or be exaggerated by wearing contact lenses. 


WARNINGS 


Medications and Eye Drops: AQUAFLEX' Lenses must be stored in an appro 
priate solution when off the eyes, the type of solution being dependention the sys- 
tem used for disinfection. When the lenses are disinfected with the thermal 
disinfection system, they may be stored only in BOILNSOAK’ Sterile Preserved 
Saline Solution. When lenses are disinfected with the chemical disinfection sys- 
tam, they may be stored only in FLEXSOL' Disinfection and Storage Ssllution. 

No ophthalmic solutions or medications, including hard contact lens solutions, 
except ADAPETTES* Sterile Lubricating Solution. can be used by AQU&FLEX" 
Lens wearers prior to or while the lenses are in place on the eyes. Alsc. no 
solutions, including hard contact tens solutions, other than BOILnSOA*C Solution, 
FLEXSOL* Solution, PREFLEX* Cleaning Solution, NORMOL' Rinsing Solution, or 
ADAPETTES* Lubricating Solution may be used on AQUAFLEX' Lenses when they 
are off the eyes. 

Since liquids and vapors may be absorbed by AQUAFLEX" Lenses, they should 
not be placed in the mouth for wetting. nor wiped with a cloth or tissue. 
Abrasions and infections: if a lens becomes less comfortable than it was when 
first placed on the wearer's cornea, the lens should be removed immeciately and 
the wearer's eye and the lens examined for the possible presence of a ioreign 
body. if any eye abrasion, ulceration, irritation or infection is present, orany abnor- 
mai eye condition is observed concurrently with lens wear, the lens sheauid be 
removed immediately and a physician consulted. 

Aphakic Patients: Aphakic patients should not be fitted with AQUAFLEX' (tetra 
filcon Aj Hydrophilic Contact Lenses during the postoperative period until, in the 
opinion of the surgeon, the eye has healed completely. 

Wearing Restrictions: AQUAFLEX" (tetrafilcon A) Hydrophilic Contact Lenses 
should not be worn while swimming. steeping, or in the presence of irritating 
fumes or vapors. 

Visual Burring: If visual blurring occurs, the lens must be removed untii the con- 
dition subsides. 


procedures for AQUAFLEX" Hydrophific Contact Lenses. Failure io follow this 
procedure may result in the development of serious ocular infections. 


PRECAUTIONS 

Storage: AQUAFLEX* Lenses may be stored only in the appropriate storage solu- 
tion: BOILNSOAK® Solution or FLEXSOL* Solution depending on disinfecting 
methods used. if left exposed to air, the lenses will dehydrate, become brittle and 
break readily. if a iens dehydrates, it should be soaked in either BOILnSOAK* 
Solution or FLEXSOL* Solution until it returns to a soft, supple state. 

Cleaning and Disinfecting: AQUAFLEX* Lenses must be both cleaned end 
disinfected daily. Separate procedures and products are needed to clean and to 
disinfect. Two methods of disinfection, thermal or chemical, have been snown to be 
equally effective. The choice of disinfection system should be made in consultation 
with your eye care practitioner. 

Cleaning: Daily cleaning is necessary to remove mucus and other deposits which 
may have accumulated on the lens surface. Each time the lenses are removed 
from the wearer's eyes, both surfaces of the lenses must be cleaned using several 
drops of PREFLEX* Cleaning Solution. Lenses must be cleaned before ‘hey are 
disinfected, as deposits on the tenses tend to harden and become more difficult 
to remove after the lenses are disinfected. 

Disinfecting: AQUAFLEX* Lenses may be disinfected with either a heat or chem- 
ical regimen. One method or the other must be selected, but not both. The user 
must no: alternate between methods. 

Thermal Disinfection Method: AQUAFLEX* Lenses may be effectively disinfected 
after cleaning with PREFLEX* Cleaning Solution with use of the AQUASEPT* 
Patient Unit or the AQLASEPT* IE Disinfecting Unit and BOILNSOARK™ Sciution. 
Fresh BOILnSOAK"* Solution must be used for daily storage of lenses o: each 
time the iens is stored. The AQUASEPT* Patient Unit requires distilled water. The 
AQUAFLEX* Lens Storage Container or the AQUAFLEX* Lens Carrying Case must 
be emptied and filled with fresh BOILnSOAK* Solution just prior to disinfecting 
the lenses, 


Chemical Disinfection: Disinfection with PREFLEX* Cleaning Solution, FLEX 
Solution and NORMOL* Rinsing Solution has also been shown to be ah effed 
disinfection system for daily care of AQUAFLEX" Lenses. AQUAFLEX* Lense 
must be cleaned and rinsed daily (or after wearing) with PREFLEX* Cleaning 
Solution and NORMOL* Rinsing Solution. The AQUAFLEX* Lens Storage 
Container must be emptied and refitied with fresh FLEXSOL* Solution each t 
the lens is stored, Fresh FLEXSOL" Solution must be used daily for storage a 
disinfection, WARNING: DO NOT MIX OR ALTERNATE THE DISINFECTION 
STORAGE SYSTEMS. FLEXSOL* SOLUTION SHOULD NOT BE USED WITH 
Hygiene: Before handling the lenses, hands must be washed, rinsed thoroug 
and dried with a lint-free towel. Cosmetics, lotions, soaps, oils and hand crea: 
must not come in contact with the lenses since eye irritation may result. Tf he 
spray is used while the lenses are being worn, the eyes must be kept closed 
the spray has settled. 
Fluorescein: Never use fiuorescein while the patient is wearing the lenses 
because the lenses will become discolored. Whenever fluorescein is used, fiu 
the eyes with normal saline solution and wait at least one hour before replacin 
lenses. Too early reptacement may allow the lenses to absorb residual liuoresd 


ADVERSE REACTIONS 

Serious corneal damage may result from wearing lenses which may have soa 
in hard contact tens solutions. Eye irritation may occur within a short time aft 
putting on a hypertonic iens. Removal of the lens will relieve the irritation. 

Very rarely a lens may adhere to an eye as a result of a patient sieeping wi 
the lens on, or as a result of wearing a hypotonic iens, If a iens adheres for ag 
reason, the patient may be instructed to apply a tew drops of BOILGSOAK" 
Solution (f using a thermal disinfection regimen) or ADAPETTES'" Lubricating 
Solution iif using a chemical disinfection regimen}, and wait until the lens mo 
freely before removing it. 

Clinical studies indicate that corneal edema as manifested by symptoms s 
as rainbows or halos around light or visual blurring may occur if lenses are wd 
continuously for too long a time. Removal of the lenses and a rest period of a 
least one hour generally relieve these symptoms. If symptoms do not subside 
promptiy, professional consultation should be obtained. 

Excessive tearing, unusual eye secretions and photophobia are not normat; 
these symptoms occur, the patient should be examined to determine their cau 


DOSAGE AND ADMINISTRATION 

Fitting: Conventional methods of fitting contact lenses do not apply to 
&QUAFLEX' (tetrafiicon A) Hydrophilic Contact Lenses. For a detailed descript 
of the fitting technique, refer to the Professional Fitting Guide for AQUAFLEX‘ 
Hydrophitic Contact Lenses, copies of which are available from: UCO Optics, It 
Fiochester, New York 14623. 

Wearing Schedule: There may be a tendency for the patient to overwear the 
lenses initially. Therefore, the importance of adhering to the following initial da 
wearing schedule should be stressed to the patient. 


Weer Time Rest Period Wear Time 
Day (Hours) iHours) fHours} 


GO ~ 0D Ch à GAD ww 
Q2 09 CO ~ N Oo Rob 
cA OM A o 24 R3 NA ON) N) PO 
SCN (OD (nono a 


10-14 10 balance of 
15 atl waking hours waking hours* 


*lenses should never be worn 24 hours a c 


Lans Care and Handling: Care must be taken on the initial visit to assure that u 
patient is supplied with an appropriate AQUAFLEX" Patient Care Kit and fully | 
understands all care and handling instructions for the lenses. As with any ae 
lens. regular recall visits are necessary to assure patient health and complia 
with instructions. 


How Supplied: Each lens is supplied sterile in a glass vial containing normal 
saline solution. The glass wal is marked with the vault number, dioptric power, 
and manulacturing identification number. 


The AQUAFLEX” Patient Care Kit is required for lens cleaning, disinfection and 
storing of the jenses. The Kit may consist of either of the following: 


Thermal Disinfection Regimen: AQUAFLEX* Patient Care Kit: AQUASEPT* Patier 
Unit or AQUASEPT' II Disinfecting Unit; AQUAFLEX" Lens Storage Container or 
AQUAFLEX’ Lens Carrying Case; PREFLEX^ Cleaning Solution; BOILnSOAK" 

Solution, ADAPETTES' Lubricating Solution; AQUAFLEX: Patient Instruction Boc 


Chemical Disinfection Regimen: AQUAFLEX' Patient Care Kit: AQUAFLEX" Lens 
Storage Container; PREFLEX' Cleaning Solution; NORMOL:' Rinsing Solution; 
FLEXSOL" Disinfection and Storage Solution: ADAPETTES' Lubricating Solution: 
AQUAFLEX" Patient Instruction Book. 

* 


AQUAFLEX and AQUASEPT are registered trademarks of UCO Optics, Inc. 
PREFLEX, NORMOL, FLEXSOL, ADAPETTES and BOILnSOAK are registered 
trademarks of Burton, Parsons and Company, Inc. 


CAUTION: Federal law prohibits dispensing without prescription. 


aiii 


UCO Optics, Inc. Aquaflex Division 


Rochester, New York 14623 
March 1979 X03 


 NewHihPus — 
AQUAFLG 


tetrafilcon A 
Hydrophilic Contact Lens 


New Standard of Performance. Crisp, sharp vision, often as 
good as with hard contact lenses or spectacles, can be 
achieved. The Aquaflex High Plus Lens provides excellent 
centration and fast, efficient fitting. 


Outstanding Visual Acuity. In a recent study using an Aquaflex 
trial lens and over-refraction, 51% of the patients achieved 
20/20 vision or better, and 76% achieved 20/25 or better.' 


Rapid, Predictable Fitting. Precise lens centration aids in 
efficient fitting of Aquaflex High Plus Lenses. With the 
Aquaflex "Vault" fitting system, reliable over-refraction and 
excellent lens reproducibility, fast and predictable fitting is 
assured. You can fit from a five lens diagnostic set. Available 
powers range from *10.00 D to *20.00 D, in 0.25 D steps. 


Fewer Problems. Clinical data indicates that over 8 out of 10 
patients fitted with Aquaflex High Plus Lenses will experience 
no adverse effects.' Also, lens damage by patients will be 
minimal because Aquaflex lenses are very durable and easy to 
handle. Both thermal and chemical disinfection methods 

can be used. 

For more information or to order, write or call toll-free: 

800-828-4580 (in New York State, 800-462-4332). 

AQUAFLEX Contact Lens Products 

UCO Optics, Inc., 3000 Winton Road South 

Rochester, New York 14623 

AQUAFLEX is a registered trademark of UCO Optics, Inc. 


See anying page for full cribing information. 
1. Data on file: UCO Optics, thas Bechabear N.Y. 14623 
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NEOSPORIN' | 
Ophthalmic 

oolution sterile 

(Polymyxin B- 
Neomycin-Gramicidin) 

Each cc contains: Aerosporin? brand 

Polymyxin B Sulfate 5,000 Units; neomycin 

sulfate 2.5 mg (equivalent to 1.75 mg neo- 

mycin base); gramicidin 0.025 mg. Vehicle 


. m contains alcohol 0.5%, thimerosal (preserva- 
So simple, so far superior to the manual method of tive) 0.0019, and the inactive ingredients 


stretching the eyelids, that every one of your patients propylene glycol, polyoxyethylene poly- 
acthi a ; — — oxypropylene compound. sodium chloride 
should use me procedure for removing contact onnes: and punticd water 

Just the wetting of the cup and a gentle touch to the 


lens does it. Complete with carrying case. NEOSPORIN’ 
Available from your contact lens laboratory Ophthalmic 
OVERSEAS OUTLET: Ointment Sterile 


Wilh Ott Kontaklinsen : 
Stauffacherstrasse 5, 8004 Zurich, Switzerland (Polymyxin B- : 
Bacitracin-Neomycin) 


Each gram contains: Aerosporin * brand 


.DMV Contact Lens 
Remover 


The NO STRETCH Method of 
Contact Lens Removal 


MAE d 


—— d 


— 


DMV Contact Lens Company Polymyxin B Sulfate 5.000 Units; zinc baci- 
i : tracin 400 Units; neomycin sulfate 5 mg 
Box 2829 Zanesville, Ohio 43701 tequivalent to 3.5 mg neomycin base}: 


Phone: (614) 452-4787 special white petrolatum qs. 

Brief Disclosure below applies to the solu- 
tion and ointment. 

INDICATIONS: For the short-term treatment 
of superficial external ocular infections 
caused by organisms susceptible to one or 
more of the antibiotics. 








CONTRAINDICATIONS: 
- " " è Contraindicated in those persons who have 
For the Discriminating shown sensitivity to any of the components 
— WARNINGS: 
Eye Physician Prolonged use may result in overgrowth of 


| nonsusceptible organisms. Ophthalmic Oint- 
ment may retard corneal healing. 


Depend on the Services of a PRECAUTIONS: 
: se Culture and susceptibility testing should be X. 
Guild Optician performed during treatment. b 


Aliergic cross-reactions may occur which 
could prevent the use of any or all of the 
following antibiotics for the treatment of 
future infections: kanamycin, paromomycin, 
streptomycin. and possibly gentamicin. 


ADVERSE REACTIONS: 

Neomycin is a not uncommon cutaneous 
sensitizer. Articles in the current literature 
indicate an increase in the prevalence of 
persons allergic to neomycin. Complete 
literature available on request from 


IN LYNCHBURG, VA. Professional Services Dept. PML. 
A. G. JEFFERSON A 





INC. » / Burroughs Wellcome Co. 
Research Triangle Park 
Downtown Office Tate Springs Office Wellcome / North Carolina 27709 
Allied Arts Buildings 2010 Tate Springs Road 
; : | 
REGISTERED OPTICIANS 4 


WE DO NOT PRESCRIBE GLASSES—WE MAKE THEM 








Li 


In the application of topical ocular solutions, 


uch"technique quadruple: 
the amount of solution 
retained in the eye 



















Have patient put head back. Gently 
pull lower eyelid away from eye to 
make a pouch. Have the patient look 
up. 


à 


Put one drop into the cul-de-sac 
(conjunctival pouch) without touching 
the eyelid or lashes. 


Have the patient lock down, then Wu a 
gently lif the lower eyelid and make ane E BE 
contact with the upper lid. uU We 













(Polymyxin B-Neomycin-Gramicidin) 


Burroughs Wellcome Ca. 
4 Research Triangle Park 


Have patient keep eye closed for one Welcome / North Carolina 27709 
or two minutes so blinking doesn’t 
activate lacrimal pump. 


The use of the “pouch” method of applying Neosporin? 
hthalmic Solution or Ointment is recommended as good medical 
hnique. In the eye, this product's triple-overlapping antibiotic 
formula is effective against a wide range of gram-negative and 
gram-positive bacteria. Efficacy has been proven in millions of uses 
over the past 20 years. 








EON DRM m À . : — 
i Praunfeider PT, Hurwitz |. Maisey M: Presentation at Las Vegas Meeting of Association for Research in 
Vision and Opi¢halmology and the American Academy of Ophthalmology and Otolaryngology, October 
& 1876, as reported yn Clinical Trends in Ophthalmology. April 1977 


in à controlled study comparing a vanety of common techniques, retention of eye drops on the eye 
tum x inute interval went from 16% to 5396 when the pouch technique was utilized in the See adjacent page for 
m 


Ad age group. A 6496 retention rate was achieved in the 50- to 60-year-old age group. brief prescribing informat 
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Here’s what some of your 
ri colleagues are saying about 
Dioptron® Il Diagnostic Eye 
es Computer and some reasons it 
outsells all other automatic 
objective refractors in the 
world 2 to 1. 





















661 find that those very tough | 
cases, the kids who have | 
three or four diopters of 
cylinder in an off-axis, are 
being picked up by the 
Dioptron. Dioptron takes 
the burden of refraction 
off me. I’m not con- 
cerned about ' which is 
better, one or two?'99 

Dr. J.R., California 


661 think the Dioptron is pro- 
bably closer to the true re- 
fraction than what we 
prescribe. 99 

Dr. D.H., California 


DIOPTRON I 


a ` " 
-Diagnostic Eye Computer 
 . . Miagnostic rye T M nee 


O arm mor 
LE — — — = 


66 Anyone over three can be run on 
the Dioptron, and the older 
patients can also be run. A lot of 
these older people, and the 
young kids, too, have no patience 
whatsoever for having a 
refraction. 95 

Dr. R.A., New York 


661 thought ! was a terrific 
refractionist, but I find 
every once in a while 
some of my patients 
could see better with the 
findings that | got with 
the Dioptron. 35 
Dr. C.B., Illinois 








WHY OPHTHALMOLOGISTS 
AUTOREFRACTOR 





&& The patients appreciate and are 641 can see more patients with the 


really impressed with the speed Dioptron. Now I’m able to see 250 

and accuracy of the Dioptron. patients a week. | do a lot of 

Time | previously spent refract- surgery, and | don't spend all that 

ing is now spent evaluating and much time in the office... I’m 

discussing the results of the ex- there to look at the pathology anc 
amination with the staff does the basic refrac- . 






the patient.99 tion.95 


Dr. E.B., Texas 


n. 
3 Dr. P.C., Florida 





# 
# 









^ If you would like further 
ar, information about the 

Dioptron® Il Diagnostic Eye 
Computer, simply clip this coupon 
and attach it to your letterhead or 
prescription sheet. 


+ 


| would like: 
O technical information 
O a sales representative to call 
on me 
O a transcript of a panel discussion 
by ophthalmologists 
C] an opportunity to try the 
Dioptron 
My needs are: 
L]immediate 3-6 months 
Mail to: 
Coherent 
Medical Division 
3210 Porter Drive 
Palo Alto, California 94304 
Or call, toll-free: 800/227-1914. In Cali- 
fornia, Hawaii and Alaska, call collect 
415/493-2111. AJO 7/79 


€ COHERENT 


," EX. À 2. in m zh " 
ow a to a a t 64 _—~ 


IT THE BEST-SELLING 
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co-sponsored by Thomas Jefferson University 


This course will emphasize the practical aspects of neuro-ophthalmology. 
it is designed for clinicians in both ophthalmology and neurology. 


DATE: 


September 
14 and 15, 1979 
PLACE: 
FEE: $250 Hilton Hotel 
$100 for Residents 34th and Spruce Streets 
(with letter from Department Chairman) Philadelphia, Pa. 19131 


AN A.M.A. 16-HOUR ACCREDITED COURSE FOR CONTINUING MEDICAL EDUCATION IN CATEGORY 1 





Model 101 


They exert over 100 tons of pressure 
during the molding process to guarantee 
exacting optical tolerances. 


These mechanical technicians utilize 
the latest advancements in computer 
technology to “think” through their 
processes 


These machines are thoroughly reliable 
They manufacture precision optical 


lenses around the clock to tolerances 
found difficult at the hand labor level. 


injection molding -the answer to the 
need for consistent quality in intraocular 
lenses. Carried further by IOLAB 


technology 


IOLAB Intraocular Lenses are distributed 
by Physicians Dispensing Corporation 
For more information, please call: 

Toll Free: 800 854-1761 

Toll Free in California: 

800 472-7770/800 472-7813 

Telephone: 714 594-2625 


CORPORATION 
The Precision Optics People 


Dhu ane Pie fal: "E üfaldal: af 








_ THE BEST MATCH 
FOR YOUR PATIENT'S iicn 
. CORNEA . . $5955 








Comea =" 2 
eee ~75% ~ 
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> "Hydrocurve 
is a registered 
trademark 
of Soft Lenses, Inc 
tSoflens is 
© 1979 American Optical Corporation a registered 

trademark of 
Bausch & Lomb, 


Soflens' ' 


Eo 1 52... DCO x INL 
Hydrocurve" II* 38.6% 
(bufilcon A) | 
45% — 
— — — — 





Olicom a 
FOR A SOFT CONTACT LENS 


Å Superior corneal compatibility SOFTCON lenses simulate the 
normal water environment of the cornea. Thus SOFTCON lenses 
encourage normal tear turnover, and are the only soft contact 
lenses for which no adaptation period is required. 


Enhanced permeability for better corneal nutrition The rel- 

atively high water content of SOFTCON lenses gives them 

enhanced permeability characteristics. In a comparative test 

of lenses with similar parameters, SOFTCON lenses were found 

to offer more than twice the water and oxygen permeability 

of Soflens* lenses.’ 

A good fit for your practice 

C Avåilable in a full range of powers: —8.00 to —0.25D, plano, 
+ 0.25 to + 48.00D. 

O Only six lens geometries needed to fit virtually all your patients 
— 80% of patients can be fitted with three geometries alone? 

o Easy to adjust fit or power— fit and power are independent. 


May we tell you more? For your copy of SOFTCON 
Highlights, the name of your SOFTCON Distributor, 
or any additional information — just call our toll- 

free number: 800 225-7750 (in Massachusetts, — ,, 7739. — 
617 765-9741). SOFT CONTACT LENS DIV Please see next page for full prescribing information 


Soufhibndge. MA 01550 
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THE BEST MATCH FOR 
YOUR PATIENT’S CORNEA 


SOFTCON: (vifiicon A) Contact Lens 

Vision Correction Use 

DESCRIPTION The SCFTCON (uificon Al Contact 
Lens is a hemispherical fiexibie transparent 

shell which covers the cornea and par of 

the sclera. The tens is composed of vitilcon A, 

a soft hydrophilic plastic co-polymer 

of 2-hydroxyethyl methacrylate and povidone. 
USP. The chemical name is Poly [2-hydiroxyethiyl 
rnethacrylate-co-ethylene dirnatnacriate- 
co-rnethiacrylic acid-g- povidone). When fully 
hydrateci, the lens contains about 55% water 

Dy weight 

INDICATIONS The SCFTCON Contact Lens is 
indicated for the correction of visual acully in 
persons with non-diseased eyes anc in aphakia. 
His indicated for persons who have spherical 
ametopias. refractive astigmatism usuatty 150 
diopters o less and/or corneal astigmatism of 2.00 
diopters oriess. 

CONTRAINDICATIONS Presence of any activa 
infection or inflammation of fhe eye, insufficient 
tears. comedi hypoesthesia or any systemic 
disease which moy affect the eye adversely or be 
exaggercied by wearing contact tenses. 
WARNINGS Medications and tye Drops— The 
SOFTCON Contact Lens must be stored onty in 
FLEXSOL' soaking solution. NEVER USE CONVEN- 
TIONAL HARD CONTACT LENS PRODUCTS WITH THE 
SOFTCON CONTACT LENS. No ophthalmic 
solutions or medications may be used by 
SOFTCON Contact Lens wearers immediately prior 
to or cluding wear of the lens. No solutions other 
than PRERLEX*. FLEXSOL, and NORMOL* used for 
cleaning and chemical disinfection may be used. 
Aphakic Patients Patients who have undergone 
surgery for cataract removal should not be fitted 
with SOFTCON Conoci Lenses during the 
immediate post-operative period: until in the 
opinion of the surgeon, the eye has heated 
completely. 

Abrasions and infections—!f a lens becomes 
less comfortable to the wearer than when it 

was first placed on the cormea, the lens 

should be removed immediate and the 
wearer's eye and the lens examined for the 
possible presence of a foreign body if any 

eye abrasion. ulceration. ination of infection 

is present, or any abnormal eye condition is 
observed concurrently with lens wear, the fens 
should be removed immediate anda 

ciinician mus! be consulted. 

Lens Care— WEARERS MUST ADHERE TO THE 
RECOMMENDED DAILY CLEANING, CARE AND 
DISINFECTION REGIMEN AS DESCRIBED IN THE 


SOFICON WEARER'S BOOKLET, FAILURE TO ADHERE TO 


THE RECOMMENDED PROCEDURES MAY RESULT IN 
THE DEVELOPMENT OF SERIOUS EYE INFECTION. 
Wearing Restriction The lens should be removed 
before sleeping or swirnming. and should not be 
worn in the presence of irritating fumes or vapor. 
Visual Blurrting — f unusual visual blurring cocCurs, 
the lenses must be removed until the condition 
subsides. if blurring persists see your eye care 
practitioner 








PRECAUTIONS Storage-- The SOFTCON Contact 
Lenses must De stored only in FLEXSOL soaking 
solution. if ieff exposed to aic the lenses will 
dehydrate, becoming hard and easily damaged 
folem dehydrates. if shoutc be carefully 
handled and soaked again in FLEXSOL until it 
returns tfo its normal soft, supple state. 

Cleaning and Disinfection— THE SOFTCON 
(vifilcon A} CONTACT LENS MUST BE BOTH CLEANED 
AND DISINFECTED DAILY. ONE PROCEDURE DOES 
NOT REPLACE THE OTHER. 

Cleaning— Daily cleaning is necessary to remove 
mucus and other deposits which may have 
accumulated on the iens surface from normal 
gcuar secretions, airborne debris. or handling. 
The lenses must be cleaned before being 
Cisinfected, as deposits on The iens fend to 

Raden and become more difficult to remove after 
the lenses are disinfected. 


Disinfection—Lenses must be disinfected daily 


according fo the chemical disinfection regimen. 
for chemical disinfection. all three solutions, 
SPREFLEX, FLEXSOL, ana NORMOL, must be used 
and must be changed daily in the event that 
the chemical disinfection materials ore not 
avaiable. the lenses should not be wom. 
Hygiene— Hands must be washed. rinsed 
*horoughiy and dried with a lint-free towel before 
^ondiing the lenses. COSMETICS, lotions, soars. 
ois and hand crearns must noi come in contact 
with the lenses since eye imitation may result. 

f aerosol sprays are used while the lenses are 
geig worn, the eyes mus! be kept fightly closed 
unti the sprays have settiec. 

Fiuorescein~ Use of fluorescein while the patient 
is wearing the lenses may cause the lenses fo 
Decome discolored Whenever fi !lorescein is used. 
aige the eyes with presemvecd normal saline 
solution, and wait at least one hour before 
replacing the lenses. loo early replacement may 
allow the lenses to absorb residual fluorescein 
ameversibiy. 

ADVERSE REACTIONS Serious comedi domage may 
result from wearing lenses which have been 
soaked in conventional (hard) contact lens 
5olutions. 

Eye irrifation may occur within a short time 
atter applying a hypertonic lens Rernoval of the 
iens will relieve the imitation. Very rarely, a dens 
may adhere to an eye as aresult of a patient! 
steeping with the lens on or while wearing a 
"wpotonic lens. if à lens adheres for any reason. 
apply afew drops of ADAPETTES* directly to the 
aye and wait until ne iens moves freely before 
sierricving iH. 
Clinical studies indicate thal comeol 

eaciema as manifested by sympioms such as 
 Ginbows or halos around lights. or visual 

puring may occur if lenses are wom far too 

iong a time. Removal of the lenses and a rest 
period of atleast one hour generally relieves 
these symptoms. Hf symptoms do not subside 
arompliy or if excess tearing. unusual 

secretions, or photophobia develop. 
orotessional consultation should be optained. 


DOSAGE AND ADMINISTRATION Fitting Usus 
methods of fitting conventional (hard) contac 
lenses do not apply fo the SOFTCON Contact 
Lens. 

For a detailed description of the fitting 
technique. referto the SOFTCON Fitting Book 
Wearing Schedule— The wearing schedule s 
be determined by ihe eye care practitioner 
Studies have not been performed fo support 
the safety of this lens for longer than Ine 
recommended wearing time. 

Patients should wear their lenses for 8-46 hio 
an the day the lenses are dispansed i boatien 
cannot toterte 16 hours of lens wear daily the 
eyes should be examined and the lens fit 
re-evaluated 
lens Care and Handling— Care must be foki 
the initia visit to assure that the patient is 
supplied with a SOFTCON Care Kit and fully 
understands ail proper care and handling 
procedures forthe lenses. As with any contac’ 
lens patient, regular re-examination visits are 
necessary fo assure ocular health and pater 
comptiance with instructions. 

How Supplied—foch iens is shipped sterile ir 
sealed glass vial containing buffered normal 
saline solution The viai tabe is marked with fh 
base curve, dioptric power diameter ond the 
manufacturing identification number of the le 
Patient Care Kit The SOFTCON fuifilcon AJC 
Kit is a package required for Cleaning. 
disinfection and storage of the ienses. If cons: 
of the following: 

@ Conying & Storage Lens Case 

B PREFLEX* Sane Cleaning Solution 

W FLEXSOU* Serile Disinfection and 

Storage Solution 

MORMON Sterile Rinsing Solution 

B ADAPETTES * Sterile Lubricating Sotution 

@ SOFTCON Wearers Booklet 
Caution: Fecders! law prohibits dispensing 
without prescription. 


PREFLEX*, FLEXSOUL*, NORMQOL*. 
and ADAPETTES © Trademarks 
of Burton, Parsons & Co. Inc. 


References: 1 Graymore CN B ogreti o the by 


Edethauser HE: Permeobillly ot hyarophije contact 
lenses. invest Oontholmot M(4:58-63, January 1972. 
3. Gotta on fiie, Soft Contact Lens Div, Armescan 
Optical Cop. Southbridge. MA 04550 
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Announcing 


INTERNATIONAL CONGRESS 
ON THE RETINA AND VITREOUS 


October 4, 5, 6, 1979 


Sponsored by The Department of Ophthalmology, 
University of lowa College of Medicine 
lowa City, lowa 


A Congress of distinguished research scientists and clinicians 
* To present current knowledge in anatomy, physiology 
and pathology of the retina and the vitreous 
* As it applies to the diagnosis and therapy of 
choroidal, retinal and vitreal disease 





. Principles of Retinal and Macular Disease 
Young, Green, Gass, Spitznas, Shimizu, Tso, Bird 


ll. Anatomy and Disease of the Vitreo-Retinal Interface 
Machemer, Green, Foos 


Ill. Principles of Retinal Vascular Disease 
Henkind, Shimizu, Weingeist 


IV. Function of the Reattached Retina 
Burton, Lobes, Watzke 


V. Outer Segment Renewal of Photoreceptors 
Richard W. Young, Ph.D. 





VI. Functional Organization of the Vertebrae Retina 
John E. Dowling, Ph.D. 

Alan C. Bird W. Richard Green Manfred Spitznas 
Prof. (Ophth) Prof. (Ophth) Prot. (Ophthi 
Moorfieids Eye Hosp. John Hopkins Hosp. Universitäts Eye Hosp. 
London, ENGLAND Baltimore, Maryland Essen, GERMANY 
Thomas C, Burton — Paul Henkind Mark O. M. Tse 
Assoc. Prof. (Ophth) Prof. (Ophth) Prof. (Ophtih 
Univ. of lowa Albert Einstein College of Med. Univ. of Hi. Med. Center 
iowa City, lowa New York, New York Chicago, Illinois 
John E. Dowling Louis A. Lobes Robert C. Watzke 
Prof. (Biology) Asst. Prof. (Ophth) Prot. (Ophth) 
Harvard Univ. Univ. of Pittsburgh Univ. of lowa 
Cambridge, Massachusetts Pittsburgh, Pennsylvania iowa City, lowa 
Robert Y. Foos Robert Machemer Thomas A, Weingeist 
Prof. (Pathol) Prof. (Ophth) Asst. Prof. (Ophth) 
Univ. of California Duke Univ. Med. Center Univ. of lowa 
Los Angeles, California Durham, North Carolina lowa City, lowa 
J. Donald M. Gass Koichi Shimizu Richard W. Young 

* Prot. (Ophth) Prof. (Ophth) Prof. (Anatomy) 
Bascom Palmer Eye institute Gunma Univ. School of Med. Univ. of California 
Miami, Florida Maebashi, JAPAN Los Angeles, California 


For more information write: Director of Conferences 
iowa Memorial Union 
The University of lowa 
lowa City, lowa 52242 
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ANCE? products. 
The 880 HFC fully- 


air table has new, complet 


H 


edal control. Without using 


Our hands, you can raise, lower 
nd articulate the chair top. 


he new foot switch is in addition 
the effortiess power-position 


(osa nv un " 
PE sive a eh " 
Ger swiicnes on 


23 


880 so popular. 

One of four models of our 
new "5900" series Five Legged 
Pneumatic Stools will be just 
right for you. (45356 shown.) 

The time-tested, reliable 
7 /00-IC unit completes this trio 
of sturdy, versatile, long-lasting 
producis. 


has strained our production 
fere ‘wever your deale 
may have these products avi 
abie reasonably soon fom h 
order file. Call him today or 
write: F. & F. Koenigkramer, 9¢ 
Gee "i e, Cincinnali, 
Ohio 45246. Dept. AJ-7 





we're making .- 
ı new addition to our lineup... 





and we're 
making them 


...one lens at a time. 


Introducing the Intermedics Posterior Chamber lens... 


Lathe cut and polished from Perspex(CQ)* the Posterior Chamber lens is a handsome 
addition to our line of (ine quality intraocular lenses. We have given special 
attention to forming our loops to achieve dimensional consistency. As 

requested, small beaded tips and 0.5mm centering holes are 

provided to facilitate ease of implantation. VAM 


The result? A lens that combines the benefits of lathe- 
cutting with desirable handling characteristics and 

the good looks of professional craftmanship. 

In short, it is a lens thatis good enough be 


: i e 
an Intermedics lens. SN 


*Trademark Imperial Chemical Industries, Ltd. 


Model 019 C Posterior Chamber Lens 
(Clear Polypropylene Loops) 


-Intermedics Intraocular, Inc. 1979 
P.O. Box 617, Freeport, Texas 77541 


WATS: 1/800/231-2330 
in Texas: 1/713/233-8611 


CAUTION: Investigational Device. 
Limited by United States law to investigational use. 
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Provides visual acuity, 


maintains normal corneal physiology 


he POLYCON lens* is a rigid, oxygen- 
permeable contact lens with excellent stability. 
It i de from a copolymer containing silicon 
€ ethyl methacrylate (MMA). 


Extensive clinical data 
demonstrate distinct benefits 


418 patients completed a multiclinic study** 
ith the following results: 


No edema reported in 96.4% of patient visits 

No spectacle blur reported in 99.5% of patient visits 

No flare or halo problems reported in 99% of patient visits 
All-day comfort reported in 90% of patient visits 


For more information, call toll-free (800) 528-0366 today; 
in Arizona, call collect (602) 242-6146. 


Please see the third page of this advertisement for brief summary information. 
Data on file, Syntex Ophthalmics, Inc. 


OPHTHALMICS, INC. 





Fluorescein pattern of 9.5 mm 
POLYCON ’ (silafocon A) con 
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BRIEF SUMMARY — — — 
INDICATIONS 

The POLYCON contact lens is indicated for the correction of 
visual acuity for persons with nondiseased eyes having ame- 
tropias, including those with high degrees of corneal or refrac- 
tive astigmatism, as well as aphakia. 


CONTRAINDICATIONS 

Acute and subacute inflammations of the anterior segment of 
the eye; any eye disease which affects the cornea or conjunc- 
tiva; insufficiency of lacrimal secretion; corneal hyposthesia; 
or any systemic disease which may affect the eye or be 
exacerbated by wearing contact lenses. 


WARNINGS 

Abrasions and Infections: If the lens becomes less comfort- 
able to the wearer than when first placed on the wearer's 
cornea, a foreign body may be present. The patient should 
remove the lens immediately. if discomfort persists, an eye 
care practitioner should examine the patient as soon as possi- 
ble to determine if any corneal abrasion, ulceration, irritation or 
infection is present. 

Aphakic Patients: Aphakic patients should not be fitted dur- 
ing the postoperative period until the surgeon determines that 
the eye has healed completely. 

Lens Care Regimen: Only use Preflex" Sterile Cleaning Solu- 
tion, Normol* Sterile Solution, and Adapettes* Sterile Lubrica- 
ting Solution with the POLYCON tens. Store ONLY in Normol* 
Sterile Solution. Patients must adhere to recommended daily 
lens care regimen. FAILURE TO DO SO MAY RESULT IN 
DEVELOPMENT OF SERIOUS OCULAR INFECTIONS. 
Medicaments and Eye Drops: Wearers must not use any 
medicaments or ophthalmic solutions other than Adapettes 
solution prior to inserting the lens or while the lens is or: the eye. 
Wearing Restrictions: Remove before sleeping or in the pres- 
ence of noxious and irritating vapors. 


PRECAUTIONS 

CLEANING AND DISINFECTION 

THE POLYCON CONTACT LENS MUST BE BOTH CLEANED 
AND DISINFECTED DAILY. ONE PROCEDURE DOES NOT 
REPLACE THE OTHER. 


. To disinfect the lens, it is stored in fresh Normol solution for a 


minimum of four hours daily in the patient lens storage case. 
After removal of the lens from the storage case, it is rinsed 
thoroughly with Normol solution. Adapettes lubricating solu- 
tion is applied to the lens surfaces as a wetting agent prior to 
inserting the lens in the eye. 


ADVERSE REACTIONS 
Rainbows or halos around obiects or blurring of the vision. 
Excessive tearing, unusual eye secretions and photophobia. 


FITTING AND WEARING SCHEDULE 

Conventional methods of fitting contact lenses apply to the 
POLYCON contact lens. 

NOTE: STUDIES HAVE NOT BEEN PERFORMED TO SUP- 
PORT SAFETY OF THIS LENS FOR LONGER THAN THE 
RECOMMENDED WEARING TIME. 

A POLYCON Contact Lens Patient Care Kit must be provided 
at the dispensing visit. 

Preflex, Normol and Adapettes are trademarks of Burton, 
Parsons & Company, Inc. 


($| SYNTEX 
— dete, tat Sag eee 
SYNTEX OPHTHALMICS, INC. 
PHOENIX, ARIZONA 85015 
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Oculoplastic and 
Reconstructive Surgery 
Sponsored By The 
Post Graduate Institute of 
The New York Eye and Ear Infirmary 


OCTOBER 15-18, 1979 


under the direction of 
BYRON C. SMITH, M.D. 
and 
JOHN T. SIMONTON, M.D. 





The course will include observation of surgical 
procedures in the operating room, lectures and 
anatomical dissection. 


AMA-CME Credits, Category 1: 32 


Registration fee: 
$400.00 (Luncheons included) 


For registration 
and further information, 
please write: 


! Jane Stark, Registrar 
Post-Graduate institute 
New York Eye and Ear infirmary 
310 East Fourteenth Street 
New York, New York 10003 
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FACULTY POSITION 
AVAILABLE 


| 

| 

| The Milton S. Hershey Medical Center of The 
| Pennsylvania State University is inviting applica- 
| tions for a full-time faculty position at the Assistant 
| Professor level. The Medical Center is the School 
|; of Medicine for The Pennsylvania State University 
| and includes facilities for instruction and research, 
as well as a 350-bed teaching hospital. 


| Current faculty needs lie in the ophthalmic sub- 
|! specialty of cornea/external diseases. Candidates 
| should have one or more years of fellowship 

| training. 
' Inquiries, along with a current curriculum vitae 
and bibliography, should be sent to: 


| Thomas R. Pheasant, M.D. 

Division of Ophthalmology 

| The Milton S. Hershey Medical Center 
| 500 University Drive 

| Hershey, PA 17033 


| The Pennsylvania State University is an equal 
i 
i 


— — i — —— LM. —— AAAA a nh — — AVV At prepare STAY antera an arri t 


opportunity employer. ý 











for anterior segment surgery 


Long lasting tensile strength in vivo. Inert. it induces 
minimal tissue reaction. Monofilament smooth, it pas- 
ses easily through tissue. Its unique controlled linear M 
elongation makes PROLENE suture extremely pliable 
and provides the surgeon with a built-in "signal" for 
opumum knot security. Highly visible, PROLENE su- 
ture is available in à wide variety of specialized needles. 
including the 10-0 size swaged to the MICRO-POINT* 
GS-9 gpatula needle and the BIF-4 blunt point needle. 





w 

















PROLENE* Polypropviene Nonabsorbable Surgical Suture WITH ATRA LEASE? CONTROL RELEASE? Needle differs from L S.P only m needle attach 
INDICATIONS — PROLENE Polypropviene Suture may be used wherever a nonabsorbable surgical suture is recommended CONTRAINDIC ATIONS 
known, WARNENGS — ATRALEASE CONTROL RELEASE needle sutures should not be resterilized Dy steam autoclave ax H may affect needle puf 
PRECAUTIONS — As with other synthetic sutures. knot security requires the standard surgical technic of flat and square ties; with additional throws if i 

surgical circumstance and experience of the operator. ADVERSE REACTIONS — Transition local inflammatory reactions have. been reported. SU 
ATRALEASE CONTROL RELEASE needle sutures are available in pigmented and clear sutures. sizes 2 thru 4/0. See package insert for fuil inf 
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Corneal fluorescein photo courtesy Peter Laibson, M.D., Corneal Service, Wills Eye Hospital, Phila., Po. 


STOXIL 
IDOXURIDINE 


brand of 





Tested and proven in 14 years clinical use 
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. TheStandard 
-for Herpes Simplex 
Keratitis 


. Ointment 0.5% Solution 0.1% 





- Effective for Epithelial Lesions or 
as an Adjunct in Stromal Lesions 


- Choice of Dosage Forms for 
Patient Convenience 


* Lower Cost than ara-A* 


kased on manufacturer s suggested list prices. Check your local pharmacy for actual potient cost. 


* 


Before prescribing, see complete pre 
scribing information in SKGF literature or 
PDR. The following is a brief summary. 


Indication: Herpes Simplex Keratitis 
(Topical use only) 


Contraindications: Known or suspected 
hypersensitivity to any of the com- 
ponents. 


Precautions: If there is no response offer 
7 or 8 days, other therapy should be 
considered. Recommended frequency 
and duration of administration should 
not be exceeded (usually not longer 
than 21 days). Not effective in corned! 
inflammations if herpes simplex is not 
present. Boric acid should not be usec 
concomitantly. To insure that stability is 
maintained, the solution should not be 
mixed with other medications. Studies 
of mutogenicity and oncogenicity have 
been inconclusive. 


Administer with caution in pregnancy or 
women of childbearing potential. in 
animal studies, fetal abnormalities have 
been reported. It is not known whether 
Stoxil is secreted in humon milk, in 
general. nursing should not be under- 
taken while on drug therapy, since rnany 
drugs and their metabolites ore ex- 
creted in human milk. 


Adverse Reactions: Occasionally, irriter 
tion, pain, pruritus, inflammation, ar 
edema of the eye or lid; rarely, allergic 
reactions have been reported. Phoro- 
phobia has occurred. Occasionally, small 
punctate defects (which may be o 
manifestation of the infection), corneal 
clouding, and stippling of the cornen! 
epithelium have been observed. 
Supplied: 0.1% Ophthalmic Solution (1 
mg./mi.) in 15 ml. bottles with dropper: 
0.5% Ophthalmic Ointment(5 mq. / 
gram) in 4 gram tubes. 


Smith Kline &French Laboratories 
Philadelphia, Pa. 








SKSSF 


a SmthKhne company 
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OCUTOME®/FRAGMATOME™ WORKSHOPS 
July —December, 1979 


These workshops offer the discerning Ophthalmic Surgeon comprehensive didactic sessions and practical lab experi- 
ence in the use of the OCUTOME/FRAGMATOME System‘ For further information on a specific workshop, please 
contact the Workshop Coordinator in charge. All workshops have limited registration. 


Workshop 
Dates Locations Director Coordinator 


| jul. 26,27 Resorts International Hote! Alexander f. Brucker M.D. ` Donna We ange rt 
| Atlantic City, NJ (215) 662-86 


Aug. 10, 1 Abbott-Northwestern Hospital Donald P. LeWin, M.D. Nancy Peterson 
Minneapolis, Minn (612) 874-5212 


Rer i eed —————————————— 


Aug. 24, 25 St. Lukes Hospital L. I. Singerman, M.D. Charleen Hanford 
Cleveland, Ohio Howard Kohn, M.D. (216) 421-1213 


i Sep. 20, 21 Emory Univ. Hospital Frank Bell. M.D. Mrs. Bruni Finnerty 
Atlanta, GA PO (404) 32-0111, Ex 433 


Oct. 5/6 St. Johns Hospital Howard foondeph, M.D. Mrs. Marion Lynch 
Detroit, Mich (313) 824-4800 , Ex 208 


| Oct. 26, 27 Santa Ana Tustin Comm. Hosp. John Maggiano, M.D. Ms. Joanne Silva 
Santa Ana, CA (L.A. area) (714) 534-8373 


Dec. 7, 8 St. Joseph's Hospital Charles Vygantis, M.D. Becky Wilde 
| Chicago, IL Guy 871-8444 


Information on the Workshop schedule for 1980 can be "Manufactured by BERKELEY BIO- ENGIN EERING, 
obtained from Berkeley Bio-Engineering. 600 McCormick Street, San Leandro, CA 94577. 
Phone toll free in the U.S.A., (800) 227-0591; 
in California, (415) 568-6800. 


THE THIRD INTERNATIONAL SYMPOSIUM 
ON PLASTIC AND RECONSTRUCTIVE SURGERY 
OF THE EYE AND ADNEXA 


Co-sponsored by Manhattan Eye, Ear and Throat Hospital, 
in affiliation with Cornell University Medical College, 
and the Institute of Reconstructive Plastic Surgery, 
New York University Medical Center. 


The Waldorf-Astoria Wednesday-Saturday 
New York, N.Y. June 18-21, 1980 


Faculty: Drs. Lee Allen, Sherrell Aston, Thomas Baker, Henry Baylis, Crowell Beard, Robin Beare, 
Allison Berlin, Jr., Irving Berlin, Charles Beyer, Koo Boo-Chai, Stuart Brown, Alston Callahan, Jr., 
Salvador Castanares, Leo Clodius, Jackson Coleman, Bruce Connell, John Converse, Robert Dryden, 
Robert Flowers, David Furnas, Nicholas Georgiade, Arthur Gladstein, Cary Guy, Dwight Hanna, 
Sanford Hecht, Sadek Hilal, Michael Hogan, Albert Hornblass, Michael Jabaley, lan Jackson, 
Frederick Jakobiec, David Kamins, Duane Larson, Charles Leone, Jack Lisman, Clyde Litton, Joseph 
McCarthy, Brandon Macomber, Murray Meltzer, Denis Mortandon, John Mustarde, Fernando Ortiz- 
Monasterio, Guy Potter, Allen Putterman, Merrill Reeh, Thomas Rees, Perry Robins, Gerald Shannon, 
Bernd Silver, John Simonton, Byron Smith, David Soll, Orkan Stasior, Michael Stricker, Richard 
Tenzel, Paul Tessier, Stephen Trokel, Edmund Veirs, Lars Vistnes, Abraham Werb, Donald Wood 
Smith, John Wright, Setrak Zaccharinan, Joseph Zbylski, Judah Zizmor. 


For further information, write: 
Third International Symposium 
Manhattan Eye, Ear and Throat Hospital 
210 East 64th Street, New York, N.Y. 10021 





COHERENT 


SYSTEM 900 ARGON LASER PHOTOCOAGULATOR 


More ophthalmologists 
round the world have c 
sen Coherent's argon la 
photocoagulator than a 
other. That’s because 
years of clinical expe 
ence and research ha 
shown Coherent wha 
important in a photos 
agulator. 
Most of your colleag 
agree: ophthalmic s 
geons say the System 90 
unique and exclusive f 
tures add a new dimens 
to ocular surgery. 
They say the safety, d 
ability, and reliability b 
into each instrument me 
MOST the System 900 their p 
WIDELY SED tocoagulator of choice. 
But whatever the reas 
PHOTOCOAGULATOR ‘choosing, 2 photos 
agulator, one fact remai 
INTHE WORLD Coherent System 900 
i gon laser photocoagula 
| — outsells all other pho 
/ | coagulators 3 to 1. 
Look to Coherent 
you look for a photoco 
ulator—its become 
best seller because mo 
ophthalmologists think 
the best. 
For further informati 
write Coherent, Med 
Division, 3210 Porter Dri 
Palo Alto, California 94 
or call toll-free: 800/ 
1914. in California, Ha 
and Alaska, call colle 
415/493-2111. 


Q COHERE 


Applying advanced 
technology to medicine 





If you trace it to one of these common problems... 
: Acute bacterial 

conjunctivitis ` 
Marked by itching 
or burning, hyper- 
emia, lid edema and 
lacrimation or puru- 
lent discharge. 
Second only to re- 
fractive errors in 
frequency among 
ocular complaints. 


Bacterial 

corneal ulcer* 

Pain, photophobia, 
lacrimation and 
blepharospasm are 
usual presenting 
symptoms. Prompt in- 
stitution of therapy is 
vital to avoid possi- 
ble visual difficulty. 


“When due to susceptible microorganisms 


Gantrisin " sulfisoxazole diolamine/Roche Indications: Conjunctivitis. corneal ulcer. other superficial 
Ophthalmic Solution, Ophthalmic Ointment ocular infections due to susceptible microorganisms; as ad- 
Before prescribing, please consult complete product junct in systemic sulfonamide therapy of trachoma 
information, a summary of which follows: Contraindications: Hypersensitivity 
Precautions: Incompatible with silver preparations. inac- 
tivated by para-aminobenzoic acid in purulent exudates: may 
increase growth of nonsusceptible organisms. including 
fungi. Ointment may retard corneal healing. Discontinue use 





Dosage and Administration: Solution 2-3 drops in eye 3 
or more times daily Take care not to contaminate dropper 
Ointment: small amount in lower conjunctival sac 1-3 times 
daily and at bedtime 


How Supplied: 


watch it respond to 


Effective treatment for conjunctivitis, 
corneal ulcer and other infections due to 
susceptible microorganisms, such as 
Staphylococcus aureus 


Ophthalmic Solution—a sterile, isotonic 
preparation containing 4% (40 mg/ml) sul- 
fisoxazole diolamine—generally avoids sig- 
nificant stinging or burning 

Ophthalmic Ointment—also containing 
4% sulfisoxazole diolamine—provides more 
sustained contact with the ocular infection 
and is particularly appropriate for night- 
time therapy 

A Brief Summary of the product infor- 
mation, below, provides precautions and 
contraindications 


Main photo taken with the Carl Zeiss photo slit lamp 








© Albalon A 


(naphazoline HCI 0.05%, 
** phosphate 0.5%) 


Controls 
Blossoming 
Allergic 

Conjunctivitis’ 


It’s the one thing she doesn’t want to blosso 
in her greenhouse. You can help stifle allergic 
conjunctivitis with Albalon-A. 











Relieves itching as it whitens eyes 


The widely accepted decongestant in Albalo 
(naphazoline HCl) plus the antihistamine, anta 
oline phosphate, combine in Albalon-A to calm 
the itch that often accompanies allergic conjun 
tivitis and at the same time, decongest and 
whiten engorged ocular tissues. 


Soothes irritation with Liquifilm® 

Further, Albalon-A is the only decongestant- 
antihistamine combination in the soothing 
artificial tear vehicle Liquifilm® (polyvinyl alc 
hol 1.4%). Less irritation. More comfort. Many 
more bouquets. 


Try Albalon-A 


Your next patients with blossoming allergic 
conjunctivitis will thank you. 





Albalon-A™ Liquifilm* CONTRAINDICATIONS: Hypersensitivit: 
sterile ophthalmic solution one or more of the components of this pre 

ration. WARNING: Do n& use in prese 
CONTAINS: of narrow-angle glaucoma. PRECAUTIO 
naphazoline HCI 0.05%, antazoline phosphate This preparation should be used only with c 
0.5%, with Liquifilm (polyvinyl alcohol) 1.4%. tion in the presence of hypertension, carc 


irregularities or hyperglycemia (diabet 


ADVERSE REACTIONS: The following adv 
*INDICATIONS: Based on a review of a : : : 


reactions may occur: pupillary dilation, incre 


related combination of drugs by the in intraocular pressure, systemic effects du: 
National Academy of Sciences— National absorption (i.e., hypertengion, cardiac irre 
Research Council and/or other informa- larities, hyperglycemia) 

tion, FDA has classified the indications i ! 

as follows: 


"Possibly" effective: For relief of ocular 

irritation and/or congestion or for the 

treatment of allergic, inflammatory, or 

infectious ocular conditions. Final clas- 

sification of the less-than-effective indica- || 

tion requires further investigation. — sardine rae Inc. " 
rvine. California 9271: 

^ 














AMERICAN JOURNAL OF OPHTHALMOLOGY 


VOLUME 88 


— ae ni 


NUMBER I 


JULY, 1979 


LONG-TERM COURSE OF CHLOROQUINE RETINOPATHY AFTER 
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Los Angeles, California 


Since the initial report of chloroquine 
retinopathy by Hobbs, Sorsby, and Freed- 
man! in 1959, numerous descriptions 
of this condition have been publish- 
ed. Usually the earliest fundus abnormal- 
ity in patients with chloroquine retino- 
pathy has been pigmentary mottling of 
the macula that may be so subtle as to go 
undetected with or without the aid of 
fundus photographs.? There may be pro- 
gression to the typical bull's eve configu- 
ration, or variation in the pigmentary ab- 
normality. Visual fields may be normal or 
there may be paracentral or pericentral 
scotomata.? Additionally, peripheral con- 
striction of the visual fields as well as 
impairment of central visual acuity may 
be present Occasionally, peripheral 
pigmentary degeneration similar to that 
seen in retinitis pigmentosa has been 
observed. $ 

Retinal changes secondary to chloro- 
quine were initially thought to be irre- 
versible.^5 Later, some investigators re- 
ported that the changes were progressive, 
even after cessation of drug therapy.*?? 


d 


d 


Brinkley and Ryan) and Medicine (Dr. Dubois), 
University of Southern California, School of Medi- 
cine, and the Estelle Doheny Eve Foundation, Los 
Angles, California. 

Reprint requests to Stephen J. Rvan, M.D., Estelle 
Doheny Eye Foundation, 1355 San Pablo St., Los 
Angeles, CA 90033. 


However, as more emphasis was placed 
on early detection, it was suggested that 
this retinopathy might be reversible in its 
early stages.?:6:10.11 

All of these early reports were based on 
relatively brief follow-up studies. In 
1968, Carr and co-workers!? reviewed a 
series of 51 patients being treated with 
vascular diseases, most with systemic 
lupus erythematosus. Ten of their pa- 
tients who had been treated with chloro- 
quine or chloroquine and hydroxychloro- 
quine had been followed up for five vears 
after their antimalarial therapy had been 
discontinued. Most of their patients with 
macular changes consistent with chloro- 
quine retinopathy remained stable after 
the antimalarial therapy was discontin- 
ued. A few patients in the early stages of 
retinopathy returned to normal and a few 
patients showed progressive maculo- 
pathy. To date, their report represents the 
longest follow-up of chloroquine retinop- 
athy patients after cessation of therapy. 

We describe seven patients with chlo- 
roquine retinopathy who were followed 
up for ten years or more after cessation of 
therapy with chloroquine, hydroxychlor- 
oquine sulfate, or both. Observations 
were made on an additional five patients 
followed up from two to eight vears after 
cessation of such therapy. 
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CHLOROQUINE RETINOPATHY 3 
Fundus photographs and , fluorescein 


MATERIAL AND METHODS 


Twelve patients who had been treated 
by us were selected for follow-up oph- 
thalmologie examination. All 12 patients 
had been treated with chloroquine, hv- 
droxychloroquine, or both (but not given 
concurrently) for systemic lupus ervthe- 
matosus. The duration of therapy ranged 
HO one to oe. years. All i patients 
o e by an — NO 
measured visual acuity, performed visual 
field studies, and recorded the ophthal- 
moscopic appearance. Fundus photo- 
graphs were taken. The 12 patients had 
chloroquine retinopathv determined by 
these criteria and their chloroquine or 
hydroxychloroquine therapy was prompt- 
ly — ntinued. 

— adaa i4 — — 
slit-lamp examination, applanation to- 
nometry, dilated ophthalmoscopic exami- 
nation with the direct and indirect oph- 
thalmoscopes, and slit-lamp examination 
with a fundus lens. Central visual fields 
were evaluated with a tangent screen at 
one meter with a l-mm white and a 3-mm 
red test object. Color testing was done 


angiograms were obtained. 4 

Data regarding dosage and duration of 
therapy with chloroquine and hydroxy- 
chloroquine were obtained from the 


patients’ records. All 12 patients were 
females; eight were black, three were 


white, and one was Oriental. The age of 
the patients at the time of the most recent 
examination ranged from 32 to 65 vears 


(Table 1). 


RESULTS 


The patients were divided into two 
groups: Group 1 includes the seven pa- 
tients followed up for ten years or more 
after cessation of drug therapy, and 
Group 2 includes the five additional pa- 
tients whose follow-up periods ranged 
from two to eight vears. The patients' age, 
race, weight, and drug data (type of drug, 
average daily dose, total months on the 
drug, and total dose) are shown in 
Table 1 

Visual acuities of the patients at the 
time chloroquine or hydroxychloroquine 
therapy, or both, were discontinued, as 
well as ten years later, are shown in 
Table 2. Visual acuities did not change 





using the Hardy-Rand-Rittler plates. significantly over the ten years after dis- 
TABLE 2 
VISUAL ACUITY 
Case — ——— TERR RENE 1 td ee See 
No Right Eve Left Eve Right Eve eft Eve 
Group | 
i 6/6-1 (20/20-1) 6/7.5-1 (20/25-1) 6/7.5 (90/25) 6/7.5--3 (20/25 43) 
2 6/12. 2 (í o 6/12-1 (20/40- 1) 6/18 (20/60) 6/1541 (20/50. x a) 
3 6/7 5 (20/25 6/7 5 (20/25) 6/9+3 (20/30 3) 6/6 (20/20) 
4 6/992 (20/30 «2 2j 6/7 5-4 (20/25-4) 6/9 (20/30) 6f 9 (20/30) 
2 6/7.5-2 (20/25-2) 6/7.5-1 (20/25-1) 6/9 (20/30) //9-- 1 (20/30 4 0) 
6 6/7.5-1 (30/25-1) 6/7.5-9 {120/25-23 6/7.5 (20/25) 6/7 5-1 (20/954 D 
T 6/9 (20/30) 6/9 (20/30) 6/60 (20/200) 6/30-1 (20/100-1) 
Group 2 
8 6/4.5-2 (20/15-2) 6/6-2 (20/20-2) 6/6 (20/20) 6/6 (20/20) 
9a 5/7. 3€ om 6/7.5 (20/25) 6/7.5 (20/25) 6/9 20/303 
10 6/1.5 5 (20/25) 6/6-2 (20/20-2) 6/9-2 (20/30-2) 6/7.5 (20/25) 
ii 6/6 (20/90) 1.5/60 (5/200)* 6/6 (20/20) 6/120 (20/400)* 
12 6/6-4 (20/20-4) 6/7.5-2 (20/95-3) 6/6 (20/20) 6/6 (20/90) 


spree atau tune YURI BANANA A ARR IARAA td AAFP DROP 


*Amblvopic eve from childhood. 
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continuing the antimalarials. There were 
two notable exceptions. One patient 
(Case 2) had the typical bull's eye in each 
macula at the time hydroxychloroquine 
therapy was discontinued and did show a 
moderate loss of central visual acuity. 
This was also accompanied by the devel- 
opment of posterior subcapsular cataracts 
and a more apparent central pigmentary 
dvstrophy in the macula. One patient 
(Case 7) had only mild pigmentary mot- 
ting in the macula of each eye at 
the time chloroquine and hydroxychloro- 
quine therapy were discontinued. This 
patient developed a condition similar to 
central areolar choroidal dvstrophy with 
marked loss of the retinal pigment epithe- 
lium and an attendant marked reduction 
in central visual acuity. 

The central visual fields, as measured 
with the tangent screen, remained essen- 


. . 3 Ho >, . : t LT at B PX. m — 
tially unchanged in most patients as well. Three patients (Cases 2, 7, and 
TABLE 3 
VISUAL FIELDS 
Case White Test Object uo os NOD Test Object ete 

No 1966 1976 1966 1976 
Group | 
l Normal Normal Normal Normal 
2 Markedly 2 degree central fields Markedly 2 degree central fields with 
constricted with peripheral islands constricted peripheral islands 
of vision of vision 
3 Normal Slightly constricted Slightly Moderately constricted 
constricted 
4 Normal Slightly constricted Markedly Markedly constricted 
constricted 
5 Normal Normal Moderately Moderately constricted 
constricted 
6 Normal Normal Moderately Moderately constricted with 
constricted pericentral scotoma, right eve 
rà Moderately Moderately constricted Moderately Moderately constricted with 
constricted with pericentral constricted pericentral scotoma, left eve 
scotoma, left eve 
E e. 
Group 2 
8 Normal Normal Normal Moderately constricted 
9 Normal Normal Moderately Moderately constricted 
constricted 
10 Moderately Moderately constricted Moderately Moderately constricted 
constricted constricted . 
H Normal Normal Normal Normal 
12 Normal Normal Normal Normal 
* 
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(Table 3). Four patients (Cases 1, 8, 11, 
and 12) had normal tangent screen visual 
fields with both white and red test objects 
when their chloroquine or hydroxy- 
chloroquine, or both, were discontin- 
ued. Ten vears later, three of these pa- 
tients showed no changes in their visual 
fields. The remaining patient (Case 8) 
showed peripheral constriction with a red 
test object onlv. Five patients (Cases 3, 4, 
5, 6, and 9) had normal tangent screens 
with a white test object at the time their 
chloroquine or hydroxychloroquine, or 
both, were discontinued, but had periph- 
eral constriction with a red test object. 
The visual fields of three of these patients 
remained unchanged after ten years, but 


there was further peripheral constriction 
with the red test object and slight periph- 
eral constriction with the white test object 


* 
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10) showed constriction of their tangent 
screen visual fields to both white and red 
test objects at the time their chloroquine 
or hvdroxychloroquine, or both, were dis- 
continued. All three of these patients 
showed similar visual fields ten vears 
later. 

Only two patients had pericentral sco- 
tomas. One patient (Case 6) was in the 
group that had a normal visual field to a 
white test object and peripheral constric- 
tion to a red test object at the time of 


chloroquine therapy. Although the vis- 
ual field remained unchanged to a white 
test object, a pericentral scotoma to red 
appeared superiorly in the right eye. An- 
other patient (Case 7) developed a superi- 
or arcuate scotoma in the left eye that was 
not contiguous with the blind spot. 

The ophthalmoscopic appearance re- 
mained essentially unchanged in six of 
the patients and showed only minimal 
changes in an additional four patients 
(Table 4). Of the four patients with mini- 


CHLOROQUINE RETINOPATHY 


(Cases 8, 11, and 12) showed a return to 
normal from a mild pigment mottling 


chloroquine retinopathy was made. One 
patient (Case 10) showed a slight increase 
follow-up period. 

Two patients (Cases 2 and 7) showed 
significant changes in the ophthalmo- 
scopic appearance. One patient (Case 2), 
whose findings at the time hydroxy- 
chloroquine therapy was discontinued 
have been reported elsewhere,!? devel- 
retinitis pigmentosa. Although her visual 
fields were markedly constricted at the 
time hvdroxvchloroquine therapy was 
discontinued, she developed even further 
constriction. She was left with only 2 
degree central visual fields with a few 
peripheral islands of vision in each eve. 
Figure 1 shows the current appearance of 
the right macula of this patient. The pho- 
tographs taken at the time hydroxychloro- 
quine therapy was discontinued have 


mal changes in the macula, three been published elsewhere." The con- 
TABLE 4 
MACULAR FINDINGS 
Case 
No. 1966 1976 Figure 
Group | 
l Mild pigment mottling Mild pigment mottling; few fine 
drusen 
2 Advanced bull’s eye Pigmentary dystrophy resembling i 
retinitis pigmentosa 
3 Moderate pigment mottling Moderate pigment mottling 
4 Advanced bull’s eve with Advanced bull's eye with pseudo- 5 
pseudoretinitis pigmentosa retinitis pigmentosa 
5 Early bull's eve Early bulls eve 3 
6 Advanced bull's eve Advanced bull's eye 4 
7 Moderate pigment mottling Central areolar choroidal dystrophy 2 


Group 2 


8 Mild pigment mottling 
9 Normal 
10 Mild pigment mottling 
r 
11 Mild pigment mottling 
12 Mild pigment mottling 


Normal 
Normal 
bull's eye 
Normal 
Normal 


——— EI 
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Fig. 1 (Brinkley, Dubois, and Ryan). Case 2. Right 
eve showing pigmentary dystrophic changes at the 
macula (1976). 


stricted visual fields in Case 7 remained 
essentially unchanged, although the pa- 
tient did develop the pericentral scotoma 
(Fig. 2). 

Because visual acuity, ophthalmoscop- 
ic findings, and visual field studies were 
the only factors studied during the period 
when the patients were receiving chloro- 
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quine or hydroxvchloroquine therapy, or 
both, only these findings were reported. 
Fluorescein angiography did confirm the 
pigment epithelial abnormalities evident 
ophthalmoscopically. Results of color 
testing was normal in those patients with 
normal visual fields and minimal macular 
changes, and abnormal in those patients 
with abnormal central visual fields or 
more pronounced macular changes, or 


both. 


DISCUSSION 


The results of this study support the 
concept that most patients with chloro- 
quine retinopathy remain reasonably sta- 
ble after the medication is discontinued. 
However, some patients with early reti- 
nopathy may show reversal of the condi- 
tion, whereas other patients with moder- 
atelv advanced retinopathy may progress 
even further. Although the two patients 
with major changes in visual acuity and 
ophthalmoscopic appearance were from 
the group followed up for ten years or 
more, the other five patients in this group 
showed no detectable change. Figure 3 
shows the right eye of a patient (Case 5) 





Fig. 2 (Brinkley, Dubois, and Ryan). Case 7. Left, Left eve showing moderate pigment mottling in the 
macula (1964). Right, Same eye showing situation indistinguishable from central areolar chroidal dystrophy 


(1976). 
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Fig. 3 (Brinkley, Dubois, and Ryan). Case 5. Left, Right eve showing pigmentary disturbance at the macula 
with early bull's eve formation (1966). Right, Same eye showing no significant change (1976). 


with an early bull's eve at the time thera- 
py was discontinued and ten years later. 
No significant change has occurred. 
Figure 4 shows the right eve of a patient 
(Case 6) with a moderately advanced 
bulls eve that has not changed signifi- 
cantlv over ten years. Figure 5 shows the 
right eve of a patient (Case 4) with a 
tvpical bull's eve and with peripheral 
pigmentary dystrophy, neither of which 
have changed significantly in the ten-year 
follow-up. 

Although the one patient with signifi- 
cant progression of retinopathy (Case 2) 
did have severe retinopathy at the time 
medication was discontinued, patients in 
all stages of chloroquine retinopathy re- 
mained stable after therapy was discon- 
tinued, allowing for differences in expo- 
sure and photographic technique over the 
ten-vear period. The severity of the reti- 
nepathy at the time therapy was discon- 
tinued does seem to be a significant factor 
in regression of the retinopathy. All three 
patients (Cases 8, 11, and 12) who showed 
regression of their macular findings 
hall minimal mottling of the macular 
pigment at the time the diagnosis of chlo- 
roquine retinopathy was made. 


As mentioned previously, occasionally 
patients with chloroquine retinopathy de- 
velop pigmentary dystrophy resembling 
were seen in this series, one of whom 
showed significant progression of the ret- 
inopathy during the ten-vear follow-up 
period. Even this patient (Case 2), how- 
ever, had another cause (cataracts) for her 
reduction in central visual acuity. Thus, 
although one patient (Case 2) in the series 
did show progression of the chloroquine 
retinopathy, no patient showed a reduc- 
tion in central visual acuity attributable 
solely to a progression of this disease. 

For purposes of this study, quinacrine 
(Atabrine) was considered to be nontoxic 
to the retina. Ten of these patients re- 
ceived quinacrine therapy at some time 
after their chloroquine or hydroxy- 
chloroquine, or both, were discontinued. 
However, no patient received more than 
100 mg of quinacrine per day. In this 
dose, this medication is considered to be 
nontoxic to the retina, although ocular 


toxicity from this drug has been reported .!° 


dence that quinacrine is nontoxic to the 
retina because ten of these patients re- 
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ceived 100 mg per day for periods ranging 
from five to 66 months after chloroquine 
or hydroxychloroquine, or both, were dis- 
continued, and yet, the retinopathy re- 
mained essentially stable or improved in 
most patients. 

Patients with early macular changes 
and visual field defects to red test objects 
often shọw a return of these visual field 
to normal.'4 The incidence of persistent 
visual field defects to red test objects in 
patients with minimal macular changes 
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Fig. 4 (Brinkley, Dubois, and Ryan). Case 6. Top 
left, Right eve showing a moderately advanced bull's 
eye in the macula (1966). Top right, Same eye 
showing no significant change (1971). Bottom left, 
Same eye again showing no significant change 


(1976). 


was reported to be 3.5%. None of our 
patients with early reversible macular 
changes at the time therapy was discon- 
tinued had abnormal visual fields to red 
test objects. However, one patient did 
develop these even after the macula re- 
turned to normal (Case 8). 

Bernstein!? reported that the relation- 
ship between daily dose, total dose, and 
duration of therapy was important. A- 
though most patients developed retinopa- 
thy while receiving an average dose of 











9 








Fig. 5 (Brinkley, Dubois, and Ryan). ( 
left, Right macula showing advanced bull's eve in 
the macula (1965). Top right, Same eve showing : 
significant change (1972). Middle left, Same eve 
again showing no significant change (1976). Middi 
right, Area of pigmentary dystrophy nasal to the 
in the right eve (1965). Bottom left, Same eve, 
centered on the disk (1976). In the area nasal to the 
disk, there has been no significant change in the 
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pigmentary dystrophy from that shown in Figure 5, 
middle right. 
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500 mg daily, in seven instances 250 mg 
daily was retinotoxic, but the incidence 
was lower. Mackenzie and Scherbel!$^!5 
advised a maximum dose of 0.91 mg/kg of 
body weight per day of chloroquine phos- 
phate and 1.59 mg/kg of body weight per 
day of hydroxychloroquine. Their data 
showed that ocular toxicity was related to 
exceeding the daily maximum allowable 
dose rather than total dose or duration of 
therapy.!^!? No retinotoxicity was ob- 
served in 65 rheumatoid arthritic patients 
treated for years with chloroquine in kilo- 
gram quantities. 

In our series, the average dose for 
adults was approximately 500 mg daily of 
chloroquine and 800 mg daily of hy- 
droxychloroquine. This is exactly twice 
our currently recommended dosage for 
patients weighing over 45.36 kg. Our 
overall incidence of maculopathy was 
10% (22 of 222 patients). In those patients 
who received a significantly higher than 
average dose of either medication, the 
incidence did not appear to change. Elev- 
en percent (7 of 65) of patients who re- 
ceived 1.82 mg/kg of body weight of 
chloroquine per day developed macul- 
opathy and 10% (nine of 94) who received 
3.18 to 3.64 mg/kg of body weight of 
hvdroxychloroquine per day did so. How- 
ever, the patient (Case 2) who received 
the highest dosage (6.64 mg/kg of body 
weight per day of hydroxychloroquine for 
one year) did develop the most severe 
retinopathy. Ten patients were not availa- 
ble for this follow-up study: five had 
died; three had moved to other localities; 
and two were still receiving low dose 
hydroxychloroquine therapy. 


SUMMARY 


Seven patients with chloroquine reti- 
nopathy were examined ten years after 
their therapy with chloroquine or hy- 
droxychloroquine, or both, had been dis- 
continued and an additional five patients 
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with chloroquine retinopathy were simi-' 
larly examined from two to eight years 
after their therapy had been discontinued. 
Visual acuity, visual fields, and ophthal- 
moscopic examinations were compared to 
those performed at the time therapy was 
discontinued. These long-term observa- 
tions confirmed the previously published 
observations based on short-term studies 
that chloroquine retinopathy tends to re- 
main stable after therapy is discontinued, 
although a few patients in the early stages 
of retinopathy may show regression and 
occasionally a patient with a more ad- 
vanced stage of the disease may show 
progression. 


—— — — 
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ARGON LASER TREATMENT IN COMPLICATIONS 
. OF ANGIOID STREAKS 


AUGUST F. DEUTMAN M.D., AND BALINT Kovacs, M.D. 
Nijmegen, The Netherlands 


The clinical features of angioid streaks 
have become distinctive and well known 
since they were first described and illus- 
trated by Doyne.! Scholz? reviewed 188 
typical cases from published reports in ad- 
dition tohisownobservations. Morerecent 
reports have focussed on the treatment 
of complications of angioid streaks.3-!2 
Only one report of a case successfully 
treated with argon laser has been pub- 
lished.? Most investigators are disap- 
pointed because either the neovascular 
membrane cannot be treated completely 
because of central localization,4~® or sub- 
sequent neovascularization seems to be 
stimulated.7?8 

Angioid streaks have been diagnosed in 
at least 26 patients examined here during 
the past four years. Of these 26 patients, 
five were selected for argon laser treat- 
ment. Four patients had a complicating 
disciform macula lesion and the fifth pa- 
tient additionally had preretinal neovas- 
cularization as a consequence of central 
retinal vein occlusion. After laser treat- 
ment all patients were examined at regu- 
lar intervals; fundus photographs and flu- 
orescein angiograms were obtained at 
each examination. We followed up some 
of our patients for more than two or three 
years. To the best of our knowledge the 
longest angiographic follow-up after laser 
treatment was only ten months.3 

We describe five patients who under- 
went argon laser treatment fgr angioid 
streaks complicated by subretinal neo- 
vascularization. 
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CASE REPORTS 


Case l—A 38-year-old man was referred to us 
because of a possible subretinal neovascular growth 
just above the macula in the right eve. Visual acuity 
in each eye with -1.75 sph was 6/6 (20/20). Three 
weeks later the patient complained of blurred vision 
in the right eye. Visual acuity in the right eye 
decreased to 6/9 (20/30), whereas in the left it 
remained unchanged. On ophthalmoscopic exami- 
nation a characteristic distribution of angioid 
streaks in each eye was observed. A typical subret- 
inal neovascular membrane was detected by fluores- 
cein angiography just above the right macula, which 
was causing retinal edema. In the left eye there was 
a diffusely mottled retinal pigment epithelium with 
finely granular deposits of calcified colloid bodies. 
Fluorescein angiography confirmed these observa- 
tions (Figs. 1 and 2). 

Argon laser treatment of the right lesion was 
performed with 300 mW energy, 200 p spot size, and 
0.2 seconds duration. The control fluorescein angio- 
gram eight months later showed decreased leakage 
at the site of laser treatment. Ten months later visual 
acuity was 6/15 (20/50) in the right eye. The patient 
was lost to follow-up and we could not reexamine 
him for more than 2 '/2 years. On recent examination 
visual acuity was counting fingers at one meter in the 
right eye and 6/30 (20/100) in the left eve. A large 
chorioretinal scar had developed in the right macu- 
lar area (Fig. 3) causing loss of vision, and a newly 
formed subretinal membrane reaching the left fovea 





Fig. 1 (Deutman and Kovács). Case 1. Right eve, 
fluorescein angiogram, late venous phase, pe- 
formed before argon laser coagulation. Angioid 
streaks radiating from the disk and evidence of 
DUM neovascular membrane above the fovea is 
noted. 
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Fig. 2 (Deutman and Kovacs). Case 1. Left eye, 
fluorescein angiogram, late venous phase, per- 
formed at same time as in Figure l. Angioid streaks 
and retinal pigment-epithelial defects without leak- 
age of fuorescein. 


cause of the central position of this lesion, laser 
treatment was not done in the left eve. 

Case 2—A 38-year-old woman was seen because of 
visual loss in the left eye and gradually decreased 
vision in the right eve. Visual acuity was R.E.: 6/7.5 
(20/25) without correction and L.E.: light percep- 
tion. 

On ophthalmoscopic examination the right eye 
showed, except for typical angioid streaks, a large 
disciform reaction superotemporally to the fovea 
centralis and two discrete areas of subretinal neo- 
vascularization superonasal and inferonasal to the 
fovea. Fluorescein angiography confirmed these 
findings showing localized hyperfluorescence that 
increased in size and intensity (Fig. 5). The lett 
fundus showed a widespread chorioretinal fibrovas- 
cular scar formation at the central region. 


Fig. 4 (Deutman and Kovács). Case 1. Left eve, 


Hufrescein angiogram, late venous phase, per- 
formed at same time as in Figure 3, revealing 
subretinal neovascular membrane just nasal to the 


fovea. 
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Fig. 3 (Deutman and Kovács). Case 1. Right eve, 
fluorescein angiogram, late venous phase, per- 
formed 2!/» years after Figure 1, showing a large 
fibrovascular lesion at the macular region. 


When visual acuity in the right eve dropped to 
6/15 (20/50), argon laser treatment was directly 
applied to the lesions in the right eve. The largest 
focus of subretinal neovascularization, two months 
after the first laser treatment, showed an arcuate 
subretinal hemorrhage that gradually resolved when 
the treatment was completed. The control fluoresce- 
in angiogram two vears later (two months after the 
last treatment) showed the complete disappearance 
of the subretinal neovascular lesions (Fig. 6). Visual 
acuity remained stable. 





Fig. 5 (Deutman and Kovács). Case 2. Right eve, 
Huorescein angiogram, late venous phase, per- 
formed before the first treatment. A large subretinal 


seen superotemporal to the fovea, Two other areas of 
subretinal neovascularization are not clearly seen on 
this photograph. 
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Fig. 6 (Deutman and Kovacs). Case 2. Right eve, fluorescein angiogram, arteriovenous (left) and late 
venous (right) phase, performed 27 months after the first photocoagulation of lesions. No leakage, subretinal 
neovascularization, or hemorrhage is seen and the disciform lesion next to the fovea is flat. 


Case 3—A 32-year-old man was referred to us for 
laser treatment because of a complicating subretinal 
lesion near the fovea in the right eve, his only useful 
eye. Visual acuity in the right eve with -0.5 sph was 
6/24 (20/80) and 6/120 (20/400) in the left eve. On 
ophthalmoscopic examination the right eve showed 
a subretinal neovascular lesion adjacent to the fovea 
centralis and a typical appearance of angioid streaks 





Fig. 7 (Deutman and Kovacs). Case 3. Right eve, 
fluorescein angiogram, late venous phase, per- 
formed before treatment, showing neovascular sub- 
retinal lesion under the macula and hemorrhagic- 
exudative reaction in the macula. 


(Fig. 7). Retinal and subretinal edema accompanied 
by a subretinal arcuate hemorrhage involving the 
fovea was noted. The left macula was completely 
destroved by fibrous scar formation. Fluorescein 
angiography showed a subpigment epithelial neo- 
vascular membrane adjacent to the fovea of the right 
eye. Argon laser coagulation completely occluded 
the pathologie vessels (Fig. 8), whereas the retinal 
capillary network remained completely intact at the 
coagulated area. During a five-month follow-up per- 
iod visual acuity remained unchanged. Ophthal- 
moscopic examination and fluorescein angiography 
revealed no neovascular membrane or exudative 


process. 
Case 4—A 46-year-old woman was referred to us 





Fig. 8 (Deutman and Kovacs). Case 3. Right eve, 
fluorescein angiogram, late venous phase, Ber- 
formed five months after treatment. The treated 
neovascular membrane seems to be obliterated and 
the exudative reaction disappeared. 
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Fig. 9 (Deutman and Kovacs). Case 4. Fluorescein angiogram, arteriovenous (left) and late venous (right 
phase, performed before treatment. Large neovascular lesion beneath the superotemporal vessels and 


exudative reaction in the macula. 


for laser treatment, Visual acuity was R.E. 6/9 
(20/30) with a 1.0 sph and L.E.: 6/60 (20/200). On 
ophthalmoscopic examination the right eye showed 
a large, slightly prominent disciform process lving 
under the superotemporal vessels extending to the 
disk (Fig. 9). The fovea was affected moderately by 
intraretinal edema and the initial vision had de- 
creased. The left fundus revealed atrophy and fi- 
brous tissue formation involving the central area. In 
a two-month period, two argon laser treatments were 
applied by using the previously described tech- 
nique, Despite the heavy treatment a recurrence was 
observed at the margin of the coagulated area and 
therefore. further coagulation was done. The last 
check-up examination ten months after the third 
treatment failed ta show any recurrence and the 
disciform lesion had disappeared (Fig. 10). Visual 
acuity in the right eve improved to 6/7.5 (20/25) and 
the central edema disappeared. 

Case 5—A 32-year-old man with pseudoxanthoma 
elasticum, was referred to us for laser coagulation 
treatment. On initial examination visual acuity was 
R.E. 6/120 (20/400) and L-E. 6/7.5 (20/25). On 
ophthalmoscopic examination the right eve revealed 
several angioid streaks. The disk was normal; puck- 
ering around the disk and a localized tractional 
detachment of the retina superotemporally to the 
disk were noted, Pronounced vasculopathy in the 
form of sheathed, extremely narrowed and partially 
occluded vessels as the result of a central venous 
occlusion was noted. Several large areas of prereti- 
nal sea-fan neovascularization were observed super- 
otemporally and at the midperiphery of the temporal 
ratina. No hemorrhages were observed. Fluorescein 
angiography revealed a large subretinal neovascular 
membrane with retinochoroidal anastomoses super- 
otemporally to the disk. The retinal capillaries 


showed a widespread dilatation and micreanen- 
rysms at many sites as well as cystoid macular edema. 
The temporal preretinal neovascularization and the 
dilated retinal capillaries showed an intensive dve 
laser treatments were applied to destroy this exten- 
sive neovascularization completely. During the con- 
trol examination fluorescein angiography revealed a 





Fig. 10 (Deutman and Kovács). Case 4, Fluoresce- 
in angiogram, late venous phase, performed ten 
months after treatment. The neovascular membrane 
is completely destroyed and the exudative macular 
reaction has disappeared. 
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complete destruction of the subretinal neovascular 
membrane and a disappearance of the preretinal 
neW vessels (Fig. 11). However, the cystoid macular 
edema did not disappear. Visual acuity slightly 
improved to 6/45 (20/150). In the left eve the annular 
and radial angioid streaks did not involve the fovea 
and during a 22-month follow-up period visual 
acuity in the left eye remained normal. An extensive 
general and hematologic examination failed to re- 
veal the cause of the central vein occlusion. 


DISCUSSION 


Breaks in Bruch's membrane are a 
prominent feature of angioid streaks; but 
the clinical appearance of the streaks is 
caused by atrophy of the structure at the 
margins of the breaks, rather than to the 
breaks themselves.4 Fibrovascular tissue 
growing through Bruch's membrane can 
be shown histoJogically.*? The most im- 
portant complications of angioid streaks 
are hemorrhage and disciform macular 
degeneratión. The evolution of disciform 
macular degeneration can be observed by 
fluorescein angiography, and the initially 
avascular lesions often contain new ves- 
sels after a varying follow-up period. 





Fig. 11 (Deutman and Kováes). Case 5. Angioid 
streaks and situation after central vein occlusion, 
fluorescein angiogram, venous phase, performed 
nine months after the first treatment, after the fourth 
laser coagulation. The subretinal neovascular mem- 
brane has disappeared and the intraretinal edema 
has decreased. There is still cystoid macular edema. 
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Offret, Coscas, and Orsonic-Dupont,!? ` 
first suggested photocoagulation of un- 
complicated angioid streaks, but this pre- 
ventive method of treatment has more 
disadvantages than benefits." Small spot 
sizes and low energy level have no thera- 
peutic effect,» and they may even stimu- 
late vessel ingrowth beneath the retina.” 
Thus far there seems to be no place for 
prophylactic treatment of angioid streaks. 
However, it seems justifiable to treat com- 
plications such as subretinal neovascular 
membranes. 

Our coagulation technique was consid- 
ered heavy, using relatively high energy 
and relatively large spot size. We prefer to 
treat such lesions completely in the first 
session. However, often additional treat- 
ments are necessary. In three of our cases 
(Cases 2-4), we achieved a complete reso- 
lution of the pre-existing subretinal neo- 
vascular membrane; the follow-up period 
averaged 14 months (5 to 27 months). The 
patient in Case 1 also showed this result 
for the ten months of follow-up. Only the 
patient in Case 4 had a slight recurrence 
at the margin of the large coagulated area 
that disappeared after the treatment was 
completed. Ten months later fluorescein 
angiography showed obliteration of the 
neovascular network. 

Subretinal neovascular membranes 
localized directly under the fovea should 
not be treated, but lesions that are more 
than 0.25 disk diameter from the center of 
the fovea are almost fully treatable with 
the argon laser. It may be that with the 
krypton laser lesions within 0.25 disk 
diameter from the fovea centralis can be 
treated more safely because the luteal 
pigment does not absorb this wave 
length. Some investigators are disap- 
pointed with argon laser treatment be- 
cause mild and inadequate laser photoco- 
agulation of subretinal neovascularization 
can stimulate the growth of these abn®&r- 
mal vessels.^* In uncomplicated angioid 
streaks laser treatment may stimulate sub- 
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retinal (choroidal) neovascularization.* 
Wessimg and Meyer-Schwickerath!! re- 
ported on four successfully, nondocu- 
mented, treated cases. Hilton? does not 
recommend laser therapy in subretinal 
neovescularization caused by angioid 
streaks because he had disappointing re- 
sults. Fine!? reported a case with subre- 
tinal neovascular membrane outside the 
fovea that had been treated by photocoag- 
ulation. His patient had maintained his 
vision for two years after laser treatment, 
but more detailed ophthalmoscopic and 
angiographic evaluation of the therapeu- 
tic effect is not mentioned. 

Four of our patients described here 
were successfully treated because the vis- 
ual acuity was preserved and the subret- 
inal neovascular membrane was obliterat- 
ed for an average of 14 months. In Cases 1 
and 3 the subretinal neovascularization 
was situated close to the fovea; in Case 2 
three separated eccentric lesions were 
notec, and in Case 4 the large lesion was 
situated further from the fovea centralis. 
In addition to a disciform reaction, a 
partial central retinal vein occlusion was 
noted in Case 5. To the best of our knowl- 
edge this complication has not been pub- 
lished even in the most extensive angioid 
streaks studies? 19:14 

It is difficult to explain this finding. The 
deep peripapillary fibrosis and neovascu- 
larization might be responsible for the 
development of the vein occlusion. This 
assumption is based on the typical post- 
occlusive retinal condition, the normal 
appearance of the disk, and the lack of 
any relevant causes. 


. SUMMARY 


Five patients with subretinal neovascu- 
lar complications of angioid streaks were 
treated with the argon laser. One patient, 

€ 
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additionally had a central retinal vein 
occlusion with preretinal neovasculariza- 
tion. In four out of five cases we obliterat- 
ed the subretinal neovascular membranes 
with ensuing improvement of visual acu- 
itv. In a follow-up period of 14 months on 
the average, the treatment appeared to be 
successful. 
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TRAUMATIC RETINAL PIGMENT EPITHELIAL EDEMA 


. THOMAS R. FRIBERG, M.D. 


Boston, Massachusetts 


Blunt trauma can cause retinal damage 
including commotio retinae, macular hole 
formation, hemorrhage, choroidal rup- 
ture, and retinal dialysis. Traumatic reti- 
nal pigment epithelial edema has not 
been well described, however. A traumat- 
ic blow to the right eye of my patient 
resulted in commotio retinal, a macular 
hole, and retinal pigment epithelial dam- 
age. Monochromatic photography and 
fluorescein angiography suggested acute 
retinal pigment epithelial edema in the 
posterior pole. Follow-up examinations 
indicated pigment epithelial atrophy in 
the areas of previous fluorescein staining. 


CASE REPORT 


A 17-year-old girl came here directly after her high 
school graduation exercises. She had been struck 
across the right eye by a spinning motarboard cap. 
She had an immediate loss of vision, and could not 
see her hand in front of her face in the affected eye. 

On examination, one hour after the injury, visual 
acuity improved to counting fingers at 5 meters in 
the right eye, and 6/6 (20/20) in the left eve. Minimal 
edema was present about the right evelids. A vertical 
line of ecchymosis extended from her forehead, 
across the right eye, to her right cheek. A linear 
subconjunctival hemorrhage was present over the 
temporal sclera. Ocular motility and pupillary re- 
flexes were normal. Slit-lamp examination was 
normal bilaterally except for the subconjunctival 
hemorrhage. Ophthalmoscopic examination re- 
vealed a macular hole with surrounding gray retinal 
cloudiness and an irregular reflex from the internal 
limiting membrane. A few flame hemorrhages were 
present in the macula with a larger hemorrhage 
inferior to the disk. The left fundus was normal. She 
was given 60 mg of prednisone daily for seven days. 

After 48 hours, visual acuity had improved to 6/60 
(20/200) in the right eve. The fundus showed less 
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retinal cloudiness with a cream-colored discolora- 
tion of the retinal pigment epithelium in the posteri- 
or pole. Monochromatic photographs, center wave- 
lengths of 570 nm and 640 nm, were obtained. With 
the longer wavelength filter, subtle pigment clump- 
ing was seen in the macula. Stereoscopic fluorescein 
angiography showed gradual staining at the level of 
the retinal pigment epithelium (Figs. 1 and 2). A 
hyperfluorescent spot at the fovea corresponded to 
the macular hole. In the late phase films, the pattern 
of staining was dramatic (Fig. 3). 

After two weeks, the retinal cloudiness had re- 
solved; visual acuity remained at 6/60 (20/200). The 
retinal pigment epithelium had become markedly 
depigmented in the area of previous fluorescein 
staining. Coarse pigment clumping was present in 
the superficial retinal lavers in some regions. Three 
months later, the eve was unchanged. 

Five months after the injury, visual acuity had 
subjectively improved in the right eve to 6/24- 
(20/80-). Amsler grid testing at 36 cm revealed a 
broad area of visual distortion from the level of 
fixation extending superiorly to the edge of the grid. 
However, Goldmann visual field testing of the right 
eye showed a central scotoma of less than 4 degrees 
to Il, white and [V4 white test objects. The visual 
fields of the left eve were normal. On ophthalmo- 
scopic examination, patchy areas of depigmentation 
and slightly heavier pigment clumping than noted 
previously were seen. Monochromatic fundus pho- 
tography and stereoscopic fluorescein angiography 
were repeated. The angiogram revealed only win- 
dow defects without epithelial staining (Figs. 1-3). 
Marked pigmentary disruption was apparent. 


DISCUSSION 


Traumatic concussive forces acting on 
the retina commonly produce Berlin’s 
edema or commotio retinae.! Clinically 
this entity is characterized by gray-white 
cloudiness of the retina with immediate 
depression of central visual function; 
these changes have been attributed to 
photoreceptor outer segment damage? 
Few fluorescein angiographic studies of 
commotio retinae in humans have been 
reported?4; typically there is no signifi- 
cant fluorescein abnormality in the acfte 
stages. Weeks later, because of degenera- 
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Fig. 1 (Friberg). Fluorescein angiogram. Early transit in the acute state (left) demonstrates faint 
hyperfluorescence at the pigment epithelial level (arrowheads) and at the macular hole (arrow). No patches 
of hvpofluorescence are present. Early transit five months later (right) shows diffuse hvperfluorescence from 


window defects. 

ted traumatized pigment epithelial cells, 
window defects are common. 

do not accumulate fluorescein intracellu- 
larly. However, Machemer,® using a dye 
(lissamine rhodamine B) with properties 
similar to sodium fluorescein, showed in- 
tracellular staining of damaged pigment 
epithelial cells in histologic studies of 





2d 
led 


phy obtained in the acute stages revealec 


masked on color photography and other 
monochromatic photographs by overly- 
ing retinal cloudiness. However, stereo- 


scopic fluorescein angiography showed 
¢ 


though the retinal pigment epithelium 





ig. 2 (Friberg). Fluorescein angiogram, arteriovenous phase. Acute stage ( left) shows progressive 
staining at the retinal pigment epithelial level without any leakage from retinal vessels. At five months (right) 
the study continues to show window defects without staining. 
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Fig. 3 (Friberg). Fluorescein angiogram, 20 minutes after injection. Acute stage (left) shows coalescence of 
staining into a large geographic patch of byperfluorescence. After five months (right) the late phase shows 
only window defects. 


— a no — po s 
— of the Biement DN 
occurred in the identical areas that had 
stained on the initial angiogram. 

Five cons RHET us d muc 


TC an a — repair, re- 
storing its functional barrier to fluorescein 
penetration. 

In support of this assumption is an 
experimenta] fluorescein angiographic 
study of traumatized rabbit eves.” Tem- 
porary fluorescein leakage was present, 
— —— in nd — Th 1e tae 
of die Burden ec t NS qe E 
from retinal vessels was found, and the 
authors suggested that leaky choroidal 
vessels caused temporary retinal edema. 
In a series of 15 patients with commotio 
retinae, Hart and Frank? described one 
patient who showed patchy leakage of 
dye in an angiogram obtained four cays 
after blunt trauma. Nine days later a re- 
pen study showed only window cefects. 
No leakage from retinal vessels was ob- 





served in any of their cases. Finally, 
Blight and Hart® produced traumatic reti- 
nopathy in the eves of pigs. Besides ex- 
tensive photoreceptor outer segment 
damage, electron microscopy indicated 
ruptures in the inner cell membranes of 
the pigment epithelium with obvious in- 
tracellular edema in the acute stages. The 
edema showed evidence of resolution at 
seven days, and at three weeks it had 
disappeared. The zonula occludens ap- 
peared intact at all times. 

As shown in the present case, ocular 
trauma of sufficient severity can damage 
the retinal pigment epithelial cells and 
allow transient fluorescein staining of this 
laver. This staining possibly occurs with- 
out destruction of the zonula occludens 
barrier. 


SUMMARY 


A 17 year-old girl was struck in the 
right eve by a mortarboard tossed into the 
air during high school graduation exercis- 
as, She suffered commotio retinae with 
damage to the retinal pigment epithelium 
and macular hole formation. Fluorescetn 
E UA in pue acute stages reve: — 
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epithelium. Five months later, the areas 
of abnormal staining had undergone de- 
pigmentation and dye no longer accumu- 
lated in the pigment epithelial layer. The 
fluorescein findings in traumatic retinal 
pigment epithelial edema are unusual. 
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OPHTHALMIC MINIATURE 


Research means going out into the unknown with the hope of 
finding something new to bring home. If you know in advance what 
vou are going to do, or even to find there, then it is not research at all: 
then it is only a kind of honourable occupation. 


Albert Szent-Gyorgyi, 


Perspectives in Biology and Medicine, 1971 


. PHOTOCOAGULATION OF NONPROLIFERATIVE 


EXUDATIVE DIABETIC RETINOPATHY 


ROBERT A. WIZNIA, M.D. 


New Haven, Connecticut 


Nonproliferative exudative diabetic ret- 
inopathy represents a much greater visual 
problem than proliferative retinopathy. 
In one series, intraretinal edema caused 
visual impairment below 6/12 (20/40) in 
716 (39%) of 1,837 eyes with nonprolifera- 
tive diabetic retinopathy and without cat- 
aract.! The best therapeutic approach for 
nonproliferative retinopathy has not been 
established; one modality that has been 
advocated is photocoagulation. 

Some reports of photocoagulation did 
not include study of a control group.!~7 
Those which did study a control group 
included all degrees of nonproliferative 
retinopathy?^!! and, in most instances, 
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Raphael, New Haven, Connecticut; and the Depart- 
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University, New Haven, Connecticut. 

Reprint requests to Robert A. Wiznia, M.D., 850 
Howard Ave,, New Haven, CT 06519. 





cases of proliferative retinopathy.?^!! 
When a two-line or greater difference in 
visual acuity is used as the standard for a 
change in vision, the number of reports 
with a significant difference between pa- 
tients and controls is limited.9:19 
Previous studies*'!? have described 
many treatment criteria for the beneficial 
use of photocoagulation. Good perifoveal 
capillary perfusion is essential. Figure 1, 
left, is an example of good perfusion and 
may be contrasted with the decreased 
perifoveal perfusion with a widened fo- 
veal avascular zone shown in Figure 1, 
tight. Focal leakage as is apparent in 
the fluorescein angiogram (Fig. 2, left) 
is more favorable than diffuse leakage 
(Fig. 2, right). The degree of intraretinal 
cystoid edema in the fovea should be 
minimal (Fig. 3, left) rather than marked 
(Fig. 3, right). Hard intraretinal exudates 
should be in a circinate pattern (Fig. 4, 
left) instead of in extensive, dense, organ- 


Fig. 1 (Wiznia). Left, Fluorescein angiogram demonstrating a relatively intact capillary network (arrows). 
Right, The foveal avascular zone is widened (arrows), a sign of poor perifoveal capillary perfusion. 
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Fig. 2 


diffuse 








ized foveal deposits (Fig. 4, right). Other 
criteria include visual acuity of 6/24 
(20/80) or better, absence of systemic 
hypertension, and absence of renal 


disease, 











SUBJECTS AND METHODS 


In October 1975, we began a prospec- 
tive study of treatment of leaking foci in 
eves with the criteria listed above. We 
thought patients with these characteris- 
tics were most likely to benefit from laser 














fluorescein ang 
intraretina 
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showing focal leakage (arrows). Right, / 


izniu) Left, Minimal intraretinal fluorescein s 
"ographyv at 30 minutes. It is concentrated nasal to the fovea (arrov 
cystoid edema is present in the fovea at 30 minutes. 





An example of 





photocoagulation for exudative diabetic 
maculopathy. The purpose was to de- 
crease leakage of serous fluid in the macu- 
la where intraretinal edema was causing 
visual impairment. Patients with clinical- 
ly significant cataract and patients witi 
any proliferative retinopathy we 
Juded from the study. 

The patients had been referred to us for 
xamination. and possible treatment fo 
diabetic retinopathy. Each had a com- 
plete ophthalmologic examination in- 
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Fig. 4 (Wiznia). Left, Circinate pattern hard intraretinal exudate. Right, Dense organized foveal deposits of 
hard intraretinal exudate. 


cluding Goldmann contact lens evalua- 
tion of the macula and adjacent posterior 
fundus. Best corrected visual acuity was 
recorded by using standard Snellen charts 
for distance and near. The criterion for a 
change in visual acuity was a difference 
of two or more lines on the Snellen chart. 
Visual acuity that remained the same or 
varied by just one line on the chart was 
considered unchanged. Color fundus 
photography and fluorescein angiography 
were used to detect the sites of leakage 
and to determine the status of the perifo- 
veal and macular capillaries. 

Of a group of 70 patients, 35 elected to 
have treatment. Photocoagulation was 
performed on the eve with the more fa- 
vorable criteria and presumed greater 
chance of response to therapy. Twenty- 
two patients were receiving insulin and 
the others were taking a variety of hypo- 
glycemic medications. The patients 
ranged in age from 28 to 70 years, with a 
mean of 58 and a median of 61 years. The 
duration of diabetes mellitus was from 
one to 30 years, with a mean of eight anda 
median of ten years. Twenty were men 
and 15 were women. Thirty-two were 


white and three were black. Visual acuity 
ranged from 6/12 (20/40) to 6/24 (20/80); 
28 (80%) patients were in the 6/12 (20/40) 
to 6/18 (20/60) range. 

Control patients were those with the 
same criteria who elected not to have 
treatment. The eve with the findings more 
favorable for treatment response was used 
as a control. This group of patients ranged 
in age from 31 to 74 years, with a mean of 
56 and a median of 60 years. The duration 
of diabetes mellitus was from two to 26 
vears, with a mean of nine and a median 
of ten years. Seventeen were men and 18 
were women. Thirty-one were white and 
four were black. Visual acuity ranged 
from 6/12 (20/40) to 6/24 (20/80); 25 
(71%) were in the 6/12 (20/40) to 6/18 
(20/60) range. 

Argon laser photocoagulation was di- 
rected at leakage sites, which were de- 
termined from pretreatment fluorescein. 
angiography. These consisted mainly of 
microaneurysms and leaking capillaries. 
We avoided treating the large capillaries 
and bypass channels because their clo- 
sure could cause increased leakage proxi- 
mal to the sites of photocoagulation.*No 
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treatment was done within 400 p of the 
foveola (650 u from the umbo) or in the 
papillomacular bundle. Treatment within 
1,000 u of the foveola was done with a 
50 u spot and further from the foveola 
with a 100 p spot. Power ranged from 
70 to 130 mW at 0.1 second for the 50 p 
spot and from 200 to 340 mW at 0.1 
second for the 100 pu spot with the 
power adjusted for the degree of intrareti- 
nal edema. 

The study covered a 30-month period 
that ended on March 31, 1978. No pa- 
tients were included in the study who did 
not have at least an eight-month follow-up 
from their laser treatment or their en- 
trance into the study. The mean time for 
follow-up was 17 months and the median 
was 15 months. Twenty patients had two 
treatments and three had three performed. 
Retreatment was done six months after 
the initial therapy if a subsequent fluores- 
cein angiogram demonstrated significant 
residual leakage. 

RESULTS 

The findings for both treated patients 
and controls (Table) demonstrate a trend 
toward greater deterioration of vision 
with controls than with treated patients, 
but this difference is not statistically sig- 
nificant. Of the treated patients, 29 (83%) 
remained stable or improved, whereas 
this was true for 21 (60%) of the controls. 
One 56-year-old white woman had a pre- 
treatment visual acuity of 6/15 (20/50) 


TABLE 


VISUAL ACUITY CHANGE AT COMPLETION 
OF sTUDY* 


ARMAR rt ANA ANE eeen TT TT ITT 
peu" ——PÓ RON ee pm beret pl — —— — — —— 


Group Improved Stable Worse 
Treated 8 21 6 
Controls 2 19 14 
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(Fig. 5, top). Six months after the initial 
treatment, there was less edema and hard 
exudate and visual acuity had improved 
to 6/12 (20/40) (Fig. 5, center). A second 
treatment was performed one month later. 
Seven months after the second treatment, 
visual acuity had improved to 6/9 (20/30). 
There was a further decrease in edema 
and hard exudate (Fig. 5, bottom). 


DISCUSSION 

Using a two-line criteria, Patz and asso- 
ciates? treated all degrees of nonprolitera- 
tive retinopathy and reported a signifi- 
cant difference between treated eves and 
controls. Cheng and associates!? reported 
significant results in the 6/15 (20/50) to 
6/24 (20/80) subgroup with one vear of 
follow-up. Other investigators! ^?:1! have 
not found significant differences or have 
used a one-line change in visual acuity as 
a criterion. In diabetic patients, visual 
acuity may fluctuate and a one-line differ- 
ence may represent normal variation. 

We selected patients for treatment who 
had a presumed favorable prognosis so 
that one would expect a significant differ- 
ence between treated patients and con- 
trols. However, even with such criteria, a 
statistically significant benefit from such 
therapy was not demonstrated. A trend in 
the data indicates that a larger series of 
patients might show significant results. 
Further treatment does not seem to be a 
factor, as additional photocoagulation 
was performed if residual leakage was 
demonstrated on fluorescein angiogra- 
phy. Perhaps, further refinement of case 
selection would give better results. 

Diabetic retinopathy has marked varia- 
bility and many patients must be studied 
to produce valid results. Different tvpes of 
treatment directed to leakage (as in this 
study), to the elimination of ischemic 
areas of retina or to the breakdown.of the 
retinal-choroidal diffusion barrier or a 
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Any short-term or long-term 
treatment might be evaluated and criteria 
for treatment could be established. The 
prevalence of this problem, previous fa- 
vorable reports, and the trend in our re- 
port and others, support the need for a 
large-scale cooperative study such as that 
currently being organized by the National 
Eve Institute. 
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mean follow-up period wa 


‘ig. 5 (Wiznia). Top left, Pretreatment of photo- 
graph, showing visual acuitv of 6/15 (20/50). Top 
right, Six months after first treatment, visual acuity 
of 6/12 (20/40) with less edema and hard exudate. 
Bottom left, Seven months after second treatment 
(14 months after pretreatment photograph), visual 
acuity has improved to 5/9 (20/30) with a further 
decrease in edema and hard exudate. 











SUMMARY 


We conducted a study of 35 patients 
with exudative diabetic retinopathy who 
chose to have laser photocoagulation and 
35 similar controls who did not. The 
s 17 months. 
trend toward stabilizing and improving 
visual acuity was noted in the treated 
group, but the difference between group 
was not significant. B 
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CYSTOID MACULAR EDEMA AS THE 


. PRIMARY SIGN OF NEUROSYPHILIS 


NEIL F. MARTIN, M.D., AND CONSTANCE R. FITZGERALD, M.D. 
Gainesville, Florida 


Cystoid macular edema with mild vitri- 
tis was the onlv clinical sign of neuro- 
syphilis in a patient whom we observed 
over a period of one year. The cystoid mac- 
ular edema and its course with therapy 
were shown with numerous fundus pho- 
tographs and fluorescein angiographic 
studies. We confirmed the presence of 
neurosyphilis by evaluation of fluid ob- 
tained from a spinal tap. 

Although fluorescein angiography has 
been reported in a case of retinal periarte- 
ritis secondary to syphilis! and in a case 
of severe ischemic retinopathy in syphilic 
retinal vasculitis,? this is the first report, 
to the best of our knowledge, of cystoid 
macular edema as the primary sign of 
neurosyphilis, documented by fluoresce- 
in angiography. 


CASE REPORT 


A 34-vear-old man was first seen here on July 1, 
1977. He complained of sudden loss of vision bilat- 
erally over the past few days. He had had some 
cloudiness of vision for approximately six months. 
He also complained of occasional poor night vision. 

On examination, best corrected visual acuity was 
R.E.: 6/90 (20/300) and L.E.: 6/21 +2 (20/70+ 2). The 
pupils were 3 mm in each eve, 3+ reactive to light, 
2+ reactive to accommodation; no irregularity or 
Marcus-Gunn pupil were present. Extraocular 
movements were normal. Biomicroscopy was nor- 
mal except for questionable vitreous cells, greater in 
the right eye than in the left eve. Ophthalmoscopic 
examination showed a poor foveal reflex in each eye 
with edema of the macula greater in the right eye 


— — — — 
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than in the left eve. A fluorescein angiogram (Fig. 1) 
showed cystoid macular edema in each eye. 

The patient was given 100 mg of prednisone daily 
for cystoid macular edema secondary to mild vitritis. 
A chest x-ray taken when the patient was taking 
prednisone showed no signs of old granulomatous 
disease. A tuberculin purified protein derivative test 
was negative. By Aug. 11, 1977, visual acuity, with 
variable doses of prednisone, had improved to R.E.: 
6/ 12-2 (20/40-2) and L.E.: 6/6 (20/20). As prednisone 
therapy was tapered visual acuity decreased one 
month later to R.E.: 6/30 (20/100) and L.E.: 6/12 
(20/40). By Dec. 15, 1977, visual acuity had sudden- 
ly decreased, with no prednisone, to R.E.: 6/90 
(20/300) and L.E. 6/60 (20/200). Examination 
showed that the vessels were somewhat irregular 
and that there was some exudate with 3+ cell in the 
vitreous and a definite cystoid macular edema. Visu- 
al fields showed a central scotoma on the right and a 
cecocentral scotomata on the left. The patient was 
admitted for a full uveitis examination. The cystoid 
macular edema was considered secondary to posteri- 
or uveitis. Because of exceedingly poor visual acuity 
that decreased to counting fingers in each eye and 
because of his previous response to prednisone, he 
was given 100 mg of prednisone daily. No iritis and 
no pars planitis were evident. His medical history 
was unremarkable except for jaundice at age 8 years. 
Results of physical and neurologic examinations 
were normal. Laboratory examination was positive 
for VDRL with a titer of 1:8 and a 4+ FTA-AbS. 
Lumbar puncture was performed. Protein level was 
52 mg/100ml (normal, 15 to 45 mg/100ml); glucose 
level was 84 mg/100ml (normal, 59 to 75 mg/100 
ml); 242 white blood cells/mm? were present with 
2996 polymorphonuclear leukocytes and 7196 mono- 
cytes; the VDRL was reactive. Other laboratory results 
were normal including hemoglobin, hematocrit, 
white blood cell count with differential, erythrocyte 
sedimentation rate (Westergren), electrolytes, glu- 
cose, SMA-12, rheumatoid factor, HLA, antinuclear 
antibody, and serum protein electrophoresis. Lum- 
bar spine x-rays were normal. The patient denied 
having veneral disease or penile discharge. The 
diagnosis of syphilic chorioretinitis with vitritis and 
cystoid macular edema was based on the positive 
peripheral serum and central nervous system serolo- 
gy. Ne anterior chamber taps for spirochetes or 
serum and no toxoplasmosis or histoplasmosis titers 
were performed. The impression was of bilateral 
uveitis with secondary evstoid macular edema sec- 
ondary to central nervous system syphilis. 
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Fig. 1 (Martin and Fitzgerald). Ten-minute fluorescein angiogram showing characteristic pattern of 
cystoid macular edema in the right eve (left) and the left eve (right). 


The patient was given 2.4 million units of penicil- 
lin G benzathine intramuscularly each week for 
ing to 20 mg over three weeks. 

The patient, while not taking prednisone, was 
seen in June 1978 with best corrected visual acuity 
of R.E. 6/7.5 (20/25) and L.E. 6/6 (20/20). His 
vitreous was quiet and the macula showed honev- 
showed persistent cystoid macular edema. 

On his last visit Jan. 18, 1979, best corrected 
visual acuity was R.E. 6/9-1 (20/30-1) and L.E.: 
6/4.5 (20/15). No evidence of vitritis was noted, but 
in the right eve cystoid macular edema was apparent 
on opthalmoscopic examination, which was recently 
confirmed by angiography (Fig. 2). The left eve 
showed changes in the pigment epithelium that 
were also confirmed on fluorescein angiography and 
were seen as window defects (Fig. 3). However, no 
evidence of cystoid macular edema was noted. A 
repeat lumbar puncture performed at this time (11 
months after treatment) revealed nonreactive VDRL, 
normal protein of 33 mg/100 ml, normal glucose of 
54 mg/100 ml and a single mononuclear white blood 
cell count. Serum VDRL performed on the same day 
was positive in a titer of 1:1. Serum titers will be 
rechecked at six-month intervals until two vears 
after initial treatment, with additional treatment if 
titers remain positive. 


DISCUSSION 


Syphilis has been recognized as a rare 
but frequently treatable cause of uveitis, 
responsible for 2 to 17%° of the cases of 
uveitis in adults. 

Phe effects of syphilis on the posterior 
segment of the eve are changeable and 


most common sign of syphilitic infection 
of the posterior segment of the eve, occur- 


Chorioretinitis is also a common sign, 


Y 
either diffuse, disseminated, periphera 
or localized. Retinal vascular 
are frequent. These include 
thrombosis or retinal hemorrhages, peri- 
vasculitis, arteritis, and sclerosis. Acute 
blindness can result from combined oc- 
clusion of the central retinal vein and the 


b. 
i: 
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Fig. 2 (Martin and Fitzgerald). Bight éve, Ten- 
minute angiogram shows a residual cystoid macular 
edema. 
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Fig. 3 (Martin and Fitzgerald). Left eve, Venous phase of the angiogram (left) is shown as well as 
ten-minute frame (right) showing a pattern consistent with a residual pigment epithelial defect. 


central retinal artery caused by secondary 
syphilis. A neuroretinitis with exudative 
characteristics (neuritis papulosa) is also 
seen. Retinal pigment epithelial clump- 
ing and optic nerve atrophy may be pre- 
sent in the late stages of neuroretinitis. 
Macular star formation from presumed 
syphilis has been described as early as 
1932.6 Macular damage from cystoid 
macular edema may give persistent visual 
loss 6/60 (20/200), which does not re- 
spond to penicillin.” 

In our case, diagnosis of a syphilitic 
origin of the chorioretinitis was based on 
the findings of positive serum FTA and 
VDRL; cerebrospinal fluid pleocytosis, 
protein and VDRL; poor response to cor- 
ticosteroids alone; and good clinical re- 
sponse to corticosteroids with penicillin. 

Other common causes of uveitis were 
ruled out clinically. Toxoplasmosis and 
histoplasmosis titers were not performed. 
We believe, however, that the results of 
the ophthalmoscopic examination were 
inconsistent with these diagnoses. Tuber- 
culous was believed not to be the cause 
because of a negative tuberculin purified 
protein derivative test and normal chest 
x-rays. Ankylosing spondylitis was an un- 


likely cause with no history of arthritis 
and normal sacro-iliac joints on x-ray. 

Although this patient’s clinical sign of 
neurosyphilis was a mild vitritis and cys- 
toid macular edema, other findings may 
of 241 cases of neurosyphilis® pupillary 
findings (most common Argyll Robertson 
pupil) were seen in 44.8%, chorioretinitis 
in 12.0%, blepharoptosis in 4.6%, and 
optic atrophy in 4.6%. 

For systemic corticosteroid treatment to 
be effective in syphilitic uveitis we be- 
lieve, based on our study and other re- 
ports,” that concomitant antitreponemal 
therapy is necessary. Treatment for pri- 
mary, secondary, and neurosyphilis are 
well known.? 


SUMMARY 


A 34-vear-old man had a six-month his- 
tory of bilateral visual loss that was sec- 
ondary to cystoid macular edema, which 
was assumed to be secondary to neuro- 
syphilis on the basis of cerebrospinal 
fluid serology, cell count, and protein. 
Good visual acuity was recovered with 
systemic corticosteroids only after they 
were used in combination with afti- 
treponemal therapy. This is the first re- 
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port, to the best of our knowledge, of 

cystoid macular edema as the primary 

sign of neurosyphilis documented by flu- 
orescein angiographv. 
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The accurate diagnosis of a pigmented 
or nonpigmented mass lesion in the pos- 
terior pole of the globe remains difficult. 
Pathologic studies by Ferry! and Shields 
and Zimmerman,? indicated that in ap- 
proximately 2096 of clear media eves enu- 
cleated because of a suspected malignant 
melanoma, the preoperative diagnosis 
was incorrect. In recent vears the use of 
indirect ophthalmoscopy, fluorescein an- 
giography, ultrasonography, and the ra- 
dioactive phosphorous (??P) uptake test 
has resulted in a decreased incidence of 
incorrect diagnosis to less than 2% at 
referral centers.?:4 The 48-hour ??P uptake 
test is the most accurate method available 
to separate benign from malignant le- 
sions. However, the increased use of the 
32P uptake test has resulted in scattered 
reports of false-positive results. We de- 
scribe herein another example of a false- 
positive ??P uptake test obtained in an eye 
containing a retinal astrocytoma. 


CASE REPORT 


A 41-year-old man had a three-week history of 
blurred vision in his right eye. There was no history 
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of ocular disease or trauma and the general medical 
history was noncontributory. There was no family 
history of ocular or neurologic disease and results of 
the general physical examination were normal. 

The left eye was normal. Visual acuity in the right 
eve was 6/7.5 (20/25) and examination revealed a 
pedunculated, nonpigmented, vascular mass adja- 
cent to the inferior border of the optic disk (Fig. 1). 
The mass was 6 x 6 disk diameters in size and was 
elevated approximately 5 disk diameters. The retina 
was tented and flatly detached around the base of 
the lesion. Yellow retinal exudates were present 
around the base and at the apex of the tumor. Mul- 
tiple hemorrhages were noted scattered through- 
out the inferonasal retina as well as evidence of a 
recent vitreous hemorrhage (Fig. 2). 

Fluorescein angiography showed masking of 
choroidal fluorescence in the arterial phase and 
multiple anomalous retinal vessels supplying the 
tumor mass (Fig. 3). Intense leakage of dye from the 
retinal vessels with staining of the tumor was found 
in the late angiogram (Fig. 4). 

The clinical and angiographic appearance of the 
lesion suggested a retinal angioma; however, the 
diagnosis of an amelanotic melanoma with exten- 
sion through Bruch's membrane was also consid- 
ered. Other possible diagnoses included retinobla- 
stoma? and atypical massive retinal gliosis. 

To define further the nature of the tumor, a 
48-hour 9?P uptake test was performed under local 
anesthesia. The testing was done under direct visual- 
ization using the indirect ophthalmoscope because 
of the posterior location of the tumor. The test 
results indicated increased uptake of ??P in the 
tumor mass of 100% over the control quadrants. 
Because of the size, recent symptoms and signs 
suggestive of growth, and positive ??P uptake test, 
the eye was enucleated without complication four 
weeks later. 

On pathologic examination, a white, vascularized 
retinal mass measuring 8 x 8 mm and elevated Ggnm 
was found adjacent to the inferonasal margin of 
the optic disk. Microscopic examination showed a 
vascularized retinal tumor displacing almost all rec- 
ognizable retinal layers (Figs. 5 and 6). The fibrillar 
astrocytic tumor cells formed whorling patterns and 
contained spindle-shaped fascicular nuclei larger in 
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Fig. 1 (Ramsay and associates). Right fundus show- Fig. 2 (Ramsay and associates). Peripheral fundus 
ing a pedunculated, nonpigmented vascular mass ad- showing intraretinal hemorrhages and vitreous 
jacent to the inferior border of the optic disk. hemorrhage from the tumor mass, 





Fig. 5 (Ramsay and associates). Photomicrograph Fig. 6 (Ramsay and associates). Photomicrograph 
of retinal vascularized tumor mass arising from the of tumor cells showing nuclei and indistinct cytop- 
nerve fiber layer and showing well-circeumscribed lasmic borders. The nuclei show moderate 
retinal margins (hematoxylin and eosin, x 4). phomorphism but are mostly spindle-shaped 

(hematoxylin and eosin, = 160). 
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Fig. 3 (Ramsay and associates). Early arteriove- 
nous phase fluorescein angiogram (15.3 seconds) 
showing dilated anomalous retinal vessels over sur- 
face of tumor. 


size than red blood cells. Additional findings in the 
tumor were microcystoid degeneration, a small area 
of necrosis, a small area of calcification, and an 
occasional accumulation of brown pigment. A local- 
ized retinal detachment was present. No other har- 
martomatous lesions were present in the globe. The 
pathologic diagnosis was isolated astrocytic glioma 
of the retina, with minimal, if any, evidence of 
malignancy. 


DISCUSSION 


The ®?P uptake test was first introduced 
into ophthalmology by Thomas, Kroh- 
mer, and Storaaski,® but was discarded 
later because of the high incidence of 
both false-positive and false-negative 





Fig. 4 (Ramsay and associates). Late angiogram 
(six minutes) showing intense staining of the tumor. 
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tests. This test was re-introdyced by Hag- 
ler, Jarrett, and Humphrey’ and is naw 
the most accurate method of separating 
benign from malignant lesions of the pos- 
terior segment of the globe. The increased 
accuracy of the test is the result of the 
precise placement of the counter probe 
using methods developed by retinal sur- 
geons for the localization of retinal 
breaks. The ??P uptake test is performed 
at the University of Minnesota when a 
mass lesion represents a primary ocular 
malignancy and treatment is warranted 
because of size, location, or observed 
growth of the lesion. 

Following intravenous or oral adminis- 
tration, ??P is distributed throughout the 
body and becomes incorporated into the 
cell nucleoproteins.5 Malignant tumors 
have a higher rate of nucleoprotein syn- 
thesis than normal tissue, which results in 
a measurable differential uptake of ??p.? 
Maximum deposition of phospholipids in 
neoplastic tissues may vary from ten to 50 
hours, as revealed in both in vivo and in 
vitro studies. Vascular or inflammatorv 
lesions will also tend to accumulate the 
material because of a higher rate of blood 
How. The phosphorous is not bound 
within the tissue by the nucleotide me- 
tabolism and such tissues do not general- 
ly show increased B-partical emission 
when tested 48 hours after the adminis- 
tration of the radioactive material. Studies 
show that vascularity accounts for the 
initial rapid rise in radioactivity that 
peaks five minutes after injections of ??P 
and gradually declines to the normal 
curve 20 minutes after injection.!? This 
differential uptake of radioactive phos- 
phorous separates malignant from benign 
mass lesions of the posterior pole. There 
are several reports!!~!5 of benign lesions 
producing positive (greater than 60% in- 
creased uptake) ??P uptake tests in the 
following: (1) hemorrhagic choroidal de- 
tachment; (2) staphyloma; (3) reactive 
lymphoid hyperplasia of the conjunctiva: 
(4) posterior scleritis; (5) choroidal he- 
mangioma; (6) cystadenoma of the retinal 
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pigment epithelium; (7) osseous choristo- 
ma of the choroid; (8) uveal effusion syn- 
drome; (9) choroidal nevus; and (10) cho- 
rioretinal granuloma. In a series of 500 
32P uptake tests, Shields!® has reported an 
incidence of false-positive results of less 
than 1% and an incidence of false-nega- 
tive results in 2% of eyes tested. 

Retinal astrocytomas are extremely rare 
hamartomas. They are usually discovered 
in childhood as a solitary mass and pro- 
duce damage only by local extension.!* In 
the absence of any family history of sys- 
temic signs of tuberous sclerosis or von 
Recklinghausen's disease, as this case 
represents, only six well-documented 
cases of retinal astrocytoma have been 
previously reported.!® The highly devel- 
oped vascular system of the tumor report- 
ed here probably contributed to the in- 
creased ??P uptake. Despite the well- 
documented accuracy of the ??P uptake 
test in separating benign from malignant 
lesions, the current widespread use will 
likely result in occasional reports of 
false-positive test results. Such reports 
will help to determine the correct use of 
the ??P uptake test in the evaluation of 
posterior segment mass lesions. 


SUMMARY 


A 41-year-old man had a 6 x 6 x 5-disk 
diameter amelanotic tumor in the posteri- 
or fundus. The clinical and fluorescein 
angiographic appearance suggested a be- 
nign retinal vascular tumor, although 
amelanotic choroidal melanoma and reti- 
noblastoma were diagnostic possibilities. 
An incisional 48-hour radioactive phos- 
phorus (??P) uptaketest was performed and 
the result showed an increased uptake 
over the tumor mass of 10096 as compared 
to the control quadrants. The globe was 
enucleated and the pathologic diagnosis 
was isolated astrocytic glioma of the reti- 
na with minimal, if any, malignant poten- 
tial. The highly developed vascular sys- 
tem of the tumor probably contributed to 
the false-positive test result. 
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Increased rates of intravascular coagu- 
lation have been implicated in the genesis 
of proliferative diabetic retinopathy.'~® 
Enhanced platelet functions have been 
reported to initiate this hypercoagula- 
tion. ® For this reason, drugs that reduce 
platelet activity may play a role in the 
prevention of proliferative diabetic reti- 
nopathy. Many investi gators are explor- 
ing this hypothesis; for example, a large 
collaborative study involving multiple 
medical centers, the "Early Treatment- 


to examine different drug regimens. 

We describe herein two patients who 
had proliferative diabetic retinopathy and 
diminished platelet activity, and compare 
the unexpected hematologic findings with 
prevalent theories. 


CASE REPORTS 


Case 1—A Tl-vear-old woman developed a bleed- 
ing problem in 1945. She was noted to have diabetes 
mellitus in 1964. In 1969, because her Factor VIII 
level was 7% and platelet adhesiveness was de- 
creased, the diagnosis of von Willebrand's disease 
was established. In May 1978, she developed a 
subhyaloid hemorrhage in the right eye. In the left 
eye, intraretinal microvascular abnormalities, hem- 
orrhages. exudates, and macular edema were noted 
along with one-half disk area of neovascularization 
on the optic nerve. Hematologic tests determined 
Factor VIII activity, 22% of normal (100 to 150%) 
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Factor VHI antigen, less than 1%; ristocetin platelet 
aggregation, pathologically reduced; and bleeding 
time, 12 minutes (Table).'? To reduce the risk of 
vitreous hemorrhage in the left eye, photocoagula- 
tion was recommended.!! A transfusion of two units 
of fresh frozen plasma was followed by focal treat- 
ment and panretinal photocoagulation, 

Case 2——A 59-year-old man was noted to have had 
increased bleeding after dental surgery in 1949, and 
multiple episodes of spontaneous epistaxis. He had 
diabetes mellitus in 1960. Increased numbers of 
platelets and leukocytosis were reported in his pe- 
ripheral blood samples in 1972. In 1977, he had a 
leukocytosis of 16,800/mm? and a platelet count of 
2.5 million/mm? that had been produced by a my- 
eloproliferative disorder with thrembocythemia. 
This was controlled with busulfan. In May 1978, he 
developed an intravitreous hemorrhage in the right 
eye. One third of the left optic nerve head was 
covered with neovascularization. His lengthened 
bleeding time led to the diagnosis of a defect of 
platelet function associated with the mveloprolifera- 
tive process. The tests performed (Table) confirmed 
the abnormality of platelet activity; the decreased 
platelet aggregation was the result of the underlying 
disorder. Busulfan therapy, to the best of our knowl- 
edge, has never been reported to cause such chang- 
es. To reduce the risk of intravitreal hemorrhage in 
the left eve, photocoagulation was recommended. 
A transfusion of platelets was followed by argon 
laser panretinal photocoagulation. 


DISCUSSION 


Some investigators believe that focal 
ischemia plays a role in the cause of 
proliferative diabetic retinopathy. Thev 
suggest that focal arteriole occlusions 
produce this ischemia, 21243 Several phe- 
nomena in diabetes mellitus patients may 
lead to the formation of the microvascular 
thrombi that can produce arteriole occlu- 
sions.! 912-14 

Increased platelet adhesiveness and ag- 
gregation, a modality of microcirculatory 
sludging and focal ischemia, is fóund in 
many diabetic patients.2-8 3-4 The adhe- 
siveness is attributed to a heat soluble, 
nondialyzable factor in diabetic plasma.? 
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Platelets/mm? 
Bleeding time 
(Normal, 6 minutes) 
Platelet adhesiveness 
(Normal, 25-65%) 
Platelet aggregation 
With adeninediphosphate 
With collagen 
With ristocetin 
With epinephrine 
Factor VIII level (functional) 
Factor VIII level (antigenic) 
Prothrombin time (Patient/control) 
Partial thromboplastin time 
(Patient/control) 
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Patient No. ] Patient No. 2 
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222 000 129,000* 
12 min 5 min 
10% 72% 
Normal Normal 
Normal Decreased 
Decreased Decreased 
Normal Decreased 
22% 120% 

1% Not Tested 
10/10 9/10 

34/32 23/31 
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* Before onset of busulfan therapy this patient's platelet count was 2.5 million/mm?, 


Adeninediphosphate induced lryperag- 
gregation is related to a plasma membrane 
factor identified on the platelets of diabet- 
ics. Immunofluorescence studies re- 
vealed that the retinal vessel intima of 
diabetics contains a protein, antigeni- 
cally related to the von Willebrand 
factor, capable of inducing the ad- 
hesion-aggregation of platelets.!?^ Addi- 
tionally, increased circulating levels of von 


platelet function is identified im many 
patients with proliferative diabetic retino- 
pathy. 12.5.8 

Qur patients had proliferative diabetic 
retinopathy and defects causing a reduc- 
tion of platelet function. This suggests 
that increased platelet activity mav not be 
a requirement for the development of 
retinal vascular disease. Whereas the 
changes in platelet function produced by 
drugs differ from the defects seen in these 
patients, our findings indicate that such 
drugs may not be effective in the manage- 
ment of diabetic retinopathy. Therefore, 
alternate mechanisms for the production 
of diabetic neovascularization warrant in- 
vestigation. 


duced 


SUMMARY 


A 7l-year-old woman had von Wille- 
brand's disease, an inheritable abnormal- 
ity of platelet activity, and developed 
diabetic retinal neovascularization. A 59- 
year-old man had a myeoloproliferative 
disorder with thrombocythemia but may 
have had retinal changes before the de- 
velopment of his platelet dysfunction. 
The occurrence of diabetic proliferative 
retinopathy in patients with reduced 
platelet activity suggests that platelet in- 
microcirculatory abnormalities 
may not be required for neovasculariza- 
tion. 
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OPHTHALMIC MINIATURE 


However, the progress of science presupposes the possibility of 
unrestricted communication of all results and judgments—freedom 
of expression and instruction in all realms of intellectual endeavour. 
By freedom I understand social conditions of such a kind that the 
expression of opinions and assertions about general and particular 
matters of knowledge will not involve dangers or serious disadvan- 
tages for him who expresses them. 


Albert Einstein, 
Out of My Later Years, 1950 
London, Thomes and Hudson 


ERE OF THE PIGMENT EPITHELIUM OF THE CILIARY BODY 
SIMULATING A MALIGNANT MELANOMA 


MEIMEI CHANG, M.D. 


New York, New York 


JERRY A. SHIELDS, M.D. 
Philadelphia, Pennsylvania 
AND 


DANIEL L. WACHTEL, M.D. 
Boundbrook, New Jersey 


Acquired tumors of the pigment epithe- 
lium of the ciliary body are rare.'~? The 
correct diagnosis is rarely made clinically 
and most eyes containing pigment epithe- 
lial tumors have been enucleated because 
of the diagnosis of malignant melano- 
ma.^^? We report herein a case of a benign 
adenoma of the pigment epithelium of the 
ciliary body in a woman in whom the 
history and clinical findings suggested a 
malignant melanoma of the ciliary body 
with invasion of the anterior chamber 
angle, subluxated lens, cataract, and vitre- 
ous seeding. The correct diagnosis was 
not made clinically despite the use of 
ultrasonography and the radioactive phos- 
phorus (P) uptake test, procedures 
which have been reliable in differentiat- 
ing between melanoma and pseudome- 
lanoma.!1?^!? We emphasize the limita- 
tions of these diagnostic techniques in 
differentiating uveal melanomas from 
pigment epithelial tumors. 


CASE REPORT 


A 27-year-old woman had a two-month histery of 
painless, progressive blurred vision in her left eye. 

From de Oncology Unit, Retina Service, Wills 
Eye Hospital (Dr. Shields), Philadelphia, Pennsyl- 
vania; and the Department of Ophthaimology, 
Lenox Hill Hospital (Dr. Chang), New Yerk, New 
York. Dr. Wachtel is in private practice. This study 
was supported in part by the Retina Research and 
Development Foundation, and the Pennsylvania 
Lions Sight Conservation and Eye Researeh Foun- 
dation, Inc., Philadelphia, Pennsylvania. 

Reprint requests to Jerry A. Shields, M.D., Oncol- 
ogy Unit, Retina Service, Wills Eye Hospéal, 1601 
Spring Garden St., Philadelphia, PA 19130. 


No history of previous ocular trauma or inflamma- 
tion was noted. Best corrected visual acuities were 
R.E.: 6/6 (20/20) and L.E.: 6/12 (20/40). Applanation 
tensions were R.E.: 10 mm Hg and L.E.: 16 mm Hg. 
The pupils were round and symmetrically reactive. 
In the left eye a prominent episcleral blood vessel 
inferonasally just posterior to the corneoscleral lim- 
bus was noted. Slit-lamp biomicroscopy revealed a 
pigmented lesion involving the peripheral irís infer- 
onasally (Fig. 1). A sector cortical cataract infero- 
nasally adjacent to a pigmented tumor was noted, 
which was producing a slight subluxation of the 
lens. Irregular clumps of pigment were present in 
the retrolental space. 

Indirect ophthalmoscopy revealed a somewhat 
irregular, pigmented ciliary body mass approximate- 
ly 7 x 7 x 6 mm in size extending from the 6 to 9 
o'clock meridians.  Transillumination revealed a 
shadow measuring 7 mm in diameter corresponding 
to this area inferonasally. The posterior fundus was 
unremarkable and the optic disks were physiologi- 
cally cupped. The right eye was normal. 

Fluorescein studies could not be performed be- 
cause the peripheral location and cataractous chang- 
es precluded adequate visualization and photo- 
graphic documentation. Both immersion (Fig. 2) 





Fig. 1 (Chang, Shields, and Wachtel), Left eve, 
external photograph. Note area of pigmentation in 
the inferonasal portion of the iris (arrow). 
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Bon A of Dian cee mass (arrow). 


and contact (Fig. 3) B-scan ultrasonography re- 
vealed a ciliarv body mass with an irregular but 
well-defined border and acoustic solidity. A-scan 
ultrasonography showed the mass to have moderate 
internal reflectivity and a sharp spike between the 
dome of the tamor and the vitreous cavity (Fig. 4). A 
transscleral “=P uptake test was positive with an 
uptake of 150% over the lesion as compared to the 
control quadrant i91 

Results of a thorough physical examination and 
chest x-rays were normal. Test results of liver en- 
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Fig. 4 (Chang, Shields, and Wachtel). A-scan ultra- 


sonogram showing moderate internal reflectivity 
witfin the tumor (between arrows). Left arrow indi- 


cates tumor base in contact with the sclera. Right 


arrow indicates interface between tumor and vitre- 
ous cavity, 
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B-scan 
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zymes (lactic dehydrogenase, serum glutamic i 
vic fransaminase, gammaglutamyl transpenpti Y 
and carcinoembryonic antigen levels were also 
within normal limits. 

ne final c Jlinical diagnosis was malignant mel 
the anan body ae invasion o the 
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retrolental space. Results of the remainder 
examination were normal, 

Microscopic examination revealed a deeply 
mented mass of the ciliary body (Fig. 5). The tii 
infiltrated the ciliary muscle and anterior chamber 
angle and largely replaced the ciliary epithelium is 
the anterior portion of the pars plana, Posteriorlv at 
the base of the tumor the pigment epithelium of the 
ciliary body seemed to end.: abruptly and slisapy x 
into the tumor itself (Fig. 6). Numerous large blo 
vessels were present in the basal portion of 
tumor. The equatorial portion of the lens, in apposi- 
tion to the tumor, showed cataractous changes char 
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section of enucleated left globe. Ciliary body mass 
(arrow) has subluxed the lens and displaced the iris 


anteriorly. Retina is artifactitiously detached. 


Fig. 5 (Chang, Shields, and Wachtel). Microscopic 





Fig. 7 (Chang, Shields, and Wachtel). Morgagnian 
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Fig. 6 (Chang, Shields, and Wachtel. Base of the 
tumor. Note abrupt termination of the pigmented 
ciliary epithelium (arrow). The sclera is in lower 
portion of the photograph (hematoxylin and eosin, 
x 10). 


acterized bv the presence of Morgagnian globules 
(Fig. 7. Numerous clear vacuoles were present 
throughout the tumor (Figs. 6 and 7). 

Higher power microscopy revealed round to oval 
pigmented tumor cells with granular cytoplasm and 
ment granules bleached with potassium permanga- 
nate. The bleached preparations more clearly 
showed the large polyhedral cells characterized by 
abundant cytoplasm, ovoid nuclei, and prominent 
nucleoli. The nuclei were often compressed by the 
clear vacuoles against the cell membrane, forming a 
signet ring appearance (Fig. 9). No mitotic figures 
were seen. Periodic acid Schiff (PAS) reaction indi- 
cated mild granular cvtoplasmic staining. There was 
mucicarmine or Alcian blue. 

The histopathologic diagnosis was benign adeno- 
ma of the pigment epithelium of the ciliary body. 
Despite the benign evtologic features, the tumor 


San 


PN 





Fig. 8 (Chang, Shields, and Wachtel). Photomico- 


globules in lens (arrow) adjacent to tumor. The iris is 
displaced anteriorly. Artifactitious separation has 
occurred (hematoxylin and eosin, x40). 


graph of tumor. Note characteristic large vacuolated 
cells and abundant pigment (hematoxylin and eosin, 


x 100). 
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Fig. 9 (Chang, Shields, and Wachtel). Bleached 
preparation showing tumor cell morphology. Note 
the abundant cytoplasm, ovoid nuclei, large vacu- 
oles, and signet ring configuration (potassium per- 
manganate, hematoxylin and eosin, x 200). 


showed malignant behavior as indicated by the 
invasion of the anterior chamber, increased intraoc- 
ular pressure, subluxated lens, cataract, and vitreous 
seeding. 


DISCUSSION 


Tumors originating from the pigment- 
ed epithelium of the ciliary body and 
retina are rare and may clinically resem- 
ble malignant melanoma.! ? As in previ- 
ously reported cases, the lesion in our 
patient was virtually impossible to differ- 
entiate clinically from a ciliary body mel- 
anoma. 

The correct diagnosis was not made 
in this case despite the use of ancillary 
studies such as ultrasonography!" and 
the ??P uptake test,!?!! which have been 
thought to be reliable methods of differ- 
entiating melanoma from pseudomelan- 
oma. Results of A- and B-scan ultrasono- 
graphy revealed a pattern commonly ob- 
served in melanomas of the ciliary body, 
particularly if there are areas of necrosis 
within the tumor. 

Additionally, the ??P uptake test pro- 
duced a false-positive result in our case. 
Although statistical reliability of this test 
in the diagnosis of adenoma of the ciliary 
pigment epithelium is unknown, a recent 
study of 500 cases suggested that this test 
had greater than 96% reliability in differ- 
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entiating between benign and malignant 
tumors.!! However, there were no caseg of 
pigment epithelial tumors in that series. 
In an earlier report of 41 eves enucleated 
after a mistaken diagnosis of malignant 
melanoma, only two eyes contained tu- 
mors of the ciliary epithelium. However, 
there was no recorded information as to 
whether ??P studies were performed in 
the two cases.!4 Any highly cellular tumor 
indicating increased metabolic activity 
would seem to concentrate the isotope 
more readily.!? Therefore the ??P uptake 
test would not be helpful in differentiat- 
ing melanoma from a proliferating tumor 
of the pigment epithelium. 

Although there has been a recent trend 
toward a more conservative approach to 
the management of uveal tumors,!? most 
conservative techniques would have been 
objectionable in our case, because the 
tumor showed clinical evidence of prolif- 
eration with visual symptoms and dam- 
age to adjacent ocular structures. An iri- 
docyclectomy could have been attempted, 
but a good visual result would not have 
been obtained because of the size and 
extent of the tumor. In selected cases of 
tumors involving the ciliary body, a biop- 
sy has been helpful in deciding upon 
definitive therapy.!97!5 However, if ma- 
lignancy is suspected in large and grow- 
ing tumors, enucleation remains the treat- 
ment of choice. 


SUMMARY 


A benign adenoma of the pigment epi- 
thelium of the ciliary body in a 27-vear- 
noma clinically and resulted in enuclea- 
tion. The correct diagnosis was not made 
clinically despite the use of A- and B- 
sean ultrasonography and the radioactive 
phosphorus (3?P) uptake test, procedures 
which are usually reliable in differentiat- 
ing between melanoma and pseudomel- 
anoma. We emphasize the shortcomings 
of these ancillary tests in differentiating 
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pigment epithelial tumors from malig- 
nant melanoma. 


REFERENCES 


1. Reese, A. B.: Hyperplasia and neoplasia of the 
pigment epithelium. In Boniuk, M .(ed.): Ocular and 
Adnexal Tumors. St. Louis, C. V. Mosby Co., 1964, 
pp. 303-307. 

2. Greer, C. H.: Ocular Pathology, 2nd ed. Ox- 
ford, Blackwell Scientific Publications, 1972, pp. 
189-192. 

3. Reese, A. B.: Tumors of the Eve, 3rd ed. Ha- 
gerstown, Harper and Row, 1976, pp. 64-88. 

4. Fair, J. R: Tumors of the retinal pigment epi- 
thelium. Am. J. Ophthalmol. 45:495, 1958. 

5. Streeten, B. W., and McGraw, J. L.: Tumor of 
the ciliary epithelium. Am. J. Ophthalmol. 74:420, 
1972. 

6. Greer, C, H.: Epithelial tumors of the retinal 
pigment epithelium. Trans. Ophthalmol. Soc. U. K. 
79:965, 1952. 

7. Font, R. L, Zimmerman, L. E. and Fine, 
B. S.: Adenoma of the retinal pigment epithelium. 
Am. J. Ophthalmol. 73:544, 1972. 

. &. Minckler, D., and Allen, A. W.: Adenocarcino- 
ma of the retinal pigment epithelium. Arch. Oph- 
thalmol. 96:2252, 1978. 

9. Wilensky, J. T., and Holland, M. G.: A pig- 
mented tumor of the ciliary body. Arch. Ophthal- 
mol. 92:219, 1974. 

10. Hagler, W. S., Jarrett, W. H., H, and Hum- 


TULY, 1979 


phrey, W. T: The radioactive phosphorus uptake 
test in the diagnosis of uveal melanomas. Arch, 
Ophthalmol. 83:548, 1970. 

11. Shields, J. A.: Accuracy and limitations of the 
32P test in the diagnosis of ocular tumors. An analy- 
sis of 500 cases. Ophthalmology 85:950, 1978. 

12. Coleman, D. J: Reliability of ocular tumor 
diagnosis with ulatrasound. Trans. Am. Acad. Oph- 
thalmol. Otolaryngol. 77:677, 1973. 

13. Ossoinig, K. C., and Blodi, F. C.: Diagnosis 
of intraocular tumors. 3. In Blodi, F.C. (ed): 
Current Concepts in Ophthalmology. St. Louis, 
C. V. Mosby Co,, vol. 4, 1974, pp. 264-343. 

14. Shields, J. A., and Zimmerman, L. E. Le- 
sions simulating malignant melanoma of the poster- 
ior uvea. Arch. Ophthalmol. 89:466, 1973. 

15. Shields, J. A.: Current approaches to the diag- 
nosis of choroidal melanomas. Surv. Ophthalmol. 
21:443, 1977. 

16. Shields, J. A., Green, W. R., and McDonald, 
P. R; Uveal pseudomelanoma due to post-traumatic 
pigmentary migration. Arch. Ophthalmol. 89:519, 
1973. 

17. Shields, J. A, Leonard, B. C. and Sarin, 
L. K: Multinodular uveal melanoma masquerading 
as a postoperative choroidal detachment. Br. J. Oph- 
thalmol. 60:386, 1976. 

18. Jakobiec, F. A., and Chattock, A.: The role of 
cytology and needle biopsies in the diagnosis of 
ophthalmic tumors and simulating conditions. In 
Jakobiec, F. A. (ed): Ocular and Adnexal Tumors. 
Birmingham, Aesculapius Publishing Co., 1978, pp. 
341-358. 


CYSTOID MACULAR EDEMA IN APHAKIC AND PSEUDOPHAKIC EYES 


THE MIAMI STUDY GROUP 


kid 


Miami, Florida 


A prospective fluorescein angiographic 
study, comparing the incidence of cystoid 
macular edema in an age matched and 
ocular status 
aphakic and pseudophakic patients was 
begun at the Bascom Palmer Eye Institute 
of the University of Miami School of 
Medicine on May 14, 1974. 


SUBJECTS AND METHODS 

All cataract operations were performed 
H. M. C., and D. M. E.); all patients were 
67 years of age or older. Three groups of 
eyes were studied: (1) Intracapsular cata- 
ract extraction with a Binkhorst 4-loop 
implant. There were 153 eyes in this 
group. (2) Extracapsular cataract extrac- 
tion with a Binkhorst 2-loop or 4-loop 
implant. There were 57 eves in this group. 
It was necessary to perform a discission 
in four of these eyes at some time during 
the course of the study because of a 
clouded posterior capsule. The posterior 
capsule was intact during the entire study 
in the remaining 53 eyes. (3) Intracapsu- 
lar cataract extraction without an implant. 
These patients served as controls. There 
were 133 eves in this group. Only patients 
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Gass, M.D., and Edward W. D, Norton, M.D. 
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tion, Miami Beach, Florida. 

Reprint requests to Norman 5. Jaffe, M.D., 1680 
Michigan Ave., Miami Beach, FL 33139. 


matched population of. 


who would be suitable candidates for 
lens implantion were included. Excluded 
from all three groups were patients with 
moderate to severe myopia (less than 
+8.00 diopters spherical equivalent 
aphakic correction), history of repaired 
retinal detachment or treated retinal 
breaks in either eve, corneal dystrophy, 
proliferative diabetic retinopathy, glauco- 
ma with borderline control, other ocular 
abnormalities (reccurent iritis, posterior 
synechiae, essential iris atrophy, previous 
glaucoma surgery or medical therapy, and 
the like}, and one-eved status. 

The surgery was performed during an 
18-month period from May 14, 1974, to 
Nov. 20, 1975, with the following excep- 
tions: Because there were only 31 
extracapsular-implant cases during this 
period, an additional 26 cases were added 
from January 1976 to November 1976. 
The task of enrolling patients in this 
studv was done by the office personnel of 
the surgeons. An attempt was made to 
include every patient who qualified. 
However, some were excluded because of 
phvsical incapacity, inadequate transpor- 
tation, nonlocal residence, or refusal to 
participate. 

The following technique was used in 
this study: Fundus fluorescein angio- 
months postoperatively at the Bascom 
Palmer Eve Institute. At each visit the 
pupil was dilated with 0.5 to 196 tropic- 
amide (MydriacyD. Two color 35-mm 
stereoscopic photographs of the macular 
area were made. Angiograms were taken 
at five and 30 minutes after intravenous 
injection of 5 ml of 10% sodium fluores- 
cein. 

The data were analvzed as follows; 
Angiograms were read primarily by four 
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of us (A. W. A, J.C. J. N.Z. Z., and 
J. B. M). Doctors Gass and Norton re- 
viewed angiograms that were difficult to 
read or diagnose with certainty. A case 
was considered positive when there was 
any degree of leakage of dye in the macu- 
la in a pattern compatible with cystoid 
macular edema. All angiograms were read 
without knowledge of the ocular status, 
that is, whether the eye was aphzkic or 
pseudophakic or whether an intracapsu- 
lar or extracapsular cataract extraction 
was performed. The surgeons did not 
review the angiograms. 

Failure to complete the study—Some 
patients did not have angiograms per- 
formed at all three time periods postoper- 
atively. Some missed the first or second 
time study period because of a variety of 
reasons related to convenience (illness, 
away from Miami, inadequate travel ar- 
rangements). Some patients did not have 
a final study for the following reasons: 
noncompliance, death, onset of severe 
illness, moved away from Miami, onset of 
other fundus disease (senile macular 
choroidal degeneration, retinal detach- 
ment, arterial occlusion, or venous occlu- 
sion), reaction to fluorescein injection, 
and lost to follow-up. The distribution of 
these patients in each of the three study 
groups is shown in Table 1. The reasons 
for failure to complete the study are 
shown in Table 2. However, every patient 
who had one or more readable studies 





TABLE 1 
DISTRIBUTION OF PATIENTS 
WHO DID NOT COMPLETE THE STUDT* 


MER EM cinta DM MM ME ⸗— — —— — 





Implants 


No, (%) Controls} 


37/153 (24) 40/135 (30%) 


ECCE-Implant 9/57 (16) 


— — — — — 











*ICCE designates intracapsular cataract extrac- 
tion-implant, and ECCE, extracapsular cataract 
extraction-implant. 
 Hntracapsular cataract extraction-no implant. 
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TABLE 2 
REASONS FOR FAILURE TO COMPLETE THE STUDY 


S — 











Implants* — Controlst 

Died 9 9 
Noncompliance 5 11 
Moved from Miami T 4 
Hiness 5. 5 
Unreadable angiogram 6 2 
Senile macular choroidal 

degeneration 4 3 
Reaction to fluorescein 4 2 
Corneal edema 2 0 
Retinal detachment 2 0 
Lost to follow-up ] 3 
Vitreous hemorrhage 0 i 
Dye infiltration 0 l 

Total 45 40 





*Intracapsular cataract extraction-implant and 
extracapsular cataract extraction-implant, 
tIntracapsular cataract extraction-no implant. 


was included in the results. The number 
of patients who had positive fluorescein 
angiography and failed to complete the 
study are shown in Table 3. The reasons 
for performing an intracapsular cataract 
extraction without a lens implant in the 
control eyes are listed in Table 4. 


RESULTS 


There was a total of 812 readable angio- 
grams (Table 5). No significant difference 
in the incidence of positive fluorescein 
angiography during the three time peri- 
ods for the intracapsular cataract 
extraction-implant and intracapsular cata- 


TABLE 3 


INCIDENCE OF POSITIVE FLUORESCEIN ANGIOGRA- 
PHY IN PATIENTS NOT COMPLETING THE STUDY* 


Mt MNRARRRNARAN — — ———— —— — — — — ——— ——— — 





No. (%) 
ICCE-Implant 7/36 (19) 
ECCE-Implant 1/9 (11) 
Controls 6/38 (16) 





*ICCE designates intracapsular cataract extm&c- 
tion-implant; ECCE, extracapsular cataract extrac- 
tion-implant; and Controls, intracapsular cataract 
extraction-no implant. 
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TABLE 4 
REASONS FOR NO IMPLANT IN CONTROL EYES* 


Bilateral cataract extractions with spectacle 


correction planned for both eyes 74 
Contact lens correction planned for a 
predominantly unilateral cataract 18 


Surgery performed on the second eye of an 
aphakie patient wearing a cataract spectacle 36 
Contact lens correction planned for the second 
eye of a patient with a lens implant in the 


first eye 5 
Total 133 


*Intracapsular cataract extraction-no implant. 


ract extraction-no implant groups was ev- 
ident. An apparent difference between the 
intracapsular cataract extraction-implant 
and extracapsular cataract extraction- 
implant groups was noted. This differ- 
ence became more significant during the 
final study period (16 to 24 months post- 
operatively); 15% for the intracapsular 
cataract extraction-implant group and 4% 
for the extracapsular cataract extraction- 
implant group. The differences were less 
statistically significant at four and eight 
months. Similar differences between the 
extracapsular cataract-implant group and 
the intracapsular cataract-no implant 
group (controls) at all three periods were 
evident. 

Visual acuity was recorded in all eyes 
that had at least one positive angiogram 


* 


CYSTOID MACULAR EDEMA AT 


(Table 6). This was done at the conclu- 
sion of the study. The percentage of eves 
with less than 6/12 (20/40) visual acuity 
was the same (2196) for the intracapsular 
cataract extraction-implant and the intra- 
capsular cataract extraction-no implant 
groups. It was 1396 for the extracapsular 
cataract extraction-implant group. 


DISCUSSION 


The surgeons performed 663 cataract 
extractions between May 14, 1974, and 
Nov. 20, 1975. This included 280 cataract 
extractions with lens implantations (42%) 
and 383 cataract extractions without an 
implant (5896). Of the cataract extraction- 
implant cases, 184 were included in the 
study. As stated previously, 28 additional 
extracapsular cataract extraction-implant 
cases were added later. Of the 383 nonim- 
plant cases (intracapsular cataract 
traction-no implant) 133 were included in 
the study as controls. It would be expect- 
ed that less of the control patients would 
qualify for inclusion in the study because 
they included many patients less than 67 
vears of age with ocular conditions that 
would have made them unsuitable candi- 
dates for lens implantation (significant 
myopía, previous retinal detachment, and 
the like). 

We drew the following conclusions: 

l. Standard intracapsular cataract ex- 
tractions and intracapsular cataract ex- 


ex- 


i 


TABLE 5 
INCIDENCE OF ANGIOGRAPHIC-PROVEN CYSTOID MACULAR EDEMA" 


———— ——— eod ana t an aov rerom a a atia SA ATTEN 


- ö——— — — — 


ICCE-Bnplant 
ECCE-Implant 
Controls 


24/1404 (17) 
4/48} ( 8) 
16/1131 (14) 


ö— — — ————— —— — — an r ————— anaana VN IV rnit 
öACCCCCC.. CCCC. n i i i AN CCGCG..—— n LULA dd 


——— ERE E m——— raae thane tae 


No. (9€) No. (9$ 
14/114 (12) IN/117 (15) 
3/51 (6) 3/48 ( 4) 
13/87 (15) 8/94 ( P 


— EAn eeann dara e aunan aaaea auauai e heed —— anamda aaa AS 


*ICCE designates intracapsular cataract extraction-implant; ECCE, extracapsular cataract extraction- 
implant; and Controls, intracapsular cataract extraction-no implant. : 
FAlthough there were 210 implant (intracapsular plus extracapsular cataract extraction) eves in the study, 


only 188 had a four-month angiogram. 


tAlthough there were 133 control eyes in the study, only 113 had a four-month angiogram. 
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TABLE 6 
VISUAL ACUITY IN EYES WITH ANGIOGRAPHIC-PROVEN CYSTOID MACULAR EDEMA* 


— — — — — a — rr — a MSN rrr — — 


EDD MM NL aai RE e — —— LOCO ERN —— — a XXREXXC.. 


Total No. cf 
Eves 
ICCE-Implant 28 
ECCE-Implant 8 
Controls 29 


—ñ —ñ —ñ —— — — woh Arm — SA — — AN et —— 


No. of Eyes with 
Visual Acuity 


Less than 6/12 (20/40) Percent 
6 21 
1 13 
6 21 


— —— HA re rre —— — — 


*ICCE designates intracapsular cataract extraction-implant; ECCE, extracapsular cataract extraction- 
implant; and Controls, intracapsular cataract extraction-no implant. 


tractions with a Binkhorst lens implant 
had a comparable incidence of eystoid 
macular edema as determined by fluores- 
cein angiography four, eight, and 16 to 24 
months postoperatively. 

2. Extracapsular cataract extractions 
with a Binkhorst lens implant end an 
intact posterior capsule had a signif cantly 
lower incidence of angiographic-proven 
cystoid macular edema than intracepsular 
cataract extractions with a Binkhorst lens 
implant 16 to 24 months postoperatively, 
The differences were less significant at 
four and eight months. A lower ineidence 
of angiographic-proven cystoid macular 
edema in the extracapsular cataract ex- 
traction implant group than in the intra- 
capsular cataract extraction-no iaplant 
group at all three time periods was noted. 

3. Visual function as measured by vis- 
ual acuity was 6/12 (20/40) or better in 
approximately 80% of eyes with angio- 
graphic-proven cystoid macular edema 
in all groups. The study did not consider 
the problem of distortion. 

4. These findings are valid for car sur- 
gical group, using our surgical technique, 
and using Binkhorst style lens implants. 





SUMMARY 


A prospective fluorescein angiographic 


study, comparing the incidence of cys- 
toid macular edema in patients 67 years or 


older after intracapsular cataract extrac- 
tion with a Binkhorst 4-loop implant, 
extracapsular cataract extraction with a 
Binkhorst 2-loop or 4-loop implant, and 
intracapsular cataract extraction with no 
implant (controls) was begun at the 
Bascom Palmer Eye Institute of the Uni- 
versity of Miami School of Medicine on 
May 14, 1974. Excluded from these 
groups were all patients whom we did not 
consider to be suitable candidates for lens 
implant surgery. Fundus fluorescein an- 
giograms were taken four, eight, and 16 to 
24 months postoperatively. The surgery 
was performed by one group of surgeons 
and the angiograms were tead by a group 
of retinal specialists. 

The intracapsular cataract extraction- 
implant and intracapsular-no implant 
groups had a comparable incidence of 
cystoid macular edema four, eight, and 16 
to 24 months postoperatively. The extra 
capsular cataract extraction-implant and 
an intact posterior capsule group had a 
significantly lower incidence of cystoid 
macular edema than the intracapsular cat- 
aract extraction-implant group 16 to 24 
months postoperatively. The differences 
were less significant at four and eight 
months. Visual function as measured by 
visual acuity was 6/12 (20/40) or better 
in approximately 80% of eyes with 


angiographic-proven cystoid macular 
edema. s 


RETINAL DETACHMENT IN PSEUDOPHAKIA 


MILES A. GALIN, M.D., THOMAS A. POOLE, M.D., : 


AND STEPHEN A 


Intracameral lenses provide a barrier to 
anterior vitreous prolapse after intracap- 
sular cataract extraction. Consequently, if 
anterior vitreal mobility or migration is a 
significant factor in rhegmatogenous reti- 
nal detachment, implants might reduce 
their incidence. This has been reported, 
but has not been statistically validated. 

We analyzed the incidence of rhegma- 
togenous retinal detachment in a consec- 
utive series of uncomplicated implanta- 
tions as compared to a similar control 
group. These groups are unique because 
all patients had retinal examinations with 
drawings preoperatively, which allowed 
us to determine if areas of aphakic retinal 
dehiscences occur in preoperative deter- 
minable loci, and whether or not implan- 
tation influences the incidence of this 
disorder. 


SUBJECTS AND METHODS 


All cataract patients had a complete 
ophthalmic evaluation preoperatively in- 
cluding ultrasonography and keratometry 
from which the refractive power was cal- 
culated.2 We thus excluded all patients 
with myopia greater than 3 diopters. Ad- 
ditionally, patients were seen by a retinal 
surgeon, who examined both the catarac- 
tous and fellow eyes and attempted to 
draw the retina. If the media precluded an 
adequate drawing, the patient was ex- 
cluded. Because the view was hazy in 
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almost all cases, subtle areas of retinal 
disease were possibly missed, but these 
were probably equal in the control and 
noncontrol groups. Only patients 60 vears 
of age or older were included. Only intra- 
capsular cataract extractions without vit- 
reous loss are represented in these series. 

We used the Fyodorov-style 2 (Sputnik) 
intraocular lens. All cases were consecu- 


and followed up for at least two years. H 
the patient was lost to follow-up (rare in 
implant cases, but more common in con- 
trols), died, or required reoperation for 
any nonretinal reason, they were exclud- 
ed. Approximately 1,000 patients were 
examined to provide the 150 patients in 
each group who fulfilled the criteria for 
this study, 
RESULTS 

The Table clearly indicates that the inci- 
dence of retinal detachment was almost 
identical in implanted and nonimplanted 
eyes. Further, in only one case was an 
area of lattice degeneration, which led to 
the detachment, determinable in the pre- 
operative examination. 


DISCUSSION 


Our data support the following infer- 
ences about rhegmatogenous retinal de- 
tachments: (1) the incidence of detach- 
ment is low in elderly patients; (2) it is no 
different in implanted and nonimplanted 
eyes; and (3) this incidence does not ap- 
pear to be distant from the incidence 
reported in eyes subjected to extracapsu- 
lar cataract extraction.? 

In these nonpredisposed eyes, the de- 
tachments occurred. from retinal breaks 
that were not present on preoperative 
examination, and in areas that appeared 
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i TABLE 
T INCIDENCE OF RETINAL DETACHMENT IN AGE MATCHED IMPLANTED AND NONIMPLANTED EYES 
No. of Cases —— 1 No. of Detachments — — 
Age (yrs) Implant Controls Implant Controls 
60-69 60 57 2 1 
70-79 56 63 i 2 
80-89 34 30 0 0 


normal. The distribution and types of 
retinal tear in the series of pseudophakic 
detachments does not appear to differ 
significantly from that seen in routine 
aphakia.*9 Although abnormal areas were 
visible in many eyes, (lattice degenera- 
tion, white with and without pressure, 
pigment epithelial scars), detachments 
did not necessarily begin in these areas. 
This was not the case in review of our 
myopic eyes, where lattice degeneration 
was the site for postoperative detachment. 

Intraocular lenses then, do not protect 
the eve from developing a retinal detach- 
ment after uncomplicated intracapsular 
cataract extraction in the elderlv. We have 
some data on complicated procedures, 
but an insufficient number of cases to be 
statistically meaningful. We believe that 
vitreous loss (even nonspontaneons), my- 
opia, and vouth predispose to detach- 
ments and that this high incidence is not 
reduced by the presence of an iris sup- 
ported lens. Our detachment rate in 
young patients with or without implants 
after either extra- or intracapsular cataract 
extractions is significantly higher than the 
selected group reported here. 

The reattachment rate in the elderlv in 
this series of implanted eyes that had no 
vitreous loss and no predisposition to 
detachment was well over 90%. This fig- 
ure is compatible with the success rate in 
routine aphakic detachment.5 The pseu- 
dophakic detachment cases were done in 
a standard manner, supplemented on oc- 
casion, by argon laser therapy.9? 

The Fyodorov Sputnik lens has a 3-mm 


hexagonal pupillary diameter when the 
pupil is maximally miotic, which makes 
indirect ophthalmoscopy of the retinal 
periphery difficult but not impossible. A 
retinal break can be adequately visualized 
with a 30-diopter aspheric lens and a 
standard binocular indirect ophthalmo- 
scope in almost all cases. This small pu- 
pillary aperture is. generally, not ade- 
quate for the more stringent requirements 
of a 20-diopter lens. Maximal dilatation 
must be undertaken with great care with 
iris supported lenses in eyes that have had 
intracapsular cataract extraction. The 
Sputnik lens remains stable during scleral 
depression of the retinal periphery and 
excellent views of the ora serrata are ob- 
tained with the binocular indirect oph- 
thalmoscope as well as the Goldmann 
three-mirror lens. Mild cycloplegic dila- 
tion of the pupil can be performed with- 
out the risk of dislocation when better 
visualization is needed, although this is 
generally unnecessary. However, if asym- 
metric adhesions have formed between 
the pseudophakic lens and iris, dilatation 
with any agent may cause dislocation of a 
supporting element of the lens. Svn- 
echiae, which make dilatation incom- 
plete, contribute to the stabilitv of the 
lens in the pupillarv aperture if thev are 
sufficiently extensive. Their state should 
be carefully ascertained before dilating 
the patient's eve. 


SUMMARY e 


In a series of cataract patients ex- 
cluding myopic individuals, under age- 
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60 years, and cases in which vitreous 
loss occurred, retinal detachment was no 
less frequent after intracapsular cataract 
extraction and Sputnik iris supported 
lenses than in controls. Both groups 
were followed up for a minimum of 
two years, The detachments predomi- 
nantly occurred from retinal breaks in 
areas of the retina that looked normal 
preoperatively. 
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RHEGMATOGENOUS RETINAL DETACHMENT WITH RETINAL 
TELANGIECTASIA 


JAMES S. KELLEY, M.D., AND PETER DANZINGER, M.D. 


Baltimore, Maryland 


A high incidence of retinal detachment 
is usually reported with Coats’ disease.! 
In some series detachment varies from 
local retinal elevation to total retinal sepa- 
ration. The incidence varies according to 
the selection of cases and the extent of the 
detectable detachment. Retinal detach- 
ment is less common in cases of Leber’s 
multiple miliary aneurysms or eases of 
retinal telangiectasia. In all categeries of 
these idiopathic, often unilateral exuda- 
tive vasculopathies, any associated retinal 
detachment is usually nonrhegmatoge- 
nous, The patient we describe had retinal 
vascular telangiectasia with bullons reti- 
nal detachment. A retinal hole was detect- 
ed and treated with an encircling scleral 
buckle. The prompt and permanert reso- 
lution of subretinal fluid supported our 
belief that this was a rhegmatogenous 
retinal detachment. The case is of interest 
in light of current reports associating 
rhegmatogenous retinal detachmen:s with 
other types of retinal vascular disease2 
Retinal telangiectasia may be asscciated 
with increased incidence of both exuda- 
tive and rhegmatogenous retinal detach- 
ments. 


CASE REPORT 


A 34-year-old man was examined here because of 
a sudden loss of vision in his right eve. He had had a 
muscle imbalance since childhood. He admitted to a 
"haze" in the vision of his right eye for man y years; 
however, he was able to read the newspaper with the 
left eye covered. He denied any historv of ocular 
trauma. 

Examination revealed a visual acuity without cor- 
rection of R.E.: 1/200 (1/200) and L.E.: 6/6 :20/20). 
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An exotropia of 14 prism diopters was present in the 
right eye. The conjunctiva and the cornea were 
unremarkable. The anterior chamber was clear, and 
no cell or flare was evident. The intraocular pressure 
was 17 mm Hg. Ophthalmoscopic examination of 
the right eve was impaired because of an extensive 
vitreous hemorrhage, and only the far periphery at 
the 3 o'clock position was seen, revealing angioma- 
tous changes with some retinal exudates. The lef 
eye was normal. 

The patient was treated as an outpatient. Homa- 
tropine 596 drops and bedrest were prescribed. After 
one week the vitreous hemorrhage in the right eve 
had cleared so that fluorescein angiography could be 
performed. On reviewing the angiogram, telangiec- 
tatic vessels in the midperiphery were documented. 
On a visit one week later, visual acuity in the right 
eye had improved to 6/15-(20/50-). The anterior- 
chamber showed some 3+ cells and l+ flare. 
Ophthalmoscopic examination revealed telangiec- 
tatic vessels, and several angiomatous lesions sur- 
rounded with some vellow-white exudates involving 
the superior and inferior nasal quadrant and the 
inferior temporal quadrant. The patient did not 
undergo laser photocoagulation because visual acu- 
itv had dropped to 6/21 (20/70), the intraocular 
pressure in the right eve was 6 mm Hg with the 
Goldmann tonometer, and a retinal detachment in- 
feriorly with a small hole at the 12 o'clock position 
was present (Fig. 1). The posterior vitreous was 
detached from the posterior retina but adhered to the 
operculum. 

Results of physical examination were normal. 
Laboratory test results revealed a complete blood 
cell count with a hemoglobin of 15.4 g/100 ml, 
hematocrit of 46.5%, white blood cell count of 
14,500 mm? with 80% neutrophils, 3% band forms. 
14% lymphocytes, and 2% monocytes. Platelet count 
was normal. The serologic test for syphilis was 
negative. Coagulation history was negative and anti- 
nuclear antibodies were negative. Sedimentation 
rate was 10 mm/hr. Urinalysis was within normal 
limits. The values of a serologic sereen were normal, 
including the cholesterol of 252 mg/d] and triglyce- 
rides of 157 mg/dl. The electrocardiogram and chest 
x-ray were normal. 

The patient underwent surgery for repair of the 
retinal detachment, at which time cryotherapy was 
applied to the hole at the 1 o'clock position. A high 
encircling silicone buckle was placed at the equato- 
rial plane. Cryotherapy was also applied to the 
telangiectatic vessels in the inferior nasal quadrant. 
Sclerotomy was not performed because the position 
of the buckle was satisfactory. Postoperatively, the 
patient was treated with atropine 1% drops, genta- 
micin sulfate (Garamycin) drops, and 40 mg of 
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Fig. 1 (Kelley and Danzinger). Artist's drawing of 
retinal detachment before scleral buckle. The hole is 
near 12 o'clock. There are scattered areas of telan- 
giectasia and lipid exudate. 


prednisone per day. In the following days the total 
amount of subretinal fluid gradually decreased. The 
patient was discharged on the seventh postoperative 
day. 

Two weeks after surgery the retina was flat in all 
quadrants, but visual acuity was only 6/120 (20/400) 
in the right eye. Best corrected visual acuity in the 
right eve gradually improved to 6/24 (20/80). Some 
lipid exudates were seen surrounding the macula. 
Two months after retinal surgery, the patient re- 
ceived 120 spots of argon laser photocoagulation to 
the superior and inferior temporal areas that showed 
vascular abnormalities. Five months after the sur- 
gery the visual acuity remained at 6/24- (20/80-), the 
areas of photocoagulation showed good reaction, 
and the retina was flat. A persistent leakage of 
fluorescein dye was noted from the parafoveal ves- 
sels. Further laser treatment of these vessels was 
deferred in favor of careful monitoring of the course 
of the disorder. Visual acuity remained at 6/24 
(20/80) 14 months after surgery. No recurrence of 
the subretinal fluid was noted (Fig. 2). 

The areas of telangiectasia inferior nasal treated 
with crvotherapy had regressed. The inferior tem- 
poral untreated area, however, also showed less 
lipid deposits in the retina. Angiography revealed 
telangiectasia of similar structure in the superior 
temporal quadrant (Fig. 3). 


DISCUSSION 
Qur case is an example of idiopathic or 
nomspecific retinal telangiectasia.’ This 
designation is descriptive and avoids the 
controversy over classification by epo- 


Fig. 2 (Kelley and Danzinger) After scleral 
buckle the retinal detachment resolved. Only one 
area of telangiectasia near 4 o'clock was treated with 
cryotherapy. There was little change in the vascular 
pattern. 


multifocal in this man. No hereditary, 
systemic, or central nervous system 
findings were present to allow a more 
specific classification. 


nous type has recently been associated 





Fig. 3 (Kelley and Danzinger). Fluorescein angi- 
ography outlines the abnormal dilated vascular 
channels temporal to the macula. 
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with occlusive retinal vascular disease.2° 
This includés branch retinal vein occlu- 
sion, central retinal vein occlusion, and 
central artery occlusion. It has leng been 
associated with advanced diabetic reti- 
nopathy and sickle cell retinopathy. 
There are few published reports of rheg- 
matogenous detachment with retinal tel- 
angiectasia. Egerer and associates® found 
that one of 20 patients they reported had a 
retinal tear before therapy. The associat- 
ed detachment responded to a scleral 
buckling procedure as in our case. The 
two cases suggest that rhegmatogenous 
retinal detachments occur with a low but 
significant incidence in cases with retinal 
telangiectasia. 

Regenbogen and associates? recently 
reported a number of factors that contrib- 
ute to the mechanism of retina! breaks 
associated with retinal vascular disorders, 
which include: retinal ischemia. retinal 
exudation, vitreous detachment, vitreous 
contraction, growth of retinal neovascu- 
larization, and perhaps changes in the 
underlying choroid. In cases with fibro- 
vascular proliferation and vitreous con- 
densation, the retinal traction is visible. 
Where these factors are missing the mech- 
anism is less obvious. Our patient had a 
posterior vitreous detachment at a rela- 
tively early age. It is tempting to assume 
that this acceleration of a senescent 
change was caused bv the retinal vascular 
disease and therefore contributed to the 
retinal. detachment. Our patient's rapid 
response to treatment of the retinal tear 
minimizes the possibility that the hole is 
an incidental finding in an otherwise exu- 
dative detachment. 

The primary concern in this case was 
the extensive rhegmatogenous retimal de- 
tachment. The associated retinal vascular 
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disease was treated in a tentative and 
stepwise manner. Moderate cryotherapy 
was applied inferior nasal to an area of 
telangiectasia, but little response was 
noted. Laser was applied to an area super- 
ior temporal to the macula. Lipid in the 
macula seemed slightly reduced. Because 
the patient was fully active and essential- 
ly asymptomatic, further treatment was 
withheld and the patient was followed 
up. Rhegmatogenous retinal detachment 
may be a complication of some therapeu- 
tic modalities suggested for retinal telan- 
giectasia. The same disorder may be part 
of the natural course as well. 


SUMMARY 


A 34-year-old man with unilateral reti- 
nal telangiectasia developed a bullous 
retinal detachment. A horseshoe retinal 
tear was found at 12 o'clock. The detach- 
ment resolved with placement of an en- 
circling scleral buckle. The prompt and 
permanent resolution of subretinal fluid 
supported our belief that this was a rheg- 
matogenous retinal detachment. 
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RETROLENTAL FIBROPLASIA IN HYPOXIC NEWBORN 


JOHN NAIMAN, M.S., W. RICHARD GREEN, M.D., A 
AND ARNALL PATZ, M.D. 
Baltimore, Maryland 


Correlation of retrolental fibroplasia 
and administration of oxygen to prema- 
ture infants has been generally accepted 
since publication of the results of the 
cooperative retrolental fibroplasia study.! 
Occasionally, retrolental fibroplasia has 
been reported in full-term infants,?~4 pre- 
mature infants not given supplemental 
oxygen,? and premature infants given 
supplemental oxygen but having heart 
defects that result in cyanosis.5® Retinal 
changes similar to those changes of active 
retrolental fibroplasia have been de- 
scribed in premature, stillborn, and anen- 
cephalic infants.” 

We report herein a case of retrolental 
fibroplasia documented _histopatholog- 
ically in an infant born at 29 weeks. The 
patient was given supplemental oxygen. 
Because of severe congenital heart de- 
fects, the infant's arterial partial pressure 
oxygen alveolar (PAO,;) never increased 
above 91 mm Hg and in only three isolat- 
ed measurements was it greater than 
80 mm Hg. Thus, retrolental fibroplasia 
developed in an infant where measure- 
ments generally ranged between 50 and 
100 mm Hg. 


CASE REPORT 


A 26-year-old woman gave birth to a 1,700-g 
infant at about 29 weeks' gestation. The mother was 
healthy and she had no history of drug abuse or 
trauma during pregnancy. 

One hour after birth, the infant suffered respira- 
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tory arrest and was resuscitated. At this time, 100% 
inspired oxvgen was administered. The child was 
weaned to a 6096 oxygen environment by day 3 and 
maintained at a 5096 oxygen environment for the 
next four weeks. 

Choanal atresia was diagnosed after unsuccessful 
nasotracheal intubation and negative methylene 
blue test. Additionallv, the infant had an abnormal 
electrocardiogram, a systolic ejection murmur was 
noted, and cardiac catheterization revealed pro- 
found defects. 

The patient had pulmonary edema during the first 
week of life and her PAO, ranged from 35 to 
91 mm Hg (Fig. 1). For the next three weeks, PAO, 
remained in the range of 40 to 75 mm Hg. During 
the fourth week, attempts to reduce the inspired 
oxygen concentration from 55 to 4596 induced 
bradycardia. In the fifth week the patient was extu- 
bated; however, she worsened. She had increasingly 
frequent episodes of bradycardia, and PAO, levels 
showed a markedly decreasing trend. Levels could 
not be increased by increasing the fraction of in- 
spired oxygen concentration. Acidosis developed 
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Fig. 1 (Naiman, Green, and Patz). Partial pressure 
oxygen alveolar (PAO») determinations over 58 days. 
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and she died at age 60 days. All blood gas analyses 
were performed on blood drawn from the umbilical 
arfery. 


RESULTS 


At autopsy the following defeets were 
documented: atrioventricular camal mal- 
formation with large ostium, tricuspid 
atresia and closed mitral valve, small 
right ventricle with double outlet, bicus- 
pid pulmonary valve, hyperplastic pul- 
monary artery and aortic valve. patent 
ductus arteriosus, right-sided aortic 
arch, patent foramen ovale, and small 
ventricular septal defect. 

The eves on gross examinaticn were 
normal except for a ridge of retinzl thick- 
ening parallel to the ora serrata and locat- 
ed at the equator temporally. Microscopic 
examination of both eves disclosed simi- 
lar changes. Retinal vascularization ex- 
tended to near the ora serrata nasally. 

At about the midequatorial area tem- 
porally there was a thick zone of prolife- 
rated endothelial cells thickening the 
nerve fiber layer (Fig. 2). Retinal vessels 
extended into these nodules from their 
posterior aspect. An occasional lume- 
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Fig. 2 (Naiman, Green, and Patz). Equatorial area 
temporally with retinal vessel (asterisk) extending 
into a large zone of endothelial-cell proliferation 
(arrow and inset), A wedge-shaped area of spindle- 
shaped mesenchymal cells (arrowheads) is present 
anterior to the nodule of endothelial-cell prolifera- 
tion (hematoxvlin and eosin, x185; insert, «300). 
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nized vessel was observed within these 
areas. The endothelial cell nodules were 
continuous anteriorly with a large aggre- 
gate of spindle-shaped mesenchymal 
cells (Figs. 2 and 3) that tapered off to a 
single layer more anteriorly. 

Flat trypsin digestion preparations of 
retina from the caps of both eves dis- 
closed normal appearing vasculature pos- 
teriorly and nasally. The vascular pattern 
temporally had a serrated appearance 
with zones of increased anastomosing ar- 
cades of vessels terminating in a dense 
hypercellular area (Fig. 4). These hyper- 
vascular and hypercellular areas alternat- 
ed with more posterior zones where there 
were few or no vascular arcades and few 
or no nodules of endothelial cell prolif- 
eration (Figs. 4 and 5). These hypocel- 
lular areas marked the points at which ret- 
inal arterioles anastomosed with the 
peripheral area of neovascularization. In 
these hypocellular areas, only occasion- 
al vascular arcades and nodules of 
endothelial cells were present (Figs. 4 
and 5). 

The intervening hypervascular and 
hvpercellular areas were the points at 
which no direct arterial supply was evi- 
dent and the arcades were continuous 
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Fig. 3 (Naiman, Green, and Patz). Spindle-shaped 
mesenchymal cells anterior to zone of endoth®lial 
cell proliferation (hematoxvlin and eosin, x500). 
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Fig. 4 (Naiman, Green, and Patz). Peripheral 
temporal retina showing hypercellular and hvper- 
vascular venous areas (asterisks) alternating with 
more posterior arterial zones of hvpocellular and 
hvpovascular retina (arrows). A retinal arteriole (ar- 
rowheads) enters each of the hvpocellular and hvpo- 
vascular areas (trypsin digest preparation, x7). 


with retinal veins posteriorly (Figs. 4 and 
6). In the hypervascular and hvpercellular 
venous areas the number of vessels and 
anastomoses gradually increased and 
merged with the highly cellular zone of 
endothelial cell proliferation (Fig. 6). 
The advancing anterior margin of the 





Fig. 5 (Naiman, Green, and Patz). Higher power 
of one of the hypocellular and hypovascular areas 
present in Figure 4. There are only three small 
endethelial cell nodules (arrowheads). A retinal arte- 
riole (arrow) enters the area posteriorly (trypsin 
digest preparation, x60). 
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Fig. 6 (Naiman, Green, and Patz). Peripheral 
hvpervascular and hypercellular venous area with 
progressively increasing vascular anastomoses and 
arcades merging with a dense zone of endothelial- 
cell proliferation (arrows). Nonvascularized strands 
of mesenchymal cells extend anteriorly from the 
endothelial zone and some of these join to form an 
arcade (arrowhead and inset) (trypsin digest prepa- 
ration, X60; inset, x250). 


hypercellular zone had numerous pro- 
jections of strands of cells (Fig. 7) that 
in some areas would join adjacent pro- 


jections to form nonvascularized ar- 
cades (Fig. 8). Histopathologic diag- 


nosis was active retrolental fibroplasia 
state IB.9:? 





Fig. 7 (Naiman, Green, and Patz). Nodular anteri- 
or extension of proliferative endothelial zone (a 
row) with strands of mesenchymal cells streaming 
from its anterior extent (arrowheads! (trypsin digest 
preparation, x 250). 
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DISCUSSION causes of retrolental fibroplasia. Factors 


e Increased oxygen levels were adminis- 
tered to the patient for 58 days. The 
importance of duration of oxygen therapy 
was established by the original collabora- 
tive study and confirmed in a later collab- 
orative study. These studies support the 
occurrence of retrolental fibroplasia in 
this patient. 

The patient's undilated arterial blood 
PAO, levels were mostly hypexic and 
never above 91 mm Hg. There was maxi- 
mum PAO, (91 mm Hg) followed bv a 
minimum (39 mm Hg) during dass 5 to 7. 

As in all cases where arterial PAO, is 
measured from either umbilical artery or 
other arterial sources, it is difficult to 
provide continuous monitoring of the 
oxygen levels. Although the measured ar- 
terial blood gas values never exceeded 91 
mm Hg, the actual PAO, level during the 
intervals between measurements cannot 
be documented. Despite this limitation of 
noncontinuous PAO, sampling, i* is rea- 
sonable to assume that maximal arterial 
oxygen tension was probably not signifi- 
cantlv increased over the measured 
amounts in view of the cardiac abaormal- 
ities present and the frequencv of blood 
gas sampling. In the first 26 days a total 
of 46 determinations were conducted 
(Fig. 1). 

The patient's history has clinica! signif- 
icance in view of contemporary practices 
of oxygen administration to the premature 
infant. It indicated that despite careful 
monitoring and restricting of the arterial 
PAO, blood gas levels, classical retrolen- 
tal fibroplasia can occur. 

The occurrence of retrolental fibropla- 
sia in an infant with extensive congenital 
heart defects, which prevents proper oxy- 
genation raises questions concerning the 


or agents other than increased oxvgen 
concentrations may be capable of occa- 
sionally causing retinal vasoproliferation 
in the premature retina. 


SUMMARY 


A premature infant with hypoxia 
caused by severe cardiac malformations 
developed stage IB retrolental fibropla- 
sia, which was documented after death. 
Despite arterial oxvgen partial pressures 
of 91 mm Hg or less the classical histolog- 
ic changes were observed in the temporal 
peripherv of each eve. 
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DONOR CORNEA CONTAMINATION WITH 
McCAREY-KAUFMAN MEDIUM PRESERVATION ° 


HUMBERTO ESCAPINI, JR., M.D., RANDALL J. OLSON, M.D., 
AND HERBERT E. KAUFMAN, M.D. 


New Orleans, Louisiana 


Since McCarey and Kaufman! first re- 
ported storing corneas in tissue culture 
medium composed of dextran and antibi- 
otics, many eye banks have been using 
this method of corneal preservation. 
Some of the reasons cited for culture 
medium storage are as follows: extended 
transplantation time, better donor materi- 
al, and ease of transportation and ship- 
ping. Since the medium was introduced 
in 1974, thousands of transplants with 
donor tissue stored in McCarey-Kaufman 
(M-K) medium have been done without 
infection. 

In late 1976, a case of Flavobacterium 
endophthalmitis? was reported after kera- 
toplasty in which a cornea stored in M-K 
medium was used. This particular organ- 
ism was cultured from the patient’s eye, 
from the donor rim, and from tissue cul- 
ture medium. We report herein a case of 
Staphylococcus aureus contamination of 
an M-K medium-stored cornea and the 
resulting small and successfully treated 
corneal infection after an otherwise un- 
eventful keratoplasty. 


CASE REPORT 


A 63-year-old woman had bilateral interstitial 
keratitis and cataracts, with amblyopia in her right 
eye and visual acuity in her left eve of 6/60 (20/200) 
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She underwent an uneventful 7.5-mm keratoplasty 
(8.0-mm donor graft) of her left eve, combined with 
lens extraction. Gentamicin sulfate (Garamycin), 
10 mg subconjunctivally, was given at the end of the 
procedure as a routine postoperative measure. On 
the first postoperative day, corneal thickness was 
0.58 mm, and the transplant was doing well. Accord- 
ing to our regular routine, the patient received a 
regimen of atropine 1% twice a day and Decadron 
0.1% four times a day. She also had been taking 80 
mg of prednisone orally every day since the day 
before surgery as do all of our patients with heavy 
corneal vascularization or interstitial keratitis. 
Later on the first postoperative day, cultures of the 
M-K medium in which the donor cornea had been 
stored showed a heavy growth of S. aureus. Cultures 
of the M-K medium and donor rim are routinely 
taken at the time of surgery. Occasional light growth 
is seen of S. epidermidis without clinical infection: 
however, heavy growth such as this had not been 
seen by the Southern Evebank. Reexamination of 
the patient showed a small, hazy infiltrate at the 
graft margin at the 6 o'clock position (Figure). 
Culture specimens were taken of the infiltrate, and 
the patient was given 3 mg/ml of topical gentamicin 
sulfate and Neosporin every hour. 40 mg of 
gentamicin sulfate intravenously every eight hours, 
and 1 g of methicillin intravenously every six hours. 
On the second postoperative day, culture 
sensitivities showed the S. aureus to be resistant to 
chloramphenicol, clindamycin, streptomycin, gen- 





Figure (Escapini, Olson, and Kaufman). Cornea! 
infiltrate caused by S. aureus after penetrating kera- 
toplasty. 
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tamicin sulfate, tobramycin, lincomycin, neomycin, 
penicillin, and polymyxin B. It was sensitive to 
bacitracin, methicillin, and the cephalosporins. Pre- 
vious therapy was discontinued and the patient was 
given 10,000 units/ml of topical bacitracin every 
hour, 1 g of methicillin intravenously every four 
hours, and cycloplegics. Systemic antibiotics were 
discontinued after five days; the eve at that time had 
a corneal thickness of 0.60 mm. The infiltrate had 
largely regressed and the epithelium had healed. On 
the seventh postoperative day, the patient was dis- 
charged and we prescribed topical bacitracin 
(10,000 units/ml) drops every four hours. 

Cultures from the corneal specimens grew S. 
aureus with the same antibiotic sensitivity as that 
grown from the M-K medium. Phage !vping was 
done at the Center for Disease Control in Atlanta, 
Georgia, and was identical for the S. aureus from 
both M-K medium and the graft specimen. 


On the 14th postoperative day, the corneal thick- 


ness of the spatient’s graft was 0.58 mm. The infil- 
trate could be seen only as a faint haze. Otherwise, 
the eye was healing normally, and the vitreous 
remained clear throughout the postoperative period. 


DISCUSSION 


In 1967, Polack, Locatcher-Khorazo, 
and Gutierrez? examined 240 postmortem 
eyes and found that all had bacterial 
contamination. (Our patient had no pre- 
disposing diseases or evidence of altered 
immunity. The other donor eye was also 
successfully used without infection and a 
negative donor rim and M-K medium 
culture was obtained at 48 hours.) This 
contamination was similar to that of the 
ocular flora of the normal living eve but 
increased in the postmortem eyes. The 
organisms cultured in their series were S. 
epidermidis in 71.7%, S. aureus in 36.3%, 
diphtheroids in 60.895, and a lesser num- 
ber for many other species, including 
Escherichia coli in 10%, Klebsiella 
pneumoniae in 18.8%, Flavobacterium in 
10.8%, and Pseudomonas aeruginosa in 
4.2%. 

They found that after the epithelium 
was removed with wet gauze, 77% of the 
eyes still showed bacteria; however, the 
amount of contamination was greatly de- 
creased. Their most effective method of 
preventing donor contamination was fre- 
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quent dripping of polymyxin B, neomy- 
cin, and gramicidin mixture over the cor- 
nea for two minutes. Only 27% of those 
eyes had bacterial contamination, and 
bacterium, when present, was markedly 
decreased. Before antibiotic usage, copi- 
ous irrigation can help loosen some of the 
superficial contamination and foreign de- 
bris, such as eyelashes.4 

Keates, Mishler, and Riedinger® found 
that a significant percentage of postmor- 
tem eyes from patients who had had 
septicemia were contaminated with or- 
ganisms that survive modern eye-bank 
techniques. These organisms can be cul- 
tured both from M-K medium and from 
the aqueous of refrigerated whole eyes. 
Thirty percent of the M-K medium- 
preserved corneas from eyes removed 
from septicemic patients had bacterial 
growth even though the eyes had been 
placed in M-K medium, copiously irri- 
gated, and treated with the topical antibi- 
otic mixture. Although S. epidermidis 
was identified in two of the positive cul- 
tures, one was Pseudomonas. When spec- 
imens from refrigerated whole eyes were 
cultured, 40% of the corneal cultures had 
positive findings, and half of the orga- 
nisms were identified as Pseudomonas. 
The eye bank has the responsibility to 
determine the cause of death and to refuse 
tissue taken from septicemic patients as 
well as from patients with any suspected 
slow virus infection, an already accept- 
ed contraindication for transplant use.® In 
a study of rabbit corneas inoculated with 
S. aureus, 20% remained contaminated 
after normal eye-bank techniques and 
preservation in M-K medium with peni- 
cillin and streptomycin.’ Soaking the ex- 
terior cornea in Neosporin solution for 
three minutes before preservation, how- 
ever, stopped this contamination. 

No evidence exists of an increased risk 
of infection with M-K medium. One 
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study showed that 25 eyes taken from 
patients without septicemia and stored in 
M-K medium had negative findings on 
culture of the scleral rim, and our experi- 
ence has been that preservation in tissue 
culture medium is safe. In reviewing our 
records at the University of Florida we 
found two cases of endophthalmitis oc- 
curring shortly after keratoplasty. Both 
occurred while whole donor eyes were 
being used. In those septicemic patients 
described by Keates, Mishler, and Rie- 
dinger, contamination was more fre- 
quent in whole eye tissue as compared to 
that preserved in M-K medium. The high 
concentration of antibiotic in the medi- 
um, although not active at 4°C, is ab- 
sorbed into the cornea, which acts as an 
antibiotic storage site in the early stages 
after transplantation. That absorption 
possibly makes M-K storage safer than 
whole eve storage. Brightbill, Terrones, 
and Gould? found that S. aureus was 
more easily recovered in greater amounts 
from tissue in whole eye storage as com- 
pared with that in M-K medium storage. 

In our case, either the nourishing medi- 
um was contaminated or contaminated 
tissue was placed in sterile medium, re- 
sulting in donor contamination that was 
only clinically evident as a small infiltrate 
at the donor margin in an otherwise suc- 
cessful graft. With the similar antibiotic 
resistance pattern and with identical 
phage typing, the infiltrate seen was un- 
doubtedly caused by the S. aureus cul- 
tured from the M-K medium. No matter 
what precautions are taken or what anti- 
biotics are used prophylactically, some 
contamination that will be resistant to all 
of these measures is possible. This partic- 
ular S. aureus infection was highly resist- 
ant to the gentamicin sulfate used in the 
M-K medium as well as to penicillin, 
streptomycin, polymyxin B, gramicidin, 
and neomycin. Because all of the com- 
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monly used antibiotics had little effect on 
the organism, the likelihood of transfer 
ring this organism from the donor tissue 
or tissue culture medium to the trans- 
planted cornea was greatly increased. 

In obtaining any donor tissue there are 
many possible sources of contamination, 
including blood-borne bacteria from the 
patient as well as the increased normal 
flora of the external eye that occurs after 
death. Also, a lapse in technique in enu- 
cleation as well as inadequate use of 
irrigation and topical antibiotics could 
contaminate the tissue before removal of 
the corneoscleral rim before preservation. 

Most eye banks use gentamicin with 
M-K medium. We use a concentration of 
100 pg/ml. Our case indicates that possi- 
bly a cephalosporin should also be added 
to further protect against Staphylococcus, 
which is so commonly encountered in 
postmortem eyes. Some organisms, how- 
ever, might survive despite all combina- 
tions of antibiotics. Therefore, culturing 
the donor tissue is imperative; in the case 
of refrigerated corneas, the sclera and 
aqueous should be cultured at the time of 
surgery, and, in medium-nourished cor- 
neas, the donor and M-K medium should 
both be cultured at the time of surgery. 


SUMMARY 


A patient had corneal infection with 
Staphylococcus aureus after keratoplasty 
from tissue preserved in McCarey-Kauf- 
man medium. The small, successfully 
treated corneal infection was from the 
same organism cultured from the tissue 
culture medium at the time of transplan- 
tation. 

Possible sources of donor-tissue con- 
tamination included the increase in ocu- 
lar flora seen in postmortem eves, blood- 
borne bacteria, lack of sterile technique in 
securing donor tissue, inadequate irriga- 
tion of the tissue, and inadequate use of 


CONGENITAL PERFORATED CORNEA IN PETER’S ANOMALY 


JOHN HECKENLIVELY, M.D., AND RICHARD KIELAR, M.D. 


Lexington, Kentucky 


Mesodermal dysgenesis, or the anterior 
cleavage syndrome, is a developmental 
abnormality characterized by malforma- 
tion or disturbance of the anterior seg- 
ment tissues embryologically derived 
from mesoderm. 

This malformation may have any of 
the following features: prominent Sch- 
walbe's line, corneal leukoma, iris strands 
to Schwalbe's ring or to a leukoma, or 
both, posterior corneal defect, anterior 
stromal iris hypoplasia, and lens apposi- 
tion to corneal defect. Glaucoma fre- 
quently is present in many of these eves. 
Various combinations of these anatomic 
defects have been given specific epo- 
nyms.! 

Even though this abnormality has been 
hvpothesized as being caused bv defec- 
tive central migration of corneogenic 
mesoderm,? or possibly by an intrauterine 
keratitis,? with ulceration and perfora- 
tion, to the best of our knowledge there 
are no reported cases of a congenital per- 
forated cornea associated with mesoder- 
mal dvsgenesis. We describe herein an 
infant born with a perforated left cornea 
associated with bilateral central corneal 
defects caused by mesodermal dysgen- 
esis. 


CASE REPORT 


A 3,200-g male infant was born to a gravida 4, 
para 2, AB 0 mother. Delivery was normal. There 
was no history of ocular problems in the family, and 
the prenatal history was unremarkable. The mater- 
nal prenatal white blood cell count was 23,000/mm?. 
The child had a small central 2-mm corneal perfora- 
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tion of the left eve with thin membranous material 
extruding from the perforation site (Fig. 1). The 
anterior chamber was flat. The right eve revealed a 
paracentral corneal stromal opacity (Fig. 2). The 
corneal diameters were R.E.: 9.5 x 8.5 mm, and 
L.E.: 10.5 x 8.0 mm. Results of the remainder of the 
ocular examination of the right eve were normal. 

Results of the general physical examination were 
within normal limits except for lethargy. Because of 
the possibility of infection and sepsis, the patient 
was given IV garamicin, ampicillin, and methicillin 
After 48 hours of observation in the premature 
intensive care unit, a penetrating keratoplasty, with 
excision of the fibrovascular membrane extruding 
from the perforation site, was performed on the 
child. During surgery, deep corneal vascularization 
with extensive adhesion of iris and vitreous, o: 
possibly lens material, was noted. The child had an 
uneventful postoperative course, with ultimate vas- 
cularization of the graft. Cultures from the perfora- 
tion site for bacteria, fungi, and acid-fast organisms. 
were negative. 

Laboratorv data revealed a white blood cell count 
of 18,700/mm? with a differential cell count of 50 
segmented neutrophils, 17 bands, 6 eosinophils, 17 
lymphocytes, and 10 monocytes. The platelet count. 
urinanalvsis, urine amino acid screen, and stool 
parasite screen were normal. Serum immunoglob- 
ulin concentrations were high normal IgM, normal 
IgA, and normal IgG, and decreased haptoglobin. 
Blood levels of albumin, alpha-2, transferrin, and 
B-1-C were all normal. The chromesome analysis 
showed a normal karyotype with no abnormalities 
noted. 

The FTA and VDRL of the mother were nonreac- 
tive. The mother’s immunoglobulins were: IgM, 





Fig. 1 (Heckenlively and Kielar). Left eve of 
newborn infant with central 2-mm corneal perfora- 
tion and extruding membraneous material. 
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Fig. 2 (Heckenlively and Kielar). Right eye shows 
a paracentral opacity involving deep stroma. 


normal; IgG, slightly decreased; and IgG, low 
normal. Albumin, alpha-2, haptoglobin, teansferrin, 
and B-I-C were all normal. Convalescent titers of 
the mother included: rubella, 1:20; cytomegalo- 
virus, 1:16; herpes zoster, 1:64; influenza Group A, 
1:8; influenza Group B, 1:8; toxoplasmesis, nega- 
tive. The child’s ten-day postnatal titers were cyto- 
megalovirus, 1:16; herpes zoster, 1:32; influenza 
group A, 1:16; influenza group B, 1:8; anc toxoplas- 
mosis, negative. Repeat rubella titer fowr months 
later was 1:10. 

At age 6 weeks, a grade 2 systolic murmur was 
heard, and at age 3 months, the child developed 
congestive heart failure. Chest x-ray revealed cardio- 
megaly with hyperinflated lung fields. Electrocardi- 
ograms showed left ventricular hypertrophy with 
strain, and a Wolff-Parkinson-White pattern. The 
child responded rapidly to furosemide (Lasix) and 
digitalization. An echocardiogram showed a thick- 
ened septum, and cardiac catheterizatioa showed 
myocardial disease, mild mitral regurgitation, and 
hypertension. Results of hypertensive examination, 
including vanillylmandelic acid and intravenous 
pyelogram, were unremarkable. The diagmoses were 
endocardial fibroelastosis, systemic hypertension, 
and anterior cleavage syndrome. 

At age 3 years, the child’s visual acuity could not 
be tested but appeared to be normal in theright eye. 
An evaluation under anesthesia revealed corneal 
diameters of R.E.: 11.5 mm, and L.E.: 12.0 mm 
vertically and horizontally. Slit-lamp examination of 
the right eve revealed a paracentral 3 x 2-mm 
corneal opacity superior temporal to the wisual axis 
that involved the deep stroma. The anterior chamber 
was deep and clear and there were no imis or lens 
abnormalities. In the left eve, there was 360 degrees 
of peripheral pannus that extended to the central 
cornea superiorly. There was a 4-mm central area of 
stromal scarring including the previous 2-:nm pene- 
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trating keratoplasty. The anterior chamber was flat 
except for a shallow formed chamber temporally. 
The pupillary border could not be seen because of 
the central corneal scarring. Gonioscopy of the right 
eye revealed the angle open to the ciliary body 360 
degrees with scattered areas of prominent iris pro- 
cesses attaching to the trabecular meshwork. 
Applanation tensions were R.E.: 16 mm Hg, and 
L.E.: 17 mm Hg. 

Examination of the excised material at the time of 
keratoplasty revealed a coiled lens capsule attached 
to a cellular fibrovascular tissue compatible with the 
diagnosis of persistent hyperplastic primary vitre- 
ous (Fig. 3. Remnants of corneal tissue excised 
from the edge of the perforation site were insuffi- 
cient for accurate histopathologic interpretation. 


DISCUSSION 


Corneal perforation associated with cen- 
tral corneal defects caused by mesoder- 
mal dysgenesis has been described, +5 but 
to the best of our knowledge not at the 
time of birth. 

The findings in the left eye of a vascu- 
larized opaque cornea with a small cen- 
tral perforation are seen in both central 
corneal defects associated with mesoder- 
mal dysgenesis and perforation caused by 
a corneal infection. An oval paracentral 
corneal opacity involving the posterior 
corneal stroma of the right eye, lack of 
microorganisms on smear or culture of 
the perforated left cornea, no evidence of 
intrauterine or systemic infection in the 
mother, or systemic infection in the child, 





Fig. 3 (Heckenlively and Kielar). Coiled lens 
capsule attached to cellular fibrovascular tissue 
(PAS, x 200). 
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are all factors indicating that the corneal 
defect in the left eve was developmental 
and not infectious. 

Glaucoma as a result of forward dis- 
placement of lens and iris, with peripher- 
al anterior synechiae formation may 
greatly contribute to corneal rupture as 
central defects of Descemet’s membrane 
are common in the condition.!? Because 
the left cornea was perforated at birth, the 
relationship of intraocular pressure to 
corneal perforation in this case is un- 
known. Evidence of corneal perforation 
at birth has been reported with previous 
amniocentesis,® but this was not per- 
formed in our case. 

Reese and Ellsworth? commented on 
the large percentage of their cases with 
mesodermal dysgenesis that had previous 
rubella infection. However, the antibody 
titers to rubella and other infectious 
agents in the mother and child indicated 
no evidence of congenital infection. 

Our case of mesodermal dysgenesis 
would be classified as a Peter's anomaly.! 
The right eve revealed a deep stromal 
leukoma; the left eve at birth showed a 
central corneal defect, leukoma, iris, and 
lens adhesion to the corneal defect. 

Cardiovascular anomalies are not infre- 
quently associated with central corneal 
defects in mesodermal dysgenesis. The 
cardiovascular findings in this case are 
consistent with these previous reports.'?? 

The anatomical cause of central corneal 
defects has been thought to be the result 
of a faulty migration of mesoderm form- 
ing corneal stroma and endothelium, 
faulty separation of the lens vesicle, or 
anterior displacement of the lens/iris dia- 
phragm by a retrolental mass with pres- 
sure on corneal endothelium and Des- 
cemet's membrane, causing attenuation, 
dissolution, and a resultant corneal opa- 
city.2% The mechanism of the central 
corrfeal defect with resulting perforation 
in this case is unknown, but the presence 
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of material compatible with persistent 
hyperplastic vitreous excised at the time 
of penetrating keratoplasty, is compatible 
with the mechanism of anterior displace- 
ment of the lens/iris diaphragm by a ret- 
rolental mass. 


SUMMARY 


A male infant was born with a perforat- 
ed left cornea associated with bilateral 
central corneal defects caused by meso- 
dermal dysgenesis. Smears and culture of 
the perforated cornea revealed no infec- 
tious agents, and there was no evidence of 
systemic infection in the child or mother 
at birth. Histopathologic material excised 
during keratoplasty was compatible with 
persistent hyperplastic vitreous, possibly 
causing a forward displacement of the 
lens/iris diaphragm with pressure on the 
corneal endothelium and possible disso- 
lution of the cornea leading to perfora- 
tion. The relationship of increased intra- 
ocular pressure in this case was unknown. 
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MYCOTIC ENDOPHTHALMITIS IN DRUG ABUSERS 
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Nashville, Tennesee 


Five recent reports have associated my- 
cotic endophthalmitis with intravenous 
drug abuse. Sugar, Mandell, and Shalev! 
reported two cases, one with bilateral 
involvement. In the first case, definite 
septate hyphal fragments were identified 
in the sections of the enucleated eye spec- 
imen. Their second patient was an intra- 
venous methylphenidate abuser, who had 
a chronic progressive bilateral inflamma- 
tory process that progressed to retinal 
detachment in one eye and to phthisis 
bulbi in both eyes. In this case, a clinical 
diagnosis was made without any corrobo- 
rative laboratory studies. 

Getnick and Rodriques? reported a case 
of unilateral mycotic endophthalmitis in 
a heroin addict. Smears of a vitreous tap 
revealed budding yeast forms provision- 
ally identified as a strain of Candida 
albicans, but all cultures were negative. 
Treatment of this patient with intrave- 
nous amphotericin resulted in vision of 
finger counting at one foot. Stone, Irvine, 
and O'Connor? reported one case with 
unilateral involvement in a heroin addict 
who had a positive culture for Candida. 
Treatment of this patient with intrave- 
nous amphotericin and oral flucytosine 
resulted in vision of light perception 
only. Snip and Michels* reported a case 
diagnosed by pars plana vitrectomy with 
a culture positive for C. albicans. Treat- 
ment with intravenous amphotericin and 
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oral flucytosine restored the visual acuity 
to 6/4.5 (20/15). Vastine and associates? 
described four heroin abusers with mv- 
cotic endophthalmitis, but did not indi- 
cate the treatment used or the visual re- 
sult. 

We describe herein a husband and 
wife with mycotic endophthalmitis asso- 
ciated with intravenous drug abuse. 


CASE REPORTS 


Case 1—A 47-year-old man with no prior history 
of ocular problems first noted “black spots" in his 
left eye on Sept. 10, 1975. On previous examination, 
the visual acuity of the left eye was 6/6 (20/20) with 
correction. One week later he consulted an ophthal- 
mologist for progressive blurring of vision in the left 
eye. An exudative lesion was noted in the left retina 
and vitreous. After two weeks of treatment with 
topical and systemic corticosteroids without im- 
provement, he was referred here. On ocular exami- 
nation, the right eye was normal. The vision of the 
left eye was finger counting at 3 feet. An anterior 
uveitis with 2+ cells and flare and punctate keratitic 
precipitates were present. A mild cellular reaction 
was observed in the vitreous associated with a 
massive vitreous exudation containing precipitates 
on the back of a detached posterior hyaloid face. The 
principal area of involvement was a whitish vellow, 
] x l-disk diameter preretinal lesion bordering on 
the optic nerve inferiorly. Streamers of opacities 
radiated from this lesion in candelabra fashion, 
dissecting the collagen lamellae of the vitreous 
(Figs. 1 and 2). A presumptive diagnosis of toxoplas- 
mic retinochoroiditis was made. Prednisone dosage 
was increased to 40 mg/day; and 4 g/day of triple 
sulfa tablets, orally, in divided doses were also 
given. His clinical course remained essentially un- 
changed for a two-month period despite continua- 
tion of his oral and topical corticosteroids, oral triple 
sulfa, and the addition of infraorbital corticoste- 
roids, isoniazid, and pyridoxine. At this time the 
patient admitted that both he and his wife were 
intravenous abusers of amphetamines. 

A clinical diagnosis of presumed Candida en- 
dophthalmitis was made, and the patient was admit- 
ted to the hospital on Dec. 1, 1975. Laboratory 
studies before and after hospitalization inclueled: 
automated multiple-analysis system (SMA-12), com- 
plete blood cell count and white blood cell differen- 
tial count, total eosinophil count, urinalysis, chest 
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Fig. 1 (Elliott and associates). Case 1. Fundus with 
marked haze, cellular aggregates, and massive vitre- 
ous exudation. Visual acuity 6/120 (20/400). 





Fig. 2 (Elliott and associates). Case 1. Fundus 
showing vitreous snowballs against a red fundus re- 


flex. 





Fig. 3 (Elliott and associates). Case 1. Fundus 
demonstrating a hard white vitreous nodule, prereti- 
nal membrane, and horizontal retinal traction bands 
after three weeks of treatment with amphotericin. 
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x-ray films, VDRL, Sabin-Feldman Dye Test on two 
occasions, Toxocara hemagglutination and benton- 
ite flocculation, histoplasmin latex agglutination, 
repeated blood cultures for bacteria and fungi, and 
x-ray films for possible retained intraocular foreign 
body were normal. Positive tests were: histoplasmin 
skin test in 1:100 dilution, intermediate purified 
protein derivative and high anti-A and anti-B 
hemagglutination titers. (On Oct. 31, 1975, titers 
were for anti-A, 1:1204, anti-B, 1:512; on Nov. 14, 
1975, anti-A was 1:4096, anti-B, 1:512; on Nov. 19, 
1975, anti-A was unchanged and anti-B was 1:2024). 
On Dec. 3, 1975, a djagnostic pars plana vitrectomy 
was performed. Gram and Giemsa stains of the 
vitreous aspirate revealed no organisms, but four 
days later a positive culture of C. albicans was 
obtained. In vitro susceptibilities to the isolate re- 
vealed greatest sensitivity to flucytosine, amphoteri- 
cin B, and miconazole nitrate. Minimal inhibitory 
concentrations by the tube dilution method were 
0.39, 0.20, and 0.78 pg/ml, respectively. Therapy 
with amphotericin with a maximum of 30 mg/day, 
150 mg/kg of body weight of oral flucytosine per day 
in four divided doses, and 30 mg every other day of 
oral prednisolone was initiated on Dec. 4, 1975, with 
careful monitoring of renal, hepatic, and hematopo- 
etic functions. A total dose of 600 mg of amphoteri- 
cin was given in four weeks before severe renal 
toxicity necessitated cessation of therapy. Visual 
acuity steadily improved during therapy. Predni- 
sone was gradually tapered, and the eye improved 
rapidly in three weeks (Fig. 3). His vision returned 
to 6/12 (20/40) by April 20, 1976. 

Case 2—A 42-year-old woman was referred here 
on Feb. 15, 1974 for corneal ulcerations of the left 
eye. She is the wife of the patient in Case 1. She had 
a history of Candida infection of her scalp, nails, 
and oropharyngeal mucous membranes. Her best 
corrected visual acuity was R.E.: 6/7.5 (20/25); L.E.: 
hand movement at 1 foot. The left eye had an 
intraocular pressure of 50 mm Hg and had a hypo- 
pyon filling the lower one half of the anterior 
chamber, diffuse corneal stromal infiltrates, and 
total denudation of the corneal epithelium (Fig. 4). 
Because of the severe anterior chamber reaction, the 
posterior eye could not be examined to exclude any 
vitreous infection. A working diagnosis of mycotic 
or bacterial endophthalmitis with secondary glauco- 
ma was made. She was hospitalized and had a 
diagnostic anterior chamber paracentesis of the left 
eye on Feb. 16, 1974. Smears of aqueous and corneal 
scrapings stained with Gram’s and Giemsa were 
negative for bacteria or fungi. Serum immunoglobu- 
lins, serum electrophoresis, white blood cell differ- 
ential count, and chest x-ray films were normal. 
Intermediate strength purified protein derivative 
skin test was negative, but the patient was reactive to 
histoplasmin, Candida, and mumps skin test anti- 
gens. 

Her glaucoma was treated and responded to acet- 
azolafnide. She was given seven daily subconjuncti- 
val injections of 4 mg of dexamethasone phosphate in 
the left eve. On Feb. 23, 1974, the posterior of the 
eye was found to be free of disease; cultures revealed 
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Fig. 4 (Elliott and associates), Case 2. External 
appearance of left eye with Aspergillus and 
Torulopsis endophthalmitis demonstrating hypopy- 
on. Visual acuity of hand motion. 


a septate filamentous fungus. Therefore, natamycin 
5% and prednisolone acetate 1% topical therapy was 
instituted. Topical flucytosine 1% was added to the 
regimen two days later because a second organism, a 
veast, was also isolated. By Feb. 27, 1974, there was 
marked clinical improvement and the pathogens 
were identified as Aspergillus flavus and Torulopsis 
glabrata. In vitro fungal susceptibilities by tube 
dilution method showed marked sensitivity to clot- 
rimazole, econazole, econazole nitrate, miconazole. 
miconazole nitrate, and amphotericin B. Torulopsis 
glabrata was sensitive to flucytosine, but A. flavus 
was insensitive. The fungi were both relatively 
insensitive to natamycin. Medication was discontin- 
ued on March 18, 1974, at the time of discharge from 
the hospital. Her prednisolone acetate and flucyto- 
sine drops were gradually tapered, and visual acuity 
on April 24, 1974, was 6/30 (20/100). One week later 
she returned with marked accentuation of anterior 
chamber inflammatory signs, decreased vision, and 
bv May 6, 1974, a hypopyon filling one eighth of the 
anterior chamber was noted. She was admitted to the 
hospital and a repeat anterior chamber paracentesis 
was performed. She was treated with clotrimazole 
1% and prednisolone acetate 1% topically. The 
hvpopvon cleared in five days and Helminthospor- 
ium species was isolated. She was discharged May 
25, 1974, but therapy was continued for two weeks 
more. By August 1974. her vision improved to 6/24 
(20/80). At the time of diagnosis of Case 1, it was 
established that this patient had been an unsuspect- 
ed long-term intravenous abuser of amphetamines. 


DISCUSSION 


These two case reports provide further 
documentation of complications of intra- 
venous drug abuse, that is, mvcotic en- 
dophthalmitis. They also reinforce the 


70 AMERICAN JOURNAL OF OPHTHALMOLOGY 


difficulty and delay in diagnosis cf ocular 
fungal infections. With appropriate man- 
agement and therapy, the visual progno- 
sis in mycotic endophthalmitis can be 
improved. 

The known predisposing factors for the 
development of mycotic endophthalmitis 
are: intraocular surgery, penetrating 
intraocular trauma, prolonged intrave- 
nous therapy, hyperalimentation, gastro- 
intestinal surgery, or general debilitating 
diseases (such as terminal malignancy, 
and immunosuppressed or immunoin- 
competent patients with widely dissemi- 
nated mycotic involvement, with or with- 
out fungemia). More recently it has been 
recognized that mycotic endophthalmitis 
can occur in intravenous drug abusers 
and in recipients of intraocular lens im- 
plants?? even in the absence of systemic 
diseases, immune deficiencies, or both. 
The diseases that should be considered 
in the differential diagnosis of mycotic 
endophthalmitis are bacterial anc nema- 
tode endophthalmitis, toxoplasmic retino- 
choroiditis, herpes simplex Type 2 
necrotizing retinopathy, sarcoidosis, his- 
toplasmosis, cytomegalic inclusion dis- 
ease, and reticulum cell sarcoma 'immu- 
noblastoma). 

Mycotic endophthalmitis is a difficult 
clinical diagnostic problem. At present it 
is often necessary to perform both a diag- 
nostic paracentesis and vitrectomy. The 
treatment of ocular fungal infections is 
hampered not only by the difficulty in 
culturing fastidious fungal organisms, 
but also by a lack of effective nontoxic 
antifungal agents that readily penetrate 
the eye.9:19 Existing agents must be ad- 
ministered for prolonged periods, which 
produce serious toxic side effects. 

Fungi in intravenous drug abusers who 
develop systemic infections may result 
from contamination of the drug, syringes, 
needles, or the cotton used to filter the 
drug before intravenous injection. We ob- 
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tained some of the cotton balls used by 
the patient in Case 1 and the plastic vials 
that served as the receptacle for the cotton 
balls used by the patient in Case 2. Cul- 
tures revealed both Cryptococcus laurent- 
ii and Rhodotorula from each fomite. 
Although we failed to culture the same 
fungi as were isolated from the eyes, this 
shows that unsterile cotton balls may be 
contaminated with fungi and serve as a 
source of infection. 

In intravenous drug abusers, the my- 
cotic organisms, once injected, spread 
hematogenously to the eye. The route of 
ocular invasion, pathogenesis, and histo- 
pathology have been reported by other 
researchers.!!:1? 

Some interesting features in our cases 
deserve special mention. First, in Case 2, 
the fungal infections (Aspergillus and 
Torulopsis in the initial episode and Hel- 
minthosporium in the second) were exclu- 
sively confined to the anterior chamber. 
This is most unusual in blood-borne my- 
cotic endophthalmitis, and, indeed, we 
have been unable to find any other docu- 
mented case. It has been reported, howev- 
er, after penetrating intraocular trauma or 
surgery. The fungi in Case 2 probably 
gained access to the anterior chamber via 
the ciliary body, the iris vessels, or both. 
Another unique feature of Case 2 is the 
reinfection with a different fungus spe- 
cies, which can best be explained by 
continued amphetamine abuse during 
treatment. 

It has been emphasized that anti-A and 
anti-B isohemmaglutinin titers above 
1:512 are presumptive and corroborative 
laboratory evidence of nematode endoph- 
thalmitis (Toxocara).!? Whether C. albic- 
ans or other fungi may also share antigen- 
ic cross-reactivity with human A and B 
blood group antigens and thus serve as an 
antigenic stimulus to boost the anti-A and 
anti-B isohemagglutinins is unknóWwn. 
This possibility deserves further study. 


VOL. 88, NO. 1 


In Case 1, we decided to use both 
intravenous amphotericin and oral flucy- 
tosine because of their known synergistic 
action in some Candida infections.!9:14 
The route and dosage for amphotericin as 
used in this case was established by the 
infectious disease group at Vanderbilt 
University Hospital.!?!6 Some isolates of 
Candida species are known to be resistant 
to flucytosine.!°1718 However, this only 
emphasizes the general principle that in 
the therapy of fungal diseases, in vitro 
susceptibilities are only a relative, not an 
absolute guide to the selection of the 
appropriate antifungal agent. 

We are aware of the dangers of using 
topical and periocular corticosteroids in 
fungal infections of the eye. They must be 
used judiciously. Nevertheless, to achieve 
a good visual result, they may be manda- 
tory in certain clinical situations, such as 
mycotic corneal disease or mycotic en- 
dophthalmitis.!? Our objective in therapy 
of ocular infections always has been to 
sterilize the eye with appropriate antibi- 
otic or antifungal agents and to preserve 
visual function. To achieve the latter goal, 
we have been forced many times to ad- 
minister adjunctive corticosteroid thera- 
py. No rules can be written for the appro- 
priate time to initiate corticosteroids, the 
dose and route to be used, or the length of 
time they should be given. Certainly, the 
clinical severity of the disease and the 
availability of an effective antifungal 
agent are crucial considerations in the use 
of corticosteroids. Also, the status of the 
host immune response should be evaluat- 
ed. In a patient with a compromised host 
response, caused by either immune defi- 
ciency or severe debilitating disease, one 
should err on the side of conservatism 
and withhold corticosteroid therapy until 
the pathogen has been eradicated. Sys- 
temic corticosteroids are never indicated 
in the treatment of ocular mycoses. In our 
two cases, the results achieved with com- 
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bined use of antifungals and, corticoste- 
roids were excellent. i 


SUMMARY 


We diagnosed mycotic endophthalmitis 
by positive cultures in a 47-year-old man 
and a 42-year-old woman, both intrave- 
nous amphetamine users. Reinfection 
with a different fungal species was docu- 
mented in one case. Rapid identification 
of the isolate, in vitro susceptibilities, 
selection of appropriate routes and dosag- 
es of antifungals, and the role of adjunc- 
tive corticosteroids are crucial factors in 
the management of these difficult cases. 
We prescribed antifungals and adjunctive 
corticosteroids, and our patients’ vision 
improved. 
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CARBON DIOXIDE LASER SCLERAL DISSECTION AND FILTERING 
PROCEDURE FOR GLAUCOMA ‘ 
HuGH BECKMAN, M.D., AND TERRY A. FULLER, PH.D. 
Detroit, Michigan 


In 1971, we reported the use of a rapid 
superpulsed carbon dioxide laser system 
to perform corneal and scleral dissection 
in rabbits.! The laser used at that time 
was a prototype industrial laser. We have 
since designed a small ophthalmic carbon 
dioxide laser system capable of delivering 
either continuous wave or rapid super- 
pulsed mode carbon dioxide laser energy 
through a Zeiss operating microscope. 
Through this delivery system, the beam is 
directed onto the eye, and the dissection 
controlled with a joystick micromanipu- 
lator. Because the 10.6 carbon dioxide 
laser beam is invisible, a helium-neon 
laser beam is directed through the system 
to act as a coaxial red aiming spot. Micro- 
dissection can then be performed in a 
relatively bloodless field under the direct 
observation of the surgeon without an 
instrument obscuring the view of the in- 
cision. No mechanical force is exerted on 
the tissue, and there is no distortion of the 
surgical field while operating. We report 
herein the experiments on human bank 
eyes which led us to the choice of the 
rapid superpulsed mode for scleral dis- 
section and the results of the use of rapid 
superpulsed carbon dioxide energy on the 
performance of filtering procedures in 
five glaucomatous human eyes. 


MATERIAL AND METHODS 


The laser used in human bank eye 
experiments was a prototype industrial 
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carbon dioxide laser that was capable of 
delivering either continuous wave or 
rapid superpulsed emission. The factors 
in both modes were designed to create 
threshhold penetration of the anterior 
chamber at the corneoscleral limbus. 
When used in the continuous wave mode, 
a power level of 20 W was used for 
100 msec, delivered in a 0.75-mm spot 
size. When used in the rapid superpulsed 
mode, the repetition rate selected was 120 
pulses per second. The total exposure 
time was 0.16 sec with the laser deliver- 
ing a 125 m] pulse into a 0.75-mm spot. 
The average power yielded was 14 W. 

The carbon dioxide laser used in the 
glaucoma filtering procedure could also 
be operated in either continuous wave or 
rapid superpulsed mode. In continuous 
wave mode, the system is variable in 
power from 0.1 to 15 W. The rapid super- 
pulsed mode differs from the continuous 
wave mode of operation in that a rapidly 
repeating train of pulses is produced with 
a peak output power of 4,000 W. The 
repetition rate is variable from 20 to 150 
pulses per second. The maximum average 
power, which is a function of the pulse 
repetition rate, is 5 W. The laser produces 
greater than 35 mJ per pulse. A series of 
lenses is incorporated into the delivery 
system that varies the delivered spot size 
from 0.4 to 2.5 mm in diameter. This laser 
system is divided into three sections: 
(1) power supply, (2) laser head, and 
(3) delivery system (Fig. 1). 

A rectangular cabinet houses the con- 
tinuous wave and rapid superpulsed 
power supplv as well as the gas control 
board and vacuum pump. The laser head 
is located in the 25 x 5 x 3-inch housing, 
and is coupled to the power supply by a 
long unbilical cord. It contains a 0.33- 
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Fig. 1 (Beckman and Fuller). Ophthalmic carbon 
dioxide laser system. Laser head is attached to the 
microscope and is attached by an umbilical cord to 
the control console. 


meter laser cavity that is oil-cooled. An 
optical delivery system has been devised 
by which the laser beam is directed 
through a series of lenses along the visual 
axis of a Zeiss operating microscope. A 
joystick micromanipulator is located in 
the front of the microscope, and with it, 
the beam is controlled onto the operative 
site. 

Nine human bank eyes that had been 
rejected as donor material were used. A 
copper constantan thermocouple was 
placed within a 25-gauge stainless steel 
needle, yeilding a device response time of 
100 msec. This was coupled to a compen- 
sated thermocouple amplifier, chart re- 
corder, and oscilloscope. The thermocou- 
ple was placed in the sclera at varying 
distances from the laser impact site. The 
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temperature increase was measured for 80 
continuous wave laser lesions and 80 
rapid superpulsed laser lesions. 

Filtering procedures were performed 
on five patients with glaucoma resistant to 
medical therapy by using the rapid super- 
pulsed mode of carbon dioxide laser. One 
had chronic angle closure glaucoma not 
controlled by peripheral iridectomy and 
medication. Two had neovascular glauco- 
ma, one had chronic open-angle glauco- 
ma, and one had secondary glaucoma. 

A large flap of conjunctiva and Tenon's 
capsule was dissected with scissors down 
to the corneoscleral limbus. The laser was 
set in the rapid superpulsed mode with a 
repetition rate of 120 pulses per second, a 
pulse width of 150 msec, with an energy 
per pulse of 35 m] and average power of 5 
W. With a pulse width of approximately 
150 msec, and a repetition rate of 120 
pulses per second, the energy is in contact 
with the tissue approximately 18% of the 
time (dutycycle); that is, in between puls- 
es, no energy is in contact with the tissue 
as opposed to the continuous wave mode 
in which the contact time is 100% of the 
on-time. The laser beam was focused by 
lenses to a spot size of 600 p. The one- 
third depth incision was made at the 
superior corneoscleral limbus (Fig. 2). A 
conventional lamellar dissector was then 
used to dissect a 5 x 5-mm flap until 
1.5 mm of the broad blue corneal band 
showed through the base (Fig. 3). In the 
two cases of neovascular glaucoma, the 
laser beam was used to point the base of 
the scleral bed coagulating it in the fash- 
ion described by Schimek and William- 
son? with cautery. The laser is then used 
to etch a 1.5-mm hole into the anterior 
chamber, just anterior to the scleral spur. 
The aqueous is opaque to carbon dioxide 
laser energy and therefore as the chamber 
is entered, the beam is absorbed by the 
aqueous, and the heated aqueous büb- 
bles. This bubbling occurs upon entry 
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Fig. 2 (Beckman and Fuller). Shows one-third 
depth laser scleral dissection of sclera. Minimal char 
is present. 


into the eye and protects the eye from 
further penetration of the beam into lens 
or vitreous. In the two cases of neovascu- 
lar glaucoma and the chronic angle- 
closure case, it was necessary to grasp the 
iris with iridectomy forceps and perform 
a conventional iridectomy. In the other 
cases, the iris prolapsed, enabling the 


Fes. 4 (Beckman and Fuller). Arrow points to laser 
induced sclerostomy. Below it is a cauterized emis- 
sary vein. 
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Fig. 3 (Beckman and Fuller). Shows flap afte: 
conventional lamellar dissection. 


conventional iridectomy to be performed 
without instrumentation within the ante- 
rior chamber. The scleral wound was 
closed with four 10-0 Supramid sutures. 
The flaps of conjunctiva and Tenon s cap- 
sule were closed with 8-0 collagen su- 
tures. 
RESULTS 

A significant difference in the tempera- 
ture rise between continuous wave and 
rapid superpulsed laser lesions at all dis- 
tances was noted (Table). The mean con- 
tinuous wave temperature rise exceeded 
the mean rapid superpulsed rise by as 
much as 15°C at 0.5 mm. Observations ol 
the lesions revealed a marked differenc« 
in appearance. The continuous wave le: 
sions had significantly more charring ol 
the wound edge with puckering of the 
adjacent tissue than did the rapid supe 
pulsed lesions. 

In four of the cases, the anterior cham- 
bers were formed on the first postopera 
tive morning. In the fifth case (secondary 
glaucoma), the chamber was flat. Thre: 
days later, the chamber was formed after a 
surgical repair of the leaking conjunctiva! 
flap. No other complications were 
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TABLE 
° TEMPERATURE GRADIANT EXPERIMENTS 
Distance Average Temperature Rise 

(mm) Continuous Wave (°C + S.D.) Rapid Superpulsed (°C + S.D.) 

5 39.0 + 2.0 24.0 + 1.0 

1.0 24.0 + 2.0 10.9 + 1.2 

— T 2 1d 6.8 + 0.2 

2.0 6.9 + 0.5 4.8 + 0.4 

2.5 62+ 0.6 3.1 + 0.4 

3.0 3.3 + 0.3 2943-02 

3.0 2.8 + 0.3 0:9 + 0.1 


countered in this small series. The five 
eyes now have had a minimal fo low-up 
of six months. Four are controlled below 
20 mm Hg without medication, and the 
fifth (secondary glaucoma) is controlled 
below 20 mm Hg with timolol 0.25%. All 
the eyes have diffuse flat blebs indistin- 
guishable from conventional external fil- 
tering trabeculectomy procedures. 


DISCUSSION 


Significantly, in the experimental scle- 
ral lesions, the conduction of heat 
with rapid superpulsed energy was less 
than with continuous wave energy, al- 
though the total energy delivered for 
rapid superpulsed was greater; 2.5 J rapid 
superpulsed as opposed to 2.0 J continu- 
ous wave. Puckering and charring in the 
tissue adjacent to the thermal injurv sites 
is directly related to heat conduction into 
the surrounding area. This heat conduc- 
tion appears to be primarily related to the 
amount of time the energy is in contact 
with the tissue. As the energy into the 
rapid superpulsed-created lesion is deliv- 
ered in a multitude of high peak power 
spikes, the photons, although greater in 
number, are actually in contact with the 
tissue less time. Therefore, there is less 
time for conduction of heat into the sur- 
rounding tissue with less resultant puck- 
ering and charring. Because the anatomic 


configuration of the sclera and cornea 
precludes any significant amount of 
puckering as a complication to thermal 
dissection, the rapid superpulsed energv 
mode was chosen for optimal dissection. 
Continuous wave carbon dioxide is 
slightly more hemostatic than rapid 
superpulsed (more coagulating effect), 
but the hemostasis with rapid super- 
pulsed was adequate in these cases. 

We were impressed by the ease and 
control with which one can manipulate 
the carbon dioxide beam: the direction of 
the beam and the depth of penetration. 
The field is bloodless and without line of 
sight obstruction by an instrument. 

A larger series must be performed 
before the relative advantages and disad- 
vantages can be compared to convention- 
al filtration surgery. Technically, howev- 
er, we believe the procedure as performed 
was simpler and more controllable than 
conventional cold knife filtration proce- 
dures. 


SUMMARY 


A comparison of eye bank eyes using 
continuous wave or rapid superpulsed 
carbon dioxide laser energy indicated that 
rapid superpulsed was the superior 
modality for scleral dissection, because 
there is less charring and puckering of 
tissue. m 
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The results of filtering procedures in 
five glaucomatous eyes by using rapid 
superpulsed carbon dioxide energy to 
perform the scleral dissection revealed 
the possible advantages of performing the 
procedure this way might be: (1) the tech- 
nical ease by which the microdissection is 
performed under direct microscopic ob- 
servation with the absence of blood or 
instruments in the field; (2) the safety 
factor of never having penetrated into the 
anterior chamber with a sharp instru- 
ment; (3) the possible advantage of the 
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inhibition of healing at the wound margin 
because of coagulation of tissue at the 
wound edge by the laser beam; and (4) the 
bacteriocidal effect of thermal cutting. 


REFERENCES 


l. Beckman, H., Rota, A., Barraco, R., Sugar, 
H. S., and Gaynes E.: Limbectomies, keratectomies, 
and keratostomies performed with a rapid-pulsed 
carbon dioxide laser. Am. J. Ophthalmol. 71:1277, 
1971. 

2. Schimek, R. A., and Williamson, W. R.: Tra- 
beculectomy with cautery. Ophthalmic Surg. 8:35, 
1977. 


SCANNING ELECTRON MICROSCOPY OF TRABECULECTOMY 


SPECIMENS IN OPEN-ANGLE GLAUCOMA 
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The structural basis for decreased out- 
flow facility in glaucoma remains uncer- 
tain, although several histologic studies 
of trabeculectomy specimens with trans- 
mission electron microscopy have shown 
a build-up of material in the trabecular 
meshwork. 14 Decrease in the area avail- 
able for filtration at any depth of the 
trabecular meshwork presumably could 
compromise facility of outflow. Scanning 
electron microscopy provides a means for 
examining the surface of the trabecular 
meshwork to see if there is any evidence 
of abnormality that might affect the filtra- 
tion area. Previously reported seanning 
electron microscopy of trabeculectomy 
specimens has been concerned primarily 
with identification of the structures ex- 
cised,? or with appearances associated 
with congenital glaucoma or the exfolia- 
tion syndrome.® 

We report herein scanning electron mi- 
croscopy results of 50 trabeculectomy 
specimens from patients with primary 
open-angle glaucoma. Ten of these speci- 
mens contained sufficient trabecular 
meshwork for visual evaluation of the 
filtration area. In each of these ten speci- 
mens, the filtration area from the anterior 
chamber aspect appeared markedly dif- 
ferent from normal controls. In these 
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glaucomatous eyes there appeared to be a 
sheet of some substance or substances 
overlaying and partially obscuring the 
trabeculae. The uveal aspect of the mesh- 
work of specimens from normal control 
eyes had wide open spaces between dis- 
tinct, coarse trabeculae, whereas in the 
glaucomatous eyes these spaces appeared 
to be partially occluded by the sheet of 
unknown material. 

We first suspected an artifact, but com- 
parison with different controls supports 
our belief that the finding is a malforma- 
tion associated with open-angle glauco- 
ma. 


MATERIAL AND METHODS 


Fifty specimens of trabecular mesh- 
work or peripheral cornea, or both, were 
obtained from trabeculectomy surgery 
performed because of inadequately con- 
trolled open-angle glaucoma. The trabec- 
ulectomy specimens were immediately 
fixed in 2.5% buffered glutaraldehyde for 
24 hours at 4°C. Specimens were then 
transferred to 0.2M Sorensen’s phosphate 
buffer and kept in this solution at 
least one-half hour. Specimens were post- 
fixed in 1% OsOa for 1!/» hours, washed 
with distilled water for ten minutes, and 
dehydrated. Tissues were dried in a criti- 
cal point unit, and mounted on scanning 
electron microscopy stubs with silver 
paint and sputter-coated with gold. Tis- 
sues were examined with a scanning elec- 
tron microscope at 25 kV. Scanning elec- 
tron microscopy micrographs were se- 
corded on Polaroid type 55 P/N film. 

Twenty enucleated human eyes ob- 
tained six to 24 hours after death were 
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used for control tissue. Twelve eyes were 
fixed whole after making an incision in 
the clear cornea to allow access of fixative 
to the anterior chamber. After fixation, 
sections of the chamber angle were dis- 
sected free of the globe and prepared for 
scanning electron microscopy examina- 
tion as previously described. In eight eyes 
a standard trabeculectomy procedure was 
performed and the excised tissue was 
fixed and processed in the same manner 
as the specimens from the operating 
room. All eight of these specimens con- 
tained an area of meshwork sufficient for 
evaluation of the filtration space. The age 
range of control specimens was 60 to 89 


`. 


LÀ 
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years; the surgical specimens were ob- 
tained from patients aged 50 to 84 years. 


RESULTS 

The appearance of the filtration angle 
in control eyes was similar to that previ- 
ously described using scanning electron 
microscopy.*? The appearance was that 
of multiple closely spaced perforated 
sheets of corneoscleral meshwork with 
clearly visible space available for aque- 
ous passage. A variable amount of widely 
spaced uveal cords were present on the 
internal surface of the corneoscleral 
meshwork (Figs. 1-3). 





Fig. 1 (Chaudhry and associates). Specimen from standard trabeculectomy on an eye bank eye from an 
89-year-old patient with no known eye disease (x300). Bar gauge = 100 um. 
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Fig. 2 (Chaudhry and associates). Detai! from Figure 1 (x2,700). Bar gauge = 10 um. 
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Fig. 3 (Chaudhry and asociates). Detail of the trabecular meshwork from an eye bank eve (donor age 64 
years) that was fixed whole (x1,800). Bar gauge = 10 pm. 
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Fig. 4 (Chaudhry and associates). Low magnification overview of trabeculectomy specimen from an 
84-year-old man known to have open-angle glaucoma for four years. He had been treated with epinephrine 
for four years, and with pilocarpine and methazolamide for one year (x300). Bar gauge = 100 pm. 


Most trabeculectomy specimens (four 
out of five) contained too little of the 
posterior trabecular meshwork to allow 
meaningful comparison with controls. 
Ten specimens contained full or almost 
full widths of trabecular meshwork: a 
striking and universal feature in all ten 
specimens was a general obscuration of 
the structure of the meshwork viewed 
from the anterior chamber and an appear- 
ance of blockade of most perforations in 
the corneoscleral sheets. Low megnifica- 
tion micrographs (Figs. 4 and 5) showed 
the loss of crisp outline to the filtration 


meshwork, a tendency toward compac- 
tion of adjacent corneoscleral sheets, and 
the appearance of a homogeneous deposit 
distributed evenly over the inner (uveal) 
surface of the tissue. Higher magnifica- 
tion micrographs from seven patients 
(Figs. 6-13) showed the blurring of detail 
and occlusion of filtration space caused 
by the deposited material. In any one 
patient the appearance of the meshwork 
was generally uniform; however, the con- 
tours varied somewhat from patient to 
patient. The surface quality ranged from a 
smooth almost glassy character to a more 
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Fig. 5 (Chaudhry and associates). Low magnification appearance of a specimen from a 63-year-old man. 
He had received epinephrine and pilocarpine for many years and methazolamide and phospholine iodide 
for six months before surgery (x300). Bar gauge = 100 um. 


granular, roughened appearance, or even 
to a distinctly nodular surface. Despite 
this wide range of appearance, in every 
case the deposit obscured the normally 
well defined lines of the trabeculae and 
obstructed the multiple openings for 
aqueous passage. 


DISCUSSION 


In excised normal human eyes, Grant? 
found that a large proportion of the resist- 
anée to aqueous outflow could be elimi- 
nated by circumferential dissection of the 
entire trabecular meshwork. In glaucoma, 


the derangement that leads to increase in 
resistance to aqueous outflow may or may 
not be located in this same tissue. Among 
different types of glaucoma the anatomic 
sites and the pathologic character of ob- 
structions to aqueous outflow probably 
vary. Several studies using transmission 
electron microscopy! ^ showed material 
accumulated within the meshwork, or 
more commonly in the juxtacanalicular 
zone between trabecular meshwork and 
Schlemm's canal. Francois!® suggested 
that acid mucopolysaccharides build up 
within the trabecular meshwork and im- 
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Fig. 6 (Chaudhry and associates). Detail from specimen in Figure 4 showing occlusion of intertrabecular 
spaces (3,500). Bar gauge = 10 pm. 
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Fig. 7 (Chaudhry and associates). Another area from Figure 4 at high magnification (x2,200). Bar gauge = 
10 wm. 
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Fig. 9 (Chaudhry and associates). Specimen from a 69-year-old woman with open-angle glaucoma for five 
years. She had been treated for five years with epinephrine and pilocarpine, methazolamide for one year, anc 
phospholine iodide for five months before surgery (x5,800). Bar gauge = 5 pm. 
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Fig. 10 (Chaudhry and associates). Another region from the same specimen as in Figure 9 (x 2,500). Bar 
gauge = 10 um. 
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Fig. 11 (Chaudhry and associates). A specimen from a 63-year-old woman shows a somewhat smoothe: 
surface than in previous figures. This patient was known to have open-angle glaucoma for five years. She 
was treated five vears with topical epinephrine and for four months before surgery with pilocarpine and 
methazolamide as well (x3,400). Bar gauge = 35 pm. 
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Fig. 12 (Chaudhry and associates). This specimen is from an 80-year-old woman. Most of the intertrabecu- 
lar spaces are occluded, and red cells are seen in some open crevices. This patient had glaucoma for three 


years; she had used pilocarpine for three years, and methazolamide and epinephrine for 1.5 years (x2,300) 
Bar gauge = 10 um. 
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Fig. 13 (Chaudhry and associates). This trabeculectomy specimen is from a 70-year-old woman and shows 
a more nodular surface than that found in the other specimens. The patient had glaucoma for many years 
during which treatment consisted of topical epinephrine. For one year before surgery the patient also usec 
pilocarpine, acetazolamide, and echothiophate iodide (x5,600). Bar gauge = 5 pm. 
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pede outflow by inducing tissue edema. A 
role for mucopolysaccharides is also sug- 
gested by the work of Armaly and Wang!! 
who showed acid mucopolysaccharides 
in the meshwork of human eyes and 
found a greater abundance in open-angle 
glaucoma. Previous investigators appar- 
ently have not observed what we have 
found on the inner (uveal) aspect of the 
trabecular meshwork. 

Our findings from scanning electron 
microscopy of specimens obtained by 
trabeculectomy in open-angle glaucoma 
suggest that material may deposit on the 
uveal aspect of the trabecular meshwork 
in sufficient quantitv to reduce the area 
available for passage of aqueous humor 
significantly. In contrast to normal con- 
trols, these specimens have shown a coat- 
ing of some unknown substance or sub- 
stances on the surface of the meshwork 
facing the anterior chamber. We believe 
this may have an important role in the 
pathogenesis of the glaucoma, amd that 
the appearance is strongly suggestive of 
deposited material, and not tissue edema. 

All eyes that we have seen with this 
peculiar abnormality had been diagnosed 
as having primary open-angle glaucoma 
and had been treated medically tor at 
least ten months (one patient, all other 
patients had diagnosed glaucoma fer two 
or more years) before trabeculectomy. 
The possibility exists, therefore, that the 
surface abnormality we find by scanning 
electron microscopy may not be the pri- 
mary cause of the glaucoma, but instead 
may represent a change induced by the 
glaucoma or by the medical treatment of 
the glaucoma. Even if this morphologic 
alteration is a secondary phenomenon, it 
could cause the patient to become refrac- 
tory to medical treatment. 


SUMMARY 


We examined trabeculectomy  speci- 
mens obtained at the time of surgery for 
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inadequately controlled open-angle glau- 
coma by scanning electron microscopy. 
Of the 50 specimens ten included a broad 
area of the trabecular meshwork. In these 
ten specimens the meshwork was ob- 
scured by material. We believe the degree 
of occlusion was significant in these spec- 
imens, which would lead to obstruction 
of aqueous outflow. No similar material 
was found in control specimens from 
persons of similar age. 
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TIME ANALYSIS OF CORNEAL ENDOTHELIAL 
CELL DENSITY AFTER CATARACT EXTRACTION . 
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The specular microscope has permitted 
the study of the effect of surgery on corne- 
al endothelial cell density.! A cornea may 
remain clear after significant cell loss, but 
perhaps lose function at some future date 
if a critical number of cells do not re- 
main.? Because that critical number is 
unknown, every possible effort is made to 
preserve the endothelium at surgery.? 
Consequently, a variety of medical and 
surgical additions have been made partic- 
ularly for implant surgery to prevent en- 
dothelial cell loss.45 

In order to assess the usefulness of 
changes in technique, the use of surgical 
devices, or the addition of coatings to 
implants, it is essential to know the natu- 
ral course of cell loss after cataract sur- 
gery. Various reports present widely dif- 
fering ranges, not simply explained by 
technique. Where in the cornea the photo- 
graphs were taken and at what period 
after surgery, vary enormously. For exam- 
ple, Bourne and Kaufman report counts 
from one day to eight weeks, Forstot and 
associates’ from six to 13 days, and Hirst 
and associates? from four to 233 days. 

A study was initiated both in cats and 
cataract patients to assess the nature of 
central endothelial cell change after rou- 
tine and implant cataract surgery. The cat 
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data have already been reported and show 
that a progressive decrease in central cell 
density occurs for approximately three 
months after surgery, at which time it 
essentially stabilizes.? We compared im- 
plant and simple cataract extraction pa- 
tients and report essentially the same 
chronologic findings. 


SUBJECTS AND METHODS 


The data for this study are all prospec- 
tive, and include some patients who have 
been described previously.!? All 200 pa- 
tients were older than age 60 years. Of 
the 200 cases reported, 111 had iris clip 
lenses, 55 had Sputnik lenses, and 34 
were without implants. Follow-up was at 
least one yéar. Surgery consisted of a 
limbal-based flap, superior groove forma- 
tion with the placement of at least three 
preplaced sutures, forceps or cryoextrac- 
tion of the lens, and insertion, using 
closed eye techniques of either a Rayner 
iris clip, Fyodorov Sputnik, or no lens.!! 
Any operative or postoperative complica- 
tion, primarily vitreous loss at surgery or 
loop dislocation postoperatively, disqual- 
ified the patient from the series. Preopera- 
tive central corneal endothelial cells were 
counted by using the fixed frame count- 
ing method taking an average of four or 
more photographs for each eye. Postoper- 
atively, cells were counted daily for three 
days, every third day for ten days, weekly 
for the next two weeks, monthly for the 
next three months, and then at three- 
month intervals. 


RESULTS 


The Table lists the average percentage 
of cell loss (+ standard error of the mean) 
at fixed periods after cataract surgery 
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TABLE 


. EFFECT OF CATARACT EXTRACTION WITH AND WITHOUT IMPLANTATION ON PERCENTAGE 
REDUCTION IN CENTRAL CELL DENSITY AT FIXED PERIODS AFTER SURGERY 


Reduction of Endothelial Density with Time 


Time Iris Clip 
1-2 days 4.1 x 1.7 
(N = 62) 

3-5 days 9.5 + 2.7 
(N = 84) 

7-10 days 15.1 + 2.9 
(N = 71) 

2-3 wks 20.2 + 4.7 
(N = 90) 

l mo 23.5 + 3.0 
(N = 96) 

2 mos 26.4 + 3.1 
(N = 84) 

3 mos 30.4 + 3.3 
(N = 80) 

G mos 318+18 
(N = 73) 

lvror 32.0 + 2.6 
more (N = 65) 


Sputnik Without Implant 
3.6 + 1.5 45 xl 
(N = 44) (N = 30) 
9.0 + 4.0 49+ 1.7 
(N = 47) (N = 22) 
11.5 + 0.8 6.5 + 2.3 
(N = 27) (N = 42) 
14.5 + 5.7 88 +18 
(N = 49) (N = 30) 
16.2 + 3.9 10.6 + 2.9 
(N = 51) (N = 31) 
20.5 + 3.0 113+ 9 
(N = 47) (N = 24) 
23.9 + 6.7 13.0 + 3.1 
(N = 49) (N = 22) 
24.8 + 3.9 13.1 + 4.0 
(N = 40) (N = 20) 
24.4 x 2.9 14.4 + 43 
(N = 39) (N = 18) 


without an implant or with the placement 
of a Rayner iris clip or Fyodorov Sputnik 
lens. The cell counts altered little during 
the first week, and then progressively 
diminished until they became somewhat 
asymptotic at three months. Reductions 
of approximately 25 to 3096 occurred in 
implanted eyes, and 10 to 15% in nonim- 
planted eyes (Figure). 


DISCUSSION 


We have shown in the cat that most of 
the steps of a cataract extraction do not 
seriously reduce central endothelial den- 
sity.? Incision, irrigation, folding, and air 


pps 





injection reduce central endothelial den- 
sity about 5 to 10% in this animal. These 
changes occur within three months (pre- 
dominantly within one month) and stabi- 
lize. If the endothelium is deliberately 
denuded, however, the cell loss is much 
greater, reaching about 22% when 27 
mm? are abraded. Again, a reduction in 
cell count appears to stabilize at the three- 
month period. 

The clinical data of the present study 
and other studies indicate that iris- 
supported intraocular lens implantation 
will reduce central endothelial cell densi- 
ty in the range of 25 to 30%, approximate- 


Figure (Galin and associates). 
Graphie representation of central 
cell loss after routine and pseudo- 
phakic cataract extraction. Upper 
trace is nonimplanted eyes, lower 
trace implanted eyes. 
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ly twice that which will be experienced 
by simple cataract extraction. Further, in 
uncomplicated extractions of either type, 
the cell count at three months is close to 
the maximum that has resulted from the 
procedure. Other factors such as age, in- 
flammation, nature of healing, and many 
unknown factors account for any future 
reduction of cells. 

If certain steps or their avoidance alter 
cell density, 90-day values should be 
compared. Further, the area photo- 
graphed must always be stated. A definite 
vertical disparity in cell density after cat- 
aract extraction is evident, and superior 
corneal counts in one study compared to 
central or inferior counts in another are of 
little value.!? Because it is difficult to 
place the dipping cone of present specu- 
lar microscopes near a fresh wound and 
get good photographs, we presented the 
data from only the central photographs, 
although multiple areas of the cornea 
were photographed. Central reductions 
were significantly less than the reduc- 
tions in the area of the wound, although 
these too seemed to stabilize at about 90 
days, at least with respect to the density of 
cells. 

Because animal and control studies in- 
dicate that implantation creates far more 
cell loss than cataract extraction alone, we 
assume that the steps of implantation or 
the prosthesis itself cause this differ- 
ence. We have been unable to show 
tissue culture toxicity from a variety of 
implants in short-term experiments?? (un- 
published data). Further, if implants were 
causing central cell loss on a long-term, 
toxic basis, we would expect differing 
slopes for central cell counts in implanted 
and nonimplanted eyes after 90 days, 
which has not been found. Cell function 
may be adversely influenced by factors 
such as chronic inflammation, not picked 
up simply by counting cells, and these 
may contribute to the higher incidence of 
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long-term corneal decompensation in the 
implanted eye. : 

It appears that the predominant cause 
of rapid central endothelial cell loss after 
implantation is caused by surgical manip- 
ulation. The rate at which this occurs as 
well as the cessation of decline after 90 
days imply a mechanical cause, and that 
elimination of this cell loss is best 
achieved by mechanical means. These 
may include significant change in cataract 
technique, the use of glides and lens 
covers, and, ultimately, lens coatings. Ev- 
idence that any or all of these methods are 
effective can only be shown by serial cell 
counts with absolute comparisons at the 
90-day period. The causes of alteration in 
cell function, which may ultimately be 
more important that cell density, are un- 
known. 


SUMMARY 


Serial endothelial photographs were 
taken preoperatively and postoperatively 
in 200 eyes; 111 eyes contained a Ravner 
iris clip lens, 54 eyes contained a Fvodo- 
rov Sputnik lens, and 35 eyes had no lens. 
Central endothelial cell density was 
changed in all instances, with counts in 
implanted eyes declining 25 to 30%, and 
in nonimplanted eyes 10 to 15%. In both 
instances, the decline essentially ceased 
at about three months. The cause of the 
greater decline in implanted eves ap- 
peared to be mechanical and subsequent 
cell loss after the 90-day period was virtu- 
ally equal for the two groups. Methods 
that may be used to alter the difference in 
cell density occurring with implantation 
are best analyzed by using the 90-day 
period data for comparison. 
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OPHTHALMIC MINIATURE 


. . the truth is that the knowledge of external nature and of the 
sciences which that knowledge requires or includes, is not the great 
or the frequent business of the human mind. Whether we provide 
for action or conversation, whether we wish to be useful or pleasing, 
the first requisite is the religious and moral knowledge of right and 
wrong; the next is an acquaintance with the history of mankind, and 
with those examples which may be said to embody truth, and prove 
by events the reasonableness of opinions. Prudence and justice are 
virtues, and excellencies, of all times and of all places; we are 
perpetually moralists, but we are geometricians only by chance. Our 
intercourse with intellectual nature is necessary; our speculations 
upon matter are voluntary, and at leisure. Physical knowledge is of 
such rare emergence, that one man may know another half his life 
without being able to estimate his skill in hydrostatics or astronomy; 
but his moral and prudential character immediately appears. 
Samuel Johnson, Life of Milton 


PREVENTION OF IMMUNE GRAFT REJECTION AFTER CORNEAL 
TRANSPLANTATION : 


JAMES C. FLEMING, M.D., FRANCIS R. REID, M.D., AND THOMAS O. Woop, M.D. 
Memphis, Tennessee 


Immune graft rejection is an important 
cause of corneal transplant failure. Graft 
loss from the immune reaction is 9 to 
1490.1? The use of corticosteroids to sup- 
press the immune graft reaction has re- 
duced graft rejection to its present rate. 
Corticosteroids expose the patient to a 
number of adverse side effects, including 
corticosteroid-induced glaucoma. Fluor- 
ometholone has a low incidence of corti- 
costeroid glaucoma.3-> We report herein 
the effectiveness of topical fluorometho- 
lone to topical dexamethasone phosphate 
and prednisolone acetate in the suppres- 
sion of immune allograft rejection after 
corneal transplantation. 


MATERIAL AND METHODS 


The experimental model used in this 
study has been previously described.$^? 
Six millimeter penetrating keratoplasties 
were performed on New Zealand white 
rabbits weighing 2 to 4 kg (4.4 to 8.8 Ibs). 
Two animals were operated on at 
the same time, each serving as a host for 
the corneal transplant obtained from the 
other. Preoperatively, each animal re- 
ceived three drops of 1096 phenylephrine 
HCl and 1% cyclopentolate HCl. Anes- 
thesia was induced by intramuscular 
xylazine and ketamine. Topical anesthe- 
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sia was also obtained by using propara- 
caine 0.5%. 

The penetrating keratoplasties were 
performed under the operating micro- 
scope. A 6-mm trephine was used to cut a 
groove to approximately three-fourths 
depth of the rabbit cornea. The anterior 
chamber was then entered with a razor 
blade knife. Heparin sodium 1:10,000 
was instilled topically in the anterior 
chamber to prevent aqueous clotting. The 
corneal section was completed with cor- 
neal scissors. The corneal button from the 
first rabbit was then transferred into the 
trephined cornea of the second rabbit, 
and the second animal’s cornea to the 
first. The grafts were then secured with a 
running 7-0 black silk suture. 

Postoperatively, all rabbits received at- 
ropine 1%, one drop in the operated eye 
twice daily; and polymyxin B sulfate, 
neomycin, and bacitracin, one drop three 
times daily. The animals were observed 
for vascularization of the host cornea. 
When this new vessel growth reached the 
corneal button, the silk sutures were re- 
moved. This occurred within ten to 14 
days. 

The corneal sutures were removed 
under the operating microscope by using 
topical anesthesia, proparacaine 0.5%. 
After suture removal, the topical atropine 
and antibiotic solutions were discontin- 
ued, 

Approximately 16 days after transplant, 
animals underwent skin grafting. General 
anesthesia was induced with intramuscu- 
lar xylazine and ketamine. In each of the 
host-donor pairs, a 2.5 x 2.5-cm (1 x 
l-inch) section of skin was marked on the 
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abdomen. Once dissected free, the skin 
was exchanged and sewn subcutaneously 
in the area of the skin donor site. 

On the day of skin grafting, all rabbits 
with clear grafts were divided randomly 
into four drug groups. Group 1 received 
polyvinyl alcohol and served as the con- 
trol, Group 2 received dexamethasone 
' phosphate, Group 3 received fluorometh- 
olone, and Group 4 received prednisolone 
acetate. 

Initially all corticosteroid treated 
groups received commercially available 
strength drops: dexamethasone phos- 
phate 0.1%, fluorometholone 0.1%, and 
prednisolone acetate 1.0%. After seven 
days, three rabbits died in different corti- 
costeroid groups. These deaths were 
probably caused by systemic corticoster- 
oid toxicity. Because the rabbit has an 
enormous mucous membrane surface to 
absorb corticosteroids when applied topi- 
cally, the concentration of all corticoster- 
oid drops was decreased to one-fourth the 
original strength: dexamethasone phos- 
phate 0.025%, fluorometholone 0.025%, 
and prednisolone acetate 0.25%. These 
concentrations were maintained through- 
out the remainder of the study. 

The dose regimen for all four groups 
was the same. The operated eye of each 
animal received one drop of the appropri- 
ate medication three times a day. The 
treatment in each group began at the time 
of skin grafting. 

The study was continued for four 
weeks (Fig.1). Examination of the corneal 
transplants was performed with a hand- 
held slit lamp at two-day intervals. The 
corneal reaction was graded on an empiri- 
cal basis from 0 to 4+. A reading of 0 
indicated no reaction with the corneal 
transplant being faintly outlined in the 
host cornea; 1+ was used when the graft 
was well outlined and easily seen; 2+ 
corresponded to slight haziness of the 
donor button with a clear host cornea 
(rejection lines and limbal injection usu- 


JULY, 1979 


2 4 6 8 IO [2 14 16 IB 20 22 24 26 28 





OEXAMETHASONE 


FLUOROMETHOLONE 


PREDNISOLONE 
ACETATE 


0 
Q 
0 
0 
0 
0 
0 
o 
0 
Q 
0 
o 
0 
o 
6 
0 
o 
t 
0 
6 
9 
0 
i 


Fig. 1 (Fleming, Reid, and Wood). X-rabbits that 
show rejection. O-rabbits without rejection. The 
numbers indicate days after skin transplantation. 


ally was first a 2+ reaction); 3+ reaction 
had moderate corneal transplant edema 
with partial vascularization of the central 
button; and 4+ represented 360 degrees 
of corneal vascularization with complete 
opacification of the donor corneal tissue. 

At the termination of the experiment, 
all eyes that received a corneal transplant 
were enucleated and placed in 1046 for- 
malin. Representative eyes from each 
drug group and all eyes that showed re- 
jection were selected for histopathologic 
examination in a double-masked fashion. 


RESULTS 


Rejection clinically was diagnosed on 
the day an endothelial rejection line was 
noted. Rejection, as noted in the control 
group, first began as an endothelial line 
that moved across the posterior surface of 
the cornea (Fig. 2). Progression of vascu- 
larization of the graft was simultaneously 
noted. As rejection progressed, the graft 
slowly opacified (Fig. 3). 

The graft rejection in the corticosteroid 
groups when it did occur, underwent an 
attenuated course with slow movement of 
the endothelial line and no true opacifica- 
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Fig. 2 (Fleming, Reid, and Wood). Corneal graft 
with rejection line. 


tion of the graft. Grafts that did not show 
rejection in the corticosteroid treated 
group also underwent characteristic 
changes. The vessels at the graft margin 
attenuated and in most grafts these ves- 
sels appeared bloodless. The grafts them- 
selves remained clear (Fig. 4). 

Of the nine members in Group 1 (con- 
trol group), treated with polyvinyl alco- 
hol, eight had rejection (Fig. 1). Graft 
rejection occurred from dav 6 to dav 24 
after skin transplantation. These results 
are similar to other published data.?'!? 
One rabbit did not show rejection. During 
and after suture removal this animal 
never developed vessel growth to the 
graft, which is necessarv for the immune 
reaction to occur.!9:11 





Fig. 3 (Fleming, Reid, and Wood). Vascularized 
and opaque corneal graft. 
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Fig. 4 (Fleming, Reid, and Wood). Clear corneal 
graft. 


In Group 2, treated with dexametha- 
sone phosphate, one of eight rabbits de- 
veloped an endothelial rejection line 
(Fig. 1). This animal developed a cvst in 
the wound edge and the rejection line 
appeared adjacent to the cvst. The rejec- 
tion line appeared on day 21. 

In Group 3, the fluorometholone treat- 
ed group, one of nine rabbits developed 
an endothelial rejection line on day 26 
(Fig. 1). On day 21 a second animal in 
the group developed an epithelial rejec- 
tion line that did not progess. Histologic 
examination showed no rejection in this 
second animal. 

In Group 4, treated with prednisolone 
acetate, one of ten rabbits had a horse- 
shoe-shaped endothelial rejection line 
that did not change. The other nine 
rabbits in the group maintained clear cor- 
neal grafts and showed no evidence of 
rejection. 

The mean rejection day in Group |! 
(control group) was day 13. In contrast. 
rejection when it did occur in Groups 2 to 
4 (corticosteroid-treated groups), occurred 
on or after day 21 (Fig. 4). All eves that 
showed rejection and a random selec- 
tion of eves from the nonrejection groups 
were examined histopathologically in a 
double-masked fashion. The histologic 
diagnosis confirmed our clinical diagno- 
sis. 
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DISCUSSION 


"[he logistics of rabbit corneal trans- 
plantation with consistently clear grafts 
have been developed by many investiga- 
tors.°-? Maumenee!! has shown that after 
obtaining a clear graft, further sensitiza- 
tion of the host animal by transplantation 
of skin from the donor animal causes an 
opacification of the corneal graft within 
two to four weeks. He also cited that 
blood vessels of the recipient animal must 
grow into the donor material before the 
transplant can affect an immune response. 

Clinically, this immune graft rejection 
can be suppressed by corticosteroids. 
However, the long term use of topical 
corticosteroids is often necessary, and 
chronic use of topical corticosteroids ex- 
acerbates or produces certain pathologic 
states. Posterior subcapsular cataract for- 
mation may occur,!2~!4 the virulence of 
ocular viral infections and the incidence 
of ocular bacteria and fungal infections is 
increased,!5 and corticosteroid-induced 
glaucoma may occur.1$:17 

Recent data comparing topical dexa- 
methasone, betamethasone, prednisolone, 
and fluorometholone, showed that fluor- 
ometholone is least likely to raise intrao- 
cular pressure.?^!* To the best of our 
knowledge no information has been pub- 
lished concerning the effectiveness of 
fluorometholone in the suppression of the 
host vs graft immune reaction. 

Fluorometholone is a synthetic hor- 
mone related to the glucocorticoids. The 
main clinical usefulness of fluorometh- 
olone is its anti-inflammatory effect.?4 
Bio-availability of fluorometholone in the 
cornea and anterior chamber after topical 
administration has been shown. 

In Group 1 (control group), all but one 
rabbit underwent transplant rejection, 
and this one animal never developed ves- 
sel ingrowth to the corneal graft. This 
reaffirms the finding of Maumenee,!! Po- 
lack,!? and others that in this experimen- 
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tal model, “vascularization is a requisite 
for the immune reaction.” !? 

The graft rejection in the remaining 
control animals followed the sequence of 
ciliarv flush, vascular engorgement, endo- 
thelial rejection line, graft edema, and 
graft vascularization. The dav of rejection 
was uniformly noted to coincide with the 
appearance of a rejection line. This served 
as a firm end point. Anticipation of rejec- 
tion by the degree of vascular changes at 
the corneoscleral limbus could have 
vielded less objective results. 

In those corticosteroid-treated rabbits 
that rejected the cornea, the rejection line 
was just as obvious as in the control 
group. The difference between control 
and corticosteroid rejection was one of 
intensity. 

Our data show that fluorometholone, 
dexamethasone phosphate, and predniso- 
lone acetate had similar therapeutic ef- 
fects and fluorometholone was as effec- 
tive as dexamethasone and prednisolone 
in the suppression of immune graft rejec- 
tion. The treatment of graft rejection after 
it had occurred was not evaluated. 

Although the clinical and histologic 
features of immune graft rejection in the 
rabbit and human are similar, the experi- 
mental model used in this study mav not 
parallel spontaneous human graft rejec- 
tion. 


SUMMARY 


The effectiveness of fluorometholone 
was compared to dexamethasone phos- 
phate and prednisolone acetate in pre- 
venting the immune corneal graft reaction 
in rabbits. Clear corneal grafts were ob- 
tained. Rejection was induced after skin 
from the corneal donor animal was graft- 
ed subcutaneously in the host animal and 
the animals were randomized into four 
treatment groups. Rejection occurred in 
eight of nine rabbits in the control group; 
one of eight in the dexamethasone phos- 
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phate group; one of eight in the fluor- 
ometholone group; and one of ten in the 
prednisolone acetate group. Histologic 
examination confirmed the above find- 
ings. In this animal study fluorometholone 
prevented immune graft rejection in a 
percentage similar to that of prednisolone 
acetate and dexamethasone phosphate. 
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ACICLOVIR AND CORNEAL WOUND HEALING 


. JONATHAN H. LASS, M.D., DEBORAH PAVAN-LANGSTON, M.D., 
AND NO-HEE PARK, D.D.S. 


Boston, Massachusetts 


We have previously reported the toxic 
effects of idoxuridine, vidarabine (Ara-A), 
vidarabine monophosphate (Ara-AMP) 
and trifluorothymidine (F3T) on corneal 
epithelium and on the strength of three- 
week old stromal wounds.!? These agents 
are toxic to the epithelium and reduce 
stromal wound strength and collagen 
content. Clinically these drugs are effec- 
tive against active herpes simplex virus 
epithelial keratitis, but are limited by 
their toxic side effects that include punc- 
tate keratopathy, cicatricial conjuncti- 
vitis, and punctal occlusion.2~5 

hecent interest has been generated in 
the acyclic nucleosides in which the side 
chain spatially mimic certain sugars, and 
particularly aciclovir (ACV, acycloguan- 
osine, 9-[2-hydroxyethoxymethyl] gua- 
nine). Unlike previous antivirals, aci- 
clovir is activated specifically by herpes 
simplex virus induced thy midine kinase.9? 
Thus, it selectively affects onlv viral in- 
fected cells and leaves uninfected cell nu- 
cleic acid synthesis virtually untouched. 
It has been found to be highly effec- 
tive in vitro against herpes simplex virus 
types | and 2 and varicella zoster vi- 
rus. 9" 

In a recent study we found topical 396 
aciclovir ointment in petrolatum base to 
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be more effective than currently available 
antiviral drugs in an experimental herpes 
simplex virus type 1 keratitis in rabbits 
with no significant toxic side effects 
noted. 

We report herein our findings in a 
masked controlled animal study compar- 
ing the effects of aciclovir and idoxur- 
idine on the rate and qualitv of corneal 
epithelial wound healing as well as on 
stromal wound healing with regard to 
collagen content. 


MATERIAL AND METHODS 


Twenty-nine male New Zealand white 
rabbits weighing between 2 and 3 kg were 
used. Antiviral medications used were 
0.5% idoxuridine (Stoxil) and 3% aci- 
clovir ointments, both in a petrolatum 
base. Placebo controls received petrola- 
tum base alone. For antibiotic prophylax- 
is chloramphenicol 0.596 solution was 
used twice a day. The concentration of 
idoxuridine was chosen because of its 
standard clinical use. The concentration 
of aciclovir was based on our previous 
study of aciclovir therapy of herpetic ker- 
atitis® as well as studies bv D. J. Bauer, 
Ph.D., of the Wellcome Research Labora- 
tories, which showed that the 296 concen- 
tration was the lowest effective concen- 
tration therapeutically, with no toxicity 
Occurring up to a concentration of 666, 
and good therapeutic effect at 396. 

Epithelial wound healing—After gen- 
eral anesthesia was achieved with intra- 
venous pentobarbital and topical anes- 
thesia with proparacaine 0.596, a central 
epithelial defect 8.5 mm in diameter was 
made by marking the cornea with a tré- 
phine under the operating microscope. 
The epithelium was then removed within 
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the circumscribed area with a No. 15 Bard 
Parker blade. Completion of the epitheli- 
al removal was checked by staining with 
1% methylene blue. Chloramphenicol so- 
lution was then instilled, and thereafter, 
twice a day in each eye. The treatment 
ointments were also instilled at this time 
and then five times daily throughout the 
experiment. Assignments of masked coded 
drugs were made so that no animal re- 
ceived the same drug to both eyes. The 
methylene blue stained epithelial defects 
were photographed on a daily basis after 
they had been examined at the slit lamp 
for rate of epithelial closure and the qual- 
ity of the regenerating epithelium. The 
photographs were then enlarged and the 
area of the defects measured with a plani- 
meter establishing the rate of closure. The 
eyes were examined on a daily basis and 
mask scored on days 2, 3, 4, 5, and 7. The 
scoring system for the quality of the re- 
generating epithelium was on a | to 4 
basis as shown below. 

0-No visible abnormality; 

0.5-Intraepithelial edema visible with 

difficulty only by retroillumination; 

].0-Edema readily apparent by retro- 

illumination but not by direct illumi- 

nation; 

2.0-Edema also apparent by direct 

illumination; 

3.0-Epithelium grossly thickened and 

cloudy; 

4.0-Epithelium thickened and cloudy 

with a rough and irregular surface. 
These observations were used in statisti- 
cal analvsis of the results. Conjunctival 
injection, stromal edema and infiltration, 
and iritis were also graded on a 1 to 4 
basis. All animals were killed with intra- 
venous pentobarbital after seven days of 
treatment. 

Eyes in each treatment group with 
varying epithelial changes were selected 
for histologic examination. Neutral for- 
malin 1096 was dropped onto the corneas 
immediately after killing the animals 
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with intravenous pentobarbital. After 
enucleation the whole eye was fixed in the 
same formalin solution. After paraffin 
processing 6-j sections were cut and 
stained with hematoxylin and eosin for 
microscopic examination. 

Stromal wound healing—After genera! 
anesthesia with intravenous pentobarbi- 
tal and topical anesthesia with 0.5% pro- 
paracaine using sterile technique, a full 
thickness 1 1/2-mm central corneal button 
was trephined under the operating micro- 
scope and excised with a Vannas scissors. 
After a plasmoid aqueous plug had 
formed several minutes later, chloram- 
phenicol 0.596 and atrophine 196 drops 
were instilled twice daily throughout the 
study. The treatment regimen was the 
same as in the epithelial wound healing 
study but was begun three days later after 
it was confirmed in each eve at the slit 
lamp with fluorescein that a firm fibrin 
plug had formed and was epithelialized. 
During the treatment period, alternate 
dav observations were made either with 
loupes or at the slit lamp to confirm there 
were no leaks from the corneal wound 
and that the anterior chamber was deep 
and no synechiae had formed. 

At three weeks all the fibrin plugs were 
replaced by scar tissue clinically. The 
animals were then killed at this time with 
intravenous pentobarbital and the scarred 
corneal buttons were removed with the 
same | 1/2 mm trephine and excised with 
a Vannas scissors. The buttons were then 
lvophilized, weighed, and then assayed 
for hydroxyproline as a measure of colla- 
gen content. The wound models and the 
hvdroxyproline assay techniques have 
been previously described.!?:9:19 

Statistical analysis—A modified Stu- 
dent f-test for comparison of sample 
means was used for statistical analysis. 


RESULTS 


The rate of closure of the 8.5-mm epi- 
thelial defects was studied in 27 eyes. 
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nine treated with aciclovir, nine with idox- 
uridine, and nine with the placebo con- 
trol (Fig. 1). The aciclovir treated eyes 
showed no significant difference from the 
controls in the rate of epithelial healing 
throughout the study period. The mean 
percent defect remaining at 48 hours was 
28.4% and by 96 hours all except one eye 
were completely healed. The control eyes 
were similar to the aciclovir treated eyes 
and were also completely healed by 96 
hours except for one eye. 

In contrast, the idoxuridine treated eyes 
at 48 hours had a mean percent defect 
remaining of 42.9%. By 72 hours they had 
significantly less healing (P < .05) than 
the aciclovir or control eyes and worsened 
at 96 hours (P < 0.5). By the seventh day 
all the eyes were healed in the idoxur- 
idine treated group. 


Defect Remaining (Mean 7/) 





Days of Treatment 


Fig. 1 (Lass, Pavan-Langston, and Park). Rate of 
healing of standardized 8.5-mm corneal epithelial 
defect in rabbits. Each point represents mean of 
treatment group population on designated davs of 
therapy. 
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Regenerating Epithelium 
(mean score) 
o 
o 





Days of Treatment 


Fig. 2 (Lass, Pavan-Langston, and Park). Quality 
of regenerating corneal epithelium as scored by 
slit-lamp examination. Each point represents mean 
of treatment group population on designated davs of 
therapy. 


The quality of the regenerating epithe- 
lium was studied in these same 27 eyes, 
scored as previously described (Fig. 2). 
Again there was no significant difference 
in the scores between the control and 
aciclovir treated eyes with steady im- 
provement in the quality of the epitheli- 
um throughout the study period. In con- 
trast, by 96 hours the idoxuridine treated 
eyes were significantly worse (P < .01) 
than the aciclovir treated or control eyes. 
This continued until the end of the study 
at seven days. The scores from the control 
and idoxuridine treated eyes were compa- 
rable to those found in studies previously 
reported.!:? 

The scores of conjunctival injection 
parallel the scores of epithelial quality 
(Fig. 3). No significant difference be- 
tween the aciclovir and control treated 
eyes was noted. The idoxuridine treated 
eyes were significantly worse (P < .01) 
than either the aciclovir or control treated 
eyes. 

The aciclovir and control treated eyes 
showed minimal stromal edema and haze 
that resolved with further treatment 
(Fig. 4). The idoxuridine treated eyes 
showed mild stromal edema and were 
significantly worse (P < .01) after 96 
hours than the aciclovir or control treated 
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Fig. 3 (Lass, Pavan-Langston, and Park). Con- 
junctival injection. Each point represents mean of 
treatment group population on designated days of 
therapy. 


eyes. Butthese eyes also continued to clear 
by the end of the study period at seven 
days. 

The iritis scores also parallel the epi- 
thelial quality scores (Fig. 5). The aci- 
clovir and control eyes again were no 
different. Idoxuridine treated eyes were 
significantly worse than control and aci- 
clovir treated eyes at days 4 and 7 of 
treatment (P « .05). 

The results of the hydroxyproline assay 
obtained from 26 eyes showed no statisti- 
cally significant difference in the collagen 
content between aciclovir and control 
treated stromal wounds (Table). Idoxur- 
idine treated eyes had significantly lower 


2.00 s— —s IDU 
e--@ ACV 
0———O Control 


Iritis 
(mean score) 


Days of Treatment 


Fig. 5 (Lass, Pavan-Langston, and Park). Iritis 
scores. Each point represents mean of treatment 
group population on designated days of therapy. 
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Stroma 
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Days of Treatment 


Fig. 4 (Lass, Pavan-Langston, and Park). Stromal 
scores, edema, and haze. Each point represents 
mean of treatment group population on designated 
days of therapy. 


hydroxyproline levels than aciclovir treat- 
ed eyes (P < .02). Although the idoxur- 
idine treated eyes had lower hydroxypro- 
line levels than the controls, this differ- 
ence was not statistically significant 
iP « 21. 

Correlating with the slit-lamp appear- 
ance, the aciclovir treated group was vir- 
tually indistinguishable from the control 
group histologically. In a few eyes there 
was mild intracellular edema but this was 
not a constant finding and in no case was 
there intracellular edema, epithelial thin- 
ning, an irregular surface, or frank slough 
of the epithelium (Figs. 6 and 7). In 
contrast, there was a spectrum of changes 
in the idoxuridine treated group. In some 


TABLE 
HYDROXYPROLINE ASSAY (ug/rng DRY WEIGHT) 














Control Idoxuridine Aciclovir 

4.99 4.35 3.20 

4.40 4.01 4.70 

3.09 3.65 4.15 

3.00 3.69 3.77 

4.18 3.79 4.43 

5.90 4.35 5.25 

6.96 4.13 6.10 

5.43 3.39 6.28 

3.49 Bilt 

Mean 4.66 3.87 4.85 
SIL LS 0.36 1.07 


| 
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Fig. 6 (Lass, Pavan-Langston, and Park). Central 
cornea of control epithelial wounds. The epithelium 
shows minimal intracellular edema but no thinning 
or ulceration (hematoxylin and eosin, x240) 


eyes there was intercellular edema, asso- 
ciated with an irregular surface and epi- 
thelial thinning. In other eves there was 
frank epithelial slough with marked thin- 
ning (Fig. 8). In a few eyes, both the 
epithelium and stroma were infiltrated by 
polymorphonuclear leukocytes (Fig. 9). 


DISCUSSION 


This study showed that aciclovir ad- 
ministered in a therapeutically effective 
concentration did not significantly retard 
epithelial wound healing or affect the 
quality of regenerating epithelium in 
comparison to controls. Additionally, no 





Fig. 7 (Lass, Pavan-Langston, and Park). Central 
cornea of aciclovir-treated epithelial wounds. The 
epithelium, as in the controls, shows minimal intra- 
cellular edema but no thinning or ulceration (hema- 
toxylin and eosin, x 240). 
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Fig. 8 (Lass, Pavan-Langston, and Park). Central 
cornea of idoxuridine-treated epithelial wounds. 
The epithelium is markedly thinned with intra- and 
intercellular edema. In some areas there was frank 
ulceration (hematoxylin and eosin, x 240). 


significant difference in collagen content 
expressed as hydroxyproline concentra- 
tion from stromal wounds between aci- 
clovir and control treated eyes was noted. 
All these findings are consistent with the 
known mechanisms of action of aciclovir. 
In vitro studies have shown that aciclovir 
penetrates herpes viral infected cells to a 
greater degree than uninfected cells.9? 
Once introduced it is converted to a 
monophosphate form (acyclo GMP) by a 
specific herpes viral induced thymidine 
kinase and eventually to a triphosphate 
form (acyclo GTP). The infected cells 
accumulate approximately 40-fold more 
acyclo GTP than the noninfected cells. 
Acyclo GTP then acts by inhibition of 
viral DNA polymerase. An additional se- 
lective advantage is that acyclo GTP has a 
30-fold greater affinity for viral DNA 
polymerase than for cellular polymerase 
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Fig. 9 (Lass, Pavan-Langston, and Park). Central 
cornea of idoxuridine-treated epithelial wounds. In 
addition to the epithelial thinning and edema there 
is an associated polymorphonuclear leukocyte infil- 
tration (hematoxylin and eosin, x240). 
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in vitro*? Confirming this lack of toxicity 
in vitro studies by Schaeffer and associ- 
ates? showed aciclovir increasingly effec- 
tive in concentrations from 0.0396 to 396 
ointment in established herpes simplex 
virus epithelial keratitis without toxicity 
noted. In a similar study we found that 
aciclovir 396 was significantly better than 
controls, idoxuridine 0.596, and vidara- 
bine 396, producing more rapid healing 
and notably no significant toxicity.® 

The lack of local toxicity of aciclovir 
contrasts with the known local toxicity of 
idoxuridine. Numerous studies both clin- 
ical and experimental have been reported 
on the toxic effect of idoxuridine on the 
epithelium.!^ Idoxuridine’s effect on 
epithelial healing is not certain. Pre- 
vious studies from our laboratory have 
shown significant epithelial toxicity of 
idoxuridine both clinically and histologi- 
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cally on regenerating epithelium, but did 
not find either in a 5-, 8.5-, or 10-mm 
diameter epithelial wound a retardation 
of epithelial wound healing.'? Other 
studies support these findings.!!*!* 

In our present study we again con- 
firmed idoxuridine's epithelial toxicity 
but found a significant retardation of epi- 
thelial wound healing on days 3 and 4 in 
comparison to aciclovir or control treated 
eyes. This was only a relative effect be- 
cause all eves were healed by day 7. 
Another study also documented a similar 
delay in healing of epithelial wounds.'? 
Such a delay suggests that healing of 
epithelial wounds is accomplished not 
only by sliding of surrounding epithelial 
cells, but also increased mitotic activity of 
these same cells. Idoxuridine would be 
expected to affect this mitotic activity by 
its known mechanisms of action that in- 
clude the following: (1) formation of a 
defective DNA by incorporation, (2) com- 
petitive inhibition of enzymes involved 
in thymidine incorporation into DNA, 
and (3) feedback inhibition of these same 
enzymes.!4^ Idoxuridine's effects cannot 
be seen as totallv selective for viral infect- 
ed cells as aciclovir is, and can conceiv- 
ablv affect mitotic activity of regenerating 
normal epithelium. 

The effect of idoxuridine on stromal 
healing is also not certain. Various studies 
using different dosage regimens, different 
types of stromal wounds, and different 
techniques for studying stromal healing 
have concluded a significant retardation 
in such variables as tensile strength,! col- 
lagen content,!? tritiated thymidine up- 
take,!5 and fibroblast proliferation.!$ 

Two previous studies from this labora- 
torv, one using idoxuridine 0.196 drops 
eight times a day, the other 0.596 ointment 
four times a day, with 2-mm penetrating 
stromal wounds showed a significant re- 
duction in tensile strength in one study 
and a significant reduction of collagen 
content measured by hydroxyproline lev- 
els in both studies. In the present study, 
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the hydroxyproline levels were signifi- 
cantly reduced in the idoxuridine treated 
eyes in comparison to the aciclovir treated 
eyes. They were also lower than the con- 
trol eyes but this was not significantly 
different. A number of studies also sup- 
port no significant effect of idoxuridine 
on stromal wound healing.!?:18 

The different results of these studies are 
probably a matter of experimental method 
and dosage of the medication. In this 
study the hydroxyproline levels were 
measured on the basis of dry weight rath- 
er than per button. This led to less varia- 
bility of the data. Whether there is a 
significant difference in stromal healing 
after idoxuridine treatment based on col- 
lagen content can only be confirmed with 
further measurements based on dry 
weight with varying stromal wound sizes. 


SUMMARY 


Masked controlled rabbit studies were 
done to determine the toxic effects on 
corneal wound healing of the antiviral 
drugs 396 aciclovir and 0.596 idoxuridine 
ointment in therapeutically effective con- 
centrations. Aciclovir had no significant 
detrimental effect in comparison to con- 
trols on the quality of regenerating epi- 
thelium or the re-epithelialization of epi- 
thelial wounds. Idoxuridine treatment 
caused significant toxic changes in the 
regenerating epithelium clinicallv and 
histologically with a significant delay in 
epithelial wound healing in comparison 
to control or aciclovir treated eves. Aci- 
clovir had no significant effect on the 
collagen content of stromal wounds as 
measured by hydroxyproline levels. Idox- 
uridine caused a reduction in collagen 
content not significantly different from 
controls but significantly lower than aci- 
clovir. 
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ADJUSTABLE EYELID AND EYEBROW SUSPENSION FOR 


BLEPHAROPTOSIS 


MELVIN R. CARLSON, M.D., AND ARTHUR JAMPOLSKY, M.D. 


San Francisco, California 


Severe blepharoptosis, when associated 
with little or no levator muscle function 
(less than 4 mm levator muscle action), is 
usually surgically corrected by the brow 
suspension technique.!~* The goal of the 
surgery is to elevate the blepharoptic eye- 
lid so that it is in a normal position for 
direct forward gaze and that its position 
and contour match that of the opposite 
eye. Current techniques are not complete- 
ly satisfactory, because often one cannot 
accurately estimate where the position of 
the eyelid will fall postoperatively. A 
symmetrical bilateral result is difficult to 
achieve, and eyelid contour may not be 
ideal and symmetrical. 

Several reports*~7 have described fascia 
lata suspension procedures in which the 
evelid height can be adjusted postopera- 
tively. We describe herein an adjustable 
evebrow suspension technique that we 
devised, which allows intraoperative and 
postoperative alteration of both the eyelid 
position and the eyelid contour. 


MATERIAL AND METHODS 


The essential feature of the procedure is 
to use two separate rhomboid suspension 
slings, which have removable loop su- 
tures placed at points where the suspen- 
sion material forms a bend. The suspen- 
sion material is tied at the evebrow in a 
bow knot to allow adjustment of the eye- 
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lid position. The loop sutures allow addi- 
tional adjustable control of the suspen- 
sion material so that eyelid contour can be 
altered. 

Three skin markings are made 3 to 
4 mm above and parallel to the ciliary 
margin. One is placed centrally, another 
at the midpoint between the center of 
the evelid and the inner canthus, and the 
other at the midpoint between the center 
of the eyelid and the outer canthus. Simi- 
lar skin markings are made just above the 
eyebrow. One is centrally placed and the 
others are approximately 15 mm to each 
side. Skin incisions are then made 
through each skin marking, direct along 
wrinkle lines. The evelid incisions are 
made to the depth of the tarsus. The brow 
incisions are made to the periosteum of 
the frontal bone. The choice of suspen- 
sion material can be varied according to 
the preference of the surgeon. Although 
4-0 silk suture was used in our cases, the 
technique should work equally well with 
other materials. 

With a Wright fascia needle or a large 
curve needle, one end of the suspension 
material is passed from the center eye- 
brow incision and allowed to exit through 
the lateral eyebrow incision. A loop su- 
ture (a 5-0 or 6-0 smooth nonabsorbable 
suture) is tied around the suspension ma- 
terial at this point. These loop sutures 
allow manipulation of eyelid position and 
contour by easily exposing the rhomboid 
suture, both during the operation and for 
postoperative adjustment. The suspen- 
sion material is then passed from the 
lateral evebrow incision, through the lat- 
eral portion of the upper eyelid beneath 
the orbicularis muscle, and brought out 
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through the lateral upper eyelid incision. 
Again, a loop suture is similarly placed 
around the suspension material at this 
point. The suspension material is then 
passed horizontally between the tarsus 
and orbicularis to exit at the central eyelid 
incision. No loop suture is necessary at 
this point. The suspension material is 
then brought up through the upper eyelid 
and allowed to exit at the central eyebrow 
incision (Fig. 1). A second rhomboid is 
similarly formed by threading the sus- 
pension material through the medial 
brow, medial eyelid, central eyelid, and 
central eyebrow incisions. 

Intraoperative adjustment of eyelid 
position and contour is now possible. The 
end of the suspension material frem the 
central eyelid incision is grasped (at the 
central brow incision) and gentle traction 
applied until desired elevation of the cen- 
tral portion of the eyelid has been 
achieved. It can be held at this point with 
a small hemostat at skin level. Eyelid 
contour is next evaluated and tension of 
the sling suspension material at the medi- 
al and lateral skin incisions can be locally 
adjusted with the loop sutures. If there is 
insufficient elevation (or drooping) at ei- 
ther position, the corresponding loop su- 





Fig. 1 (Carlson and Jampolsky). Placement of the 
temporal rhomboid suspension sling. Note the loop 
sutures (black) around the suspension material 


(white). 
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ture at the eyebrow can be pulled to 
increase the tension on the suspension 
material. The tension can similarly be 
reduced by pulling on the loop suture at 
the eyelid margin. When the eyelid posi- 
tion and the eyelid margin contour have 
been adjusted to their desired position 
and there is no slack in the suspension 
material, the hemostats are removed and 
the suspension material is tied in a bow 
knot (Fig. 2). 

The skin incisions are sutured with 
small approximating sutures in an inter- 
rupted fashion, allowing the loop sutures 
to remain exposed. Antibiotic ointment is 
applied to the incisional sites and the 
lower eyelid is elevated with a Frost su- 
ture. 

Postoperative adjustment of the eyelid 
is performed when the patient is alert and 
awake (without obtunding drugs), usually 
four to 12 hours after surgery. The patient 
is seated and instructed to look straight 
ahead. Eyelid position and contour are 
assessed. If eyelid elevation is not ideal, 
adjustment, under sterile conditions, can 
be made by loosening the bow knot in the 
suspension material and retying it after 
adjustment of the height of the eyelid has 
been made. This procedure can be repeat- 
ed until optimal eyelid elevation has been 
achieved. Similarly, the eyelid contour 
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Fig. 2 (Carlson and Jampolsky). Adjustable 
eyelid-brow suspension at completion of intraopera- 
tive adjustment. Skin incisions have been sutured. 
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can be altered by pulling on the appropri- 
ate loop sutures to expose and readjust the 
tension of the suspension material at the 
eyelid margin and the eyebrow. When 
the adjustment has been completed, the 
suspension material is tied, the excess 
material excised, and the loop sutures are 
removed. The skin incision is allowed to 
heal over the tied knot of the sling materi- 
al. Occasionally, one may wish to add 
additional skin closure. The Frost suture 
is removed in two or three days. 

Eyelid edema may be present postoper- 
atively. If edema is minimal, adjustment 
can be made and should reflect the final 
positioning of the eyelid when all healing 
is complete. If there is considerable ede- 
ma, adjustment and final tying of the su- 
ture should be delayed until the edema 
has subsided. A sterile dressing can be 
placed over the eye and eyebrow to avoid 
any contamination of the wound. 


DISCUSSION 


The standard eyebrow suspension pro- 
cedure for blepharoptosis correction is an 
uncomplicated technique. The results, 
however, are not always ideal. Under and 
over corrections of eyelid elevation and 
abnormal curvature of the eyelid margin 
may occur.® The goal of the procedure is a 
normal position of the eyelid in straight 
ahead gaze, symmetrical with the oppo- 
site eye, and it is desirable to adjust the 
surgical result in straight ahead gaze with 
the patient alert. 

Adjustable surgical procedures are not 
new. Repositioning of the eye in strabis- 
mus surgery with the adjustable rectus 
recession technique is an established pro- 
cedure.?-!! Whenever the results of a sur- 
gical procedure are unpredictable, a tech- 
nique which allows for postoperative ad- 
justment is desirable. For the strabismus 
surgeon, the two goals of balanced pri- 
mary position alignment and balanced 
rotations can best be achieved if adjust- 
ment is possible when the patient is alert 


ADJUSTABLE EYELID AND EYEBROW SUSPENSION 111 


with full muscle tonus present. The same 
is true for the blepharoptosis surgeon, 

Snyder and Norton? originally de- 
scribed the postoperative adjustable fron- 
talis sling procedure. They used bovine 
fascia attached to stainless steel wires that 
were brought out through the scalp of the 
hairline. The wires were twisted over 
cotton bolsters externally and the eyelid 
could be raised or lowered by loosening 
or tightening the wires. The wires were 
left in place for 30 days and they had 
good results in 21 cases. 

Argamaso? and Argamaso and Lewin® 
reported a technique using autogenous 
fascia lata for a postoperative adjustable 
sling. The fascia was brought to the exte- 
rior through hairline incisions and trans- 
fixed with vascular clips or sterile pins. 
Adjustment was made within two to five 
days and the external fascia allowed to 
slough off. Results in ten patients indicat- 
ed stable long-term effects. 

Mustardé? described a postoperative 
adjustable fascia lata frontalis sling tech- 
nique that used a capstan-shaped button 
located at the eyebrow. The height of the 
upper eyelid could be altered by twisting 
the button. Adjustment was made 24 to 48 
hours after surgery. The exteriorized ends 
of the fascia sloughed away at skin level 
within two to three weeks. 

None of the above postoperative adjust- 
able frontalis sling procedures allow 
postoperative alteration of eyelid margin 
contour. Beard? reported poor eyelid con- 
tour (or peaking) as a complication of 
eyebrow suspension. Occasionally, it can 
be relieved by massage. Otherwise, expo- 
sure and incision of the suspension mate- 
rial is necessary to allow the elevated part 
of the evelid to fall. Our technique allows 
intraoperative and postoperative altera- 
tion of eyelid contour and should mark- 
edly lessen this complication. 

We used our adjustable evebrow sus- 
pension procedure in two patients. In 
both cases, postoperative adjustment of 
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eyelid position was necessary to alter an 
undercorrection. One patient required al- 
teration of eyelid contour to eliminate a 
peaking of the eyelid. No change in the 
eyelid elevation or eyelid contour has 
been noted in either case in a one-year 
period after surgery. 
SUMMARY 


We devised a technique for an adjusta- 
ble frontalis sling that allows for intraop- 
erative and postoperative alteration of 
both eyelid elevation and eyelid contour. 
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LOWER EYELID FULL-THICKNESS VERTICAL LENGTHENING 


ALLEN M. PUTTERMAN, M.D. i 
Chicago, Illinois 


Lower eyelid retraction can be man- 
aged by scleral, tarsal, or mucous mem- 
brane grafts when caused by loss of the 
internal eyelid lamellae or by a skin graft 
when caused by loss of the external la- 
mellae.!-3 However, when the retraction 
is caused by a shortage of both the inter- 
nal and external lamellae simultaneously, 
the problem is harder to resolve because 
the skin graft will not survive if placed 
against the scleral, tarsal, or mucous 
membrane graft. 

One method of correcting lower eyelid 
retraction caused by loss of full-thickness 
tissues is by adding a skin graft over the 
inferior orbital rim region and a mucous 
membrane graft beneath the inferior tar- 
sus. Both external and internal eyelids are 
lengthened and the grafts are applied 
against a vascularized bed to enhance 
their acceptance. I have used this tech- 
nique in two patients, and to the best of 
my knowledge, this technique used in the 
lower eyelid, has not been previously 
published, although Brown and Beard‘ 
reported a similar technique for the upper 
eyelid. 

Another technique to create full- 
thickness lower eyelid is with a tarsal- 
conjunctival flap from the upper eyelid 
and a skin graft from the posterior auricu- 
lar area.56 This method has been used to 
reconstruct defects of the lower eyelid 
margin after tumor surgery, congenital 
colobomas, or traumatic avulsions. How- 
ever, when the eyelid margin is normal, as 
in lower eyelid retraction secondary to 
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loss of full-thickness eyelid, the tech- 
nique can be modified to add the skin 
graft and tarsal-conjunctival flap to the 
mid-eyelid. 

I describe herein two cases in which a 
skin graft and tarsal-conjunctival flap 
placed in the mid-eyelid to correct lower 
eyelid retraction caused by loss of full- 
thickness eyelid components was per- 
formed. The technique can also be com- 
bined with treatment of upper eyelid re- 
traction by a graded controlled excision of 
Miiller’s muscle and levator aponeurosis 
recession.7-® To the best of my knowl- 
edge, this is the first such report. 


METHODS 


Local or general anesthesia was used 
unless the upper eyelid was treated 
simultaneously, in which case local anes- 
thesia was used. Local anesthesia was 
achieved by injection of 2 to 3 ml of 2% 
lidocaine (Xylocaine) with epinephrine 
subcutaneously over the involved lower 
eyelid and ipsilateral upper eyelid. Topi- 
cal tetracaine was instilled and a scleral 
contact lens was inserted over the eye for 
protection. 

A large chalazion clamp was applied 
over the retracted lower eyelid so that the 
open ring was facing its internal surface. 
The calipers, set at 4 mm, were used when 
an incision was made with a No. 15 Bard 
Parker blade through the conjunctiva and 
tarsus 4 mm from the eyelid margin 
throughout the length of the eyelid ex- 
posed by the clamp. The clamp was then 
removed and reapplied with its ring 
facing the external lower eyelid surface. 
Skin and orbicularis muscle were incised 
4 mm from the eyelid margin across the 
exposed eyelid. The two incisions were 
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then connected by severing any remain- 
ing tissues with scissors (Fig. 1,A). Both 
internal and external eyelid surfaces were 
visualized after placement and before en- 
gaging the scissor blades to prevent sever- 
ing the tarsus at a different position. The 
incisions were made 4 mm from the eye- 
lid margin to prevent cutting the marginal 
vessels, which lie approximately 2 mm 
from the eyelid margin. The eyelid was 
incised in steps rather than in full- 
thickness, because the eyelid tissues can 
roll during a full-thickness cut and possi- 
bly lead to a severing of the marginal 
vessels. Interruption of these vessels 
might result in loss of the detached eyelid 
margin, which the vessels supply. The 
clamp was removed and the remaining 
nasal and temporal intact eyelid was sev- 
ered with a scissors 4 mm from the eyelid 
margin. Again, care was taken to judge the 
scissors-blade placement on the external 
and internal surfaces before engaging the 
blades. 

A 4-0 black silk traction suture placed 
through the skin, orbicularis muscle, and 
superficial tarsus just above the central 
ipsilateral upper eyelid margin facilitated 
the eversion of the eyelid over a Des- 
marres retractor. The contact lens was 
removed. An incision was made through 
the tarsus 4 mm above the eyelid margin 
across the entire upper eyelid (Fig. 1,B). 
Two vertical oblique incisions were made 
through the tarsus at each end of the 
horizontal incision. A sharp, pointed, iris 
scissors was used to dissect the superior 
tarsus from its loose attachment to the 
levator aponeurosis. By keeping the scis- 
sor blades as close to the anterior tarsal 
surface as possible, and by viewing the 
points of the scissors through the internal 
tarsal surface, the correct plane was easily 
dissected. Once the superior tarsal border 
was reached, the dissection was done 
between conjunctiva and Müller's muscle 
(Fig. 1,C and D), while observing the 
points of the scissors through translucent 
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conjunctiva during dissection and cut- 
ting. 

Conjunctiva was severed in an oblique 
temporal direction at the temporal aspect 
of the tarsal-conjunctival flap and in a 
nasal oblique direction at the nasal aspect 
of the tarsal-conjunctival flap so that the 
superior aspect of the flap was slightly 
longer horizontally than its inferior as- 
pect. The tarsal-conjunctival flap was dis- 
sected to the superior fornix so that it 
could be brought down into the lower 
eyelid without any tension. It is impor- 
tant to preserve Müller's muscle and leva- 
tor aponeurosis in order to prevent a 
change in the upper eyelid level, if the 
level is normal from the beginning. 

The tarsal-conjunctival flap was brought 
over the eye and under the bridge flap of 
the eyelid margin. The inferior edge of 
the tarsal-conjunctival flap was sutured to 
the tarsus with 6-0 interrupted polygly- 
colic sutures at the inferior incision site of 
the lower eyelid (Fig. 1,E). 

The lower eyelid margin was placed in 
a position about 1.5 mm above the inferi- 
or corneoscleral limbus, and a measure- 
ment of the skin defect anterior to the 
tarsal-conjunctival flap was made. A skin 
graft was taken from the ipsilateral pos- 
terior auricular region that equaled, or 
was slightly larger, than this defect. 

The graft was then sutured to surround- 
ing skin of the lower eyelid and to the 
bridge margin flap with interrupted 6-0 
black silk sutures (Figs. 1,F and 2,A). 
Three 6-0 double-armed sutures of black 
silk were passed through the tarsal- 
conjunctival flap, either through its su- 
perior tarsal border or to the conjunctiva 
above, depending on the size of the skin 
graft, and then passed through the superi- 
or aspect of the skin graft. Three double- 
armed sutures were then passed through 
the skin around the graft and were su- 
tured to each other over a telfa roll so that 


even pressure was applied to the graft 
(Fig. 2,B). 
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Fig. 1 (Putterman). A, After incising conjunctiva and tarsus on internal surface and skin-orbicularis on 
external surface, both 4 mm below eyelid margin, any loose, remaining attachments are severed. B, Tarsal 
incision through upper eyelid 4 mm from upper eyelid margin. C, Tarsus is dissected from levator 
aponeurosis to the level of the superior tarsal border and then conjunctiva is undermined from Miiller s 
muscle with sharp, pointed, iris scissors. D, Cross section of eyelid after severing lower eyelid 4 mm below 
eyelid margin. Tarsal-conjunctival flap in upper eyelid is formed by tarsal incision 4 mm from upper eyelid 
margin and then dissection between tarsus and levator aponeurosis and between conjunctiva and Müller s 
muscle. E, Tarsus of conjunctival flap is sutured to inferior tarsal edge of lower eyelid. F, Skin graft is 
sutured over tarsal-conjunctival flap to surrounding skin and to flap. 
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Fig. 2 (Putterman). A, Cross-section of eyelid showing increased vertical dimension of lower eyelid after 
adding tarsal-conjunctival flap and skin graft to its midportion. B, Suture tarsorrhaphy elevates lower eyelid 


and telfa roll is sutured over skin graft. 


Each arm of two 4-0 black silk double- 
armed sutures was passed through the 
skin, orbicularis muscle, and superficial 
tarsus several millimeters below the 
lower eyelid margin, to exit through the 
lower eyelid gray line (Fig. 2,B). Each 
arm was then passed through skin and 
frontalis muscle above the eyebrow. 
When these sutures were tied over cotton 
pledgets, the lower eyelid was fixed in a 
slightly elevated position and postopera- 
tive graft-flap movement was minimized. 
After seven days the telfa roll and skin 
sutures were removed, after two weeks 
the tarsorrhaphy sutures were removed, 
and after six weeks the tarsal-conjunctival 
flap was released. In releasing the flap, 
2% lidocaine (Xylocaine) with epineph- 
rine was injected diffusely subcutaneous- 
ly over the upper and lower eyelids. A 
groove director was placed under the flap 
at the palpebral fissure, and the flap was 
incised with a No. 15 Bard Parker blade. 
Any remnants attached to upper and 
lower evelids that were visible when the 
evelid was open were trimmed. 


CASE REPORTS 


Case 1—A 63-year-old man had eczema involving 
most of his body skin, including his eyelids, as long 


as he remembered. As a child and young adult he 
was subjected to radiation treatment of these lesions. 
He developed basal cell carcinoma of his eyelids 
and face, which was successfully treated with four 
surgical procedures. He also had bilateral lens ex- 
tractions for cataracts. An extensive right corneal 
ulcer secondary to eyelid retraction and lagophthal- 
mos healed following a conjunctival flap. A recur- 
rent ulcer was suspected by the referring corneal sur- 
geon. Additionally, the patient had thyroid disease. 

When 1 first examined the patient in March 1977, 
he complained of ocular irritation that was partially 
relieved with artificial tears and ointments. Correct- 
ed visual acuity was R.E.: 6/120 (20/400), Jaeger 12; 
and L.E.: 6/12 (20/40), Jaeger 1. 

All four eyelids were retracted and he had upper 
eyelid lag and lagophthalmos (Fig. 3, left). His 
palpebral fissure width in the primary position of 
gaze was 16 mm on the right and 13 mm on the left. 
The right upper eyelid was retracted 2 mm above the 
superior corneoscleral limbus and the left was 
0.5 mm below the superior corneoscleral limbus. The 
right lower eyelid was retracted 4 mm below the 
inferior corneoscleral limbus and the left 1 mm 
below. The palpebral fissure width on down gaze 
was 8 mm on the right and 5 mm on the left. On 
forced closure the right palpebral fissure remained 
open 5 mm and on the left 1 to 2 mm. The inferior 
one half of the right cornea was scarred and the left 
cornea was clear. Moderate fluorescein staining of 
the right cornea and inferior stippling of the left 
cornea was noted. Hertel exophthalmometry was 
R.E.: 21/98 mm and L.E.: 20/98 mm. 

In April 1977, the described procedure was per- 
formed on the right lower eyelid. Additionally, the 
right upper eyelid was lowered by excising Müller's 
muscle and stripping and recessing the levator apo- 
neurosis at the same time.?^? 

Postoperatively, the right upper and lower eyelid 
retraction, eyelid lag, and lagophthalmos had de- 
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Fig. 3 (Putterman). Left, Patient with right lower eyelid retraction secondary to cicatricial changes in both 
external and internal lamellae from radiation for basal cell carcinoma and from thyroid disease. Right uppe: 
eyelid is also retracted secondary to thyroid disease. Right, Appearance of patient after reconstruction o! 
lower evelid with tarsal-conjunctival flap and skin graft and after excision of Müller's muscle and recession 


of levator aponeurosis of the upper evelid. 


creased and the keratopathy and ocular irritation 
lessened (Fig. 3, right). The left evelid retraction 
and keratopathy also decreased minimally without 
treatment. Three months after surgery, the palpebral 
fissure width in the primary position of gaze was 
R.E.: 11 mm and L.E.: 12 mm. The right upper 
eyelid was 2 mm below the superior corneoscleral 
limbus and the left was 1 mm below. The right 
lower eyelid was 0.5 mm below the inferior corneo- 
scleral limbus and the left 1 mm below. The palpe- 
bral fissure width on down gaze was R.E.: 6 mm and 
L.E.: 5 mm. and the right eyelids closed easily. The 
right cornea did not stain with fluorescein, whereas 
the left continued to have minimal inferior stip- 
pling. These findings have remained unchanged for 
ten months postoperatively. 

Case 2—A 38-year-old man was in an automobile 
accident in 1970, which led to lacerations and avul- 
sions of parts of his right upper and lower eyelids. 
This was initially treated with suturing of the lacera- 
tions. Because of moderate right lower eyelid retrac- 





tion, he was treated with a lateral tarsorrhaphy in 
September 1974, and with horizontal shortening ol 
the lower eyelid in November 1974. Because neithe: 
of these procedures adequately corrected the lowe: 
eyelid retraction, a skin graft was applied to the 
lower eyelid from the right posterior auricular area 
in July 1975. In August 1976, a skin cancer was 
removed from the nose, which was reconstructed 
with a skin graft taken from the left posterior auricu: 
lar area. 

I first examined this patient in February 1977. Hi 
had lower eyelid retraction with secondary epiphora 
(Fig. 4, left). The right lower eyelid skin had various 
scars and the lower eyelid was retracted because o! 
cicatricial changes in the skin as well as shrinkage o! 
the internal lamellae of the eyelid. Visual acuity was 
6/6 (20/20) in each eye. Palpebral fissure w idth in 
the primary position of gaze was 13 mm on the right 
and 10 mm on the left. The right lower eyelid was 
9.5 mm below the inferior corneoscleral limbus and 
the left lower eyelid was at the inferior corneoscleral 





Fig. 4 (Putterman). Left, Appearance of patient with lower eyelid retraction secondary to cicatricial 
changes in internal and external lamellae secondary to trauma and previous surgery. Right, Appearance of 
patient after lower eyelid reconstruction with tarsal-conjunctival flap from upper eyelid and skin graft from 


supraclavicular area. 
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limbus level. There was inferior corned staining 
and pooling of tears in the right cul-de-sac compared 
toethat of the left. Results of the rest cf the eve 
examination were unremarkable. 

In May 1977, the described procedure was per- 
formed. A tarsal-conjunctival flap was tzken from 
the right upper eyelid and the skin graft from the 
right supraclavicular region. Because grafts had 
been taken previously from both posterior auricular 
areas, it was necessary to resort to the supraclavicu- 
lar region for the skin graft. 

Postoperatively, the lower eyelid retraction and 
epiphora resolved (Fig. 4, right). The palpebral fis- 
sure width in the primary position of gaze was 8.5 
on the right and 9.5 mm on the left. The right lower 
eyelid was 0.5 mm above the inferior corneoscleral 
limbus and the left lower eyelid at the inferior 
corneoscleral limbus. The cornea no longer stained. 
There was wrinkling of the skin graft. The lower 
eyelid level has remained stable for six months 
postoperatively, and the initial wrinkled appear- 
ance of the graft has lessened. 


DISCUSSION 


The advantage of reconstructing the 
retracted lower eyelid with the described 
skin graft and tarsal-conjunctival flap pro- 
cedure as compared to using a tarsal, 
scleral, or mucous membrane graft in the 
eyelid and a skin graft over the cheek, is 
the absence of a disfiguring cheek scar. 
Additionally, the final lower eyelid level 
cannot be predicted with a scleral or 
mucous membrane graft because of ab- 
sorption of sclera and lack of rigidity of 
mucous membrane. The disadvantage of 
a tarsal graft taken from the upper evelid 
is that it can affect the upper eyelid level. 

Upper eyelid retraction caused by over- 
action of Miiller’s and levator muscles 
occasionally occurs along with lower eye- 
lid retraction, as in Case 1. The ability to 
lower the upper eyelid with a controlled, 
graded, excision of Müller's muscle and 
levator muscle recession simultaneously 
with a tarsal-conjunctival flap and skin 
graft in the lower eyelid is another advan- 
tage of this technique.” 

A disadvantage of the described tarsal- 
conjunctival flap and skin graft combina- 
tion procedure is a possible wrinkkd ap- 
pearance of the skin graft postoperatively, 
which occurred in Case 2. This usually 
resolves with time and blends into sur- 
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rounding skin. Another disadvantage is 
the technically difficult dissection in de- 
veloping the tarsal-conjunctival flap. If 
the conjunctiva is inadvertently button- 
holed, a loss of vascularization can be 
expected, which might compromise the 
skin graft. If Miiller’s muscle or levator 
aponeurosis are included with the tarsal- 
conjunctival flap, alteration of the upper 
eyelid level, usually with secondary re- 
traction, can be expected and will require 
a levator muscle recession later. The need 
to occlude the eve with the tarsal- 
conjunctival flap is also a disadvantage. 


SUMMARY 


Two cases of lower eyelid retraction 
caused by loss of full-thickness evelid 
components were successfully treated 
with a tarsal-conjunctival flap and skin 
graft procedure. One patient also had 
upper eyelid retraction, which was de- 
creased by excising Müller's muscle and 
recessing the levator aponeurosis simulta- 
neouslv with the lower eyelid surgery. 
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NOTES, CASES AND INSTRUMENTS 


IRRIGATION OF THE ANTERIOR 
CHAMBER FOR THE TREATMENT 
OF ALKALI BURNS 


ROBERT P. BURNS, M.D. 
Columbia, Missouri 
AND 
CHARLES E. HIKES, M.D. 
Portland, Oregon 


Treatment of alkali burns of the eye by 
experimental lowering of the pH of the 
aqueous humor by paracentesis alone was 
first advocated by Siegrist.! However, 
Grant? was unable to confirm the value of 
this treatment. Paterson, Pfister, and Lev- 
inson? showed that the aqueous humor 
pH rose to a maximum of 12, within six 
minutes after sodium hydroxide burns in 
rabbits, and that the pH could be signifi- 
cantly lowered by paracentesis, and fur- 
ther reduced by immediate or delayed 
intracameral phosphate buffer irrigation. 
Bennett, Peyman, and Rutgard^ found 
that injury was minimized if the alkali- 
burned rabbit eve was perfused with 
buffer within 15 minutes after injury, 
resulting in less damage than if the irriga- 
tion were delayed for 30 minutes. Human 
application of these laboratory studies 
has not been done, to the best of our 
knowledge. 

CASE REPORT 


A 31-vear-old man had sodium hydroxide blown 
into his amblyopic left eye after an explosion caused 
by placing solid sodium hydroxide cleanser into a 
plugged drain. He immediately washed his eye in an 
overhead shower and came to the hospital within 
five minutes. The left eye had a visual acuity of 
counting fingers, the entire cornea was opaque, and 
the lower two thirds of the conjunctiva was ische- 
mic. 
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Topical irrigation was continued, and about 25 
minutes after the injury, the patient was transferred 
to the operating room and intraocular irrigation was 
begun. Under local anesthesia, the left anterior 
chamber was lavaged by placing two 25-gauge but- 
terfly needles into the anterior chamber at the medial 
and lateral corneoscleral limbus. Approximately 100 
to 120 ml of lactated Ringer’s solution was washed 
through the eye over 90 minutes and the fluid was 
collected in aliquots of 12-ml tubes. The pH was 
measured in the first four tubes. At the end of 
irrigation, the cornea was slightly clearer so that the 
lens and iris were visible, and 60 mg of methyl- 
prednisolone was given by retrobulbar and sub- 
conjunctival injection. A blunt 18-gauge needle was 
placed through the upper eyelid and continuous 
topical slow irrigation with lactated Ringer's solu- 
tion was continued for 24 hours. 

The postoperative course was not greatly influ- 
enced bv the aspiration-irrigation treatment. On the 
first postoperative day, visual acuity was light per- 
ception, pressure was high, and a mature cataract 
was present, although a break could not be seen in 
the anterior lens capsule. Treatment was continued 
with topical antibiotics, systemic and topical corticos 
teroids, and carbonic anhydrase inhibitors. By one 
week, the chamber shallowed. Aspiration-irrigation 
of the cataract was done two weeks after the injury, 
which resulted in an improvement in visual acuity 
from light perception to counting fingers at four feet. 
Acetyleysteine drops were administered, and a soft 
contact lens was placed. 

Three weeks after injury, the patient was dis- 
charged from the hospital. He returned three days 
later because of severe pain, hypopyon, and 
hyphema. The cornea ulcerated and perforated 27 
davs after the injurv. A corneoscleral free-hand graft 
was done to repair the perforation. However, severe 
pain continued, the eye was soft, the graft was 
opaque, and the chamber was absent. Despite the 
presence of light perception, the eye was enucleated 
at the patient's request, 70 days after the injury. 
Pathologic examination showed a normal posterior 
segment, aphakia, a poorly healed corneal transplant 
with epithelial ingrowth beneath the transplanted 
vascularized cornea, and adherence of the iris to the 
cornea with an absent anterior chamber. 


DISCUSSION 


The lactated Ringer's solution had a pH 
of 8.3 in the first tube, which presumably 
irrigated the anterior chamber thorough- 
ly. The last three tubes had pH ranging 
from 6.6 to 6.8. Aqueous humor pH calcu- 
lations were done based on the following 
assumptions: (1) the aqueous humor has 
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no buffering capacity; (2) The lactated 
Ringer's solution has no buffering action 
above pH 6.0, because the pH of lactic 
acid is 3.86; (3) The volume of the aque- 
ous humor is 0.25 ml; and (4) The lactated 
Ringer's solution had a pH of 6.6. If these 
assumptions are true, the 0.25 ml of aque- 
ous humor first removed had a pH of 9.05. 

Grant? stated that the pH of the rabbit 
aqueous humor must reach 11 in order to 
cause experimental damage after five min- 
utes of perfusion with ammoniated saline. 
No permanent injury was caused at pH 
10. Possibly the lactated Ringer’s solution 
used during this irrigation had a pH of 
6.3, in which case, the anterior chamber 
pH would have been 9.7. This suggests 
that the human anterior chamber is a less 
efficient buffer than the animal eye. 

Although irrigation of the anterior 
chamber immediately after an alkali burn 
is desirable, more critical factors include: 
elapsed time before irrigation is done, pH 
of the injurious alkaki, and duration of 
exposure to the eye. Most patients cannot 
be transported to an operating room for 
irrigation as rapidly as in this case, but 
the course of our patient’s severe alkali 
burn was not significantly altered by irri- 
gation of the anterior chamber. Addition- 
ally, there may have been some harm 
from lens injury induced during treat- 
ment. 

Although this isolated trial was not 
successful in saving the eye, ophthalmol- 
ogists should consider the possibiltiy of 
treatment by paracentesis and irrigation 
of the anterior chamber when dealing 
with patients soon after severe alkali 
burns of the cornea. Paterson, Pfister, and 
Levinson? have shown that the pH of 
rabbit aqueous remains high for two 
hours after application of alkali, and thus, 
even delayed irrigation may decrease 
damage. 


SUMMARY 


A 31-year-old man had sodium hydrox- 
ide blown into his amblyopic left eye 
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after an explosion caused by placing solid 
sodium hydroxide cleanser into a plugged 
drain. The eye was treated with topical 
and intraocular irrigation, and lactated 
Ringer's solution and the patient was 
given topical antibiotics, systemic and 
topical corticosteroids, and carbonic an- 
hydrase inhibitors. Acetylcysteine drops 
were administered, and a contact lens 
was placed. The patient subsequently de- 
veloped severe pain, hypopyon, and hy- 
phema. The cornea was ulcerated and 
perforated 27 days after injury, and the 
eye was enucleated 70 days after injury. 
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APNEIC SPELLS ASSOCIATED 
WITH TIMOLOL THERAPY 
IN A NEONATE 


RANDALL J. OLSON, M.D., 
B. BRITT BROMBERG, PH.D., AND 
THOM J. ZIMMERMAN, M.D. 


New Orleans, Louisiana 


In the relatively short time that timolol 
maleate has been in use, it has become an 
effective treatment for ocular hyperten- 
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sion,'? not only in the early stages of 
open-angle glaucoma, but also in the later 
stages of the disease as an additive to 
what was previously considered maximal 
medical therapy.* 

Timolol maleate is a potent beta- 
adrenergic blocker; however, clinically 
significant bradycardia and hypotension 
have not been reported with topical ad- 
ministration and the drug seems to be 
generally well tolerated. 

We report herein an apparent exception 
to this general tolerance; the use of timo- 
lol maleate in a neonate with anterior 
cleavage syndrome and severe secondary 
glaucoma. Administration of the drug was 
followed by the development of Cheyne- 
Stokes breathing and apneic spells of up 
to 30 seconds; normal respiration re- 
sumed when timolol maleate therapy was 
discontinued. 


CASE REPORT 


| 


The patient, born at 35 weeks' gestation, weighed 
2,386 g and had mild jaundice. At birth bilateral 
ocular abnormalities were observed. When exam- 
ined under anesthesia at 19 days of age, the infant 
had bilateral central corneal ectasia with multiple 
areas of uveal prolapse, no visible anterior chamber 
with 360-degree peripheral anterior synechiae, and 
intraocular pressures of more than 50 mm Hg in 
both eves. After 24 hours of acetazolamide (Diamox) 
treatment, 62.5 mg every six hours, and timolol 
maleate, 0.2596 twice a day, intraocular pressures 
remained high. On day 20, cyclocryotherapy was 
performed on the left eye once in each of the four 
quadrants for a total of 60 seconds. 

During night sleep after cyclocryotherapy, the 
patient had spells of apnea that lasted up to 30 
seconds. When the infant was awakened, the apneic 
spells disappeared. Timolol maleate was the only 
medication being given at that time and no such 
spells had been observed before administration of 
timolol maleate. Vital signs were unremarkable. 
Timolol maleate therapy was stopped and no further 
apneic spells were observed. 

The patient had additional cyclocryotherapy in 
both eyes on day 30. Three weeks later, intraocular 
pressures of R.E.: 25 mm Hg and L.E.: 24 mm Hg 
were measured by applanation tonometry. The pre- 
viously noted apnea did not recur. 


DISCUSSION 


One explanation for this apnea may be 
vagal stimulation as the result of cyclo- 
cryotherapy in a premature neonate. Al- 
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though this possibility cannot be entirely 
excluded, the onset with the use of timo- 
lol maleate and the cessation with timolol 
maleate withdrawal seem to suggest a 
relationship between the drug and the 
distress. Additionally, the apneic spells 
were not seen after subsequent cyclocry- 
otherapv. 

By what mechanism might timolol ma- 
leate affect the respiration of a neonate? 
The adult blood-brain barrier consists, in 
part, of a variety of transport mechanisms 
that remove organic acids and bases from 
the cerebrospinal fluid and brain.5 !? 
Blood-tissue barriers are present in many 
adult tissues but may be poorly devel- 
oped in the fetus or neonate.!?!? For 
example, systemically applied mon- 
amines penetrate the blood-brain barrier 
of rats for two weeks after birth but not 
thereafter.!? Timolol maleate, like other 
beta-adrenergic antagonists, probably has 
a high lipid partition coefficient!^; Var- 
eilles and associates reported its rapid 
entry into aqueous humor after topical 
application in rabbits. Thus timolol male- 
ate, a lipid-soluble monamine organic 
base, may have penetrated the central 
nervous system of the neonate because of 
the absence or immaturity of an organic 
base transport mechanism, thus causing 
apnea. 

Another possibility may be toxic meta- 
bolic products of timolol maleate. Oxida- 
tion of the drug by brain monamine oxi- 
dase would lead to the formation of a 
poorly permeating organic acid. In a more 
mature brain, organic acids are removed 
by specific transport mechanisms.*^?! In 
]-week-old dogs these systems are not 
fully developed!? and similarly may not 
be so in humans, providing the potential 
for a build-up of timolol maleate and its 
oxidized products in the brains of new 
born children. 

Whatever the mechanism may be, we 
believe that timolol maleate may have 
caused the apneic spells in this infant, 


and that this drug should be avoided in 
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the very young, congenital glaucoma pa- 
tients until further studies are done. 


SUMMARY 


A 2-week-old premature child with 
congenital glaucoma secondary to anteri- 
or cleavage syndrome was treated with 
timolol maleate and cyclocryotherapy. 
The patient had apneic spells of up to 30 
seconds that stopped soon after timolol 
maleate therapy was discontinued. No 
apnea was seen before timolol maleate 
administration, and no further spells were 
noted after subsequent cyclocryotherapy 
without timolol maleate treatment. 

Possible central nervous system toxici- 
ty of timol maleate or its metabolic by- 
products in neonates with immature 
blood-brain barriers was noted. 
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MASSIVE SUBRETINAL EXUDATE 
AFTER RETINAL DETACHMENT 
SURGERY 


ROBERT H. WALLYN, M. D. 


Monterey, Califomia 


Coats' disease is associated with retinal 
telangiectasis and progressive exudative 
retinal detachment occurring in one eye 
of young males.! However, massive sub- 
retinal exudation has been observed in 
the course of other primary diseases such 
as involutional macular degeneration.? 
Although Aaberg documented the phe- 
nomenon of choroidal exudation of clear 
serous fluid after retinal cyrosurgery,® to 
my knowledge, this is the first report of 
massive subretinal lipoidal exudation 
after successful retinal reattachment sur- 
gery. 


CASE REPORT 


A 70-year-old woman was referred for surgical 
repair of a retinal detachment. She had noticed 
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decreased visual acuity in the left eye for several 
months. Examination disclosed visual acuity of 
R.R.: 6/15+ (20/50+) and L.E.: light perception. 
Results of external examination were unremarkable. 
Motility was within normal limits. Pupils dilated to 
6 mm in both eyes. Slit-lamp examination disclosed 
minimal nasal band keratopathy, minimal cortical 
cataracts, and posterior vitreous detachment in both 
eyes. The vitreous flow time in the left eye was 
markedly reduced. Tension by applanation was 
20 mm Hg in both eyes. Retinal examination of the 
right eye disclosed lattice degeneration inferiorly. 
The left eye revealed a total rhegmatogenous retinal 
detachment. A horseshoe retinal break was noted 
superiorly. Multiple white cascading folds indica- 
tive of massive periretinal proliferation were seen. 
The surgery consisted of 360-degree cryotherapy, 
the drainage of subretinal fluid, and scleral buckling 
with a 4-mm silicone band. The band was cut so that 
its length was equal to the circumference of the 
undrained globe. After drainage, the ends of the 
band were overlapped 22 mm in an attempt to create 
a high 360-degree buckle. The posterior margin of 
the band was 16 mm posterior to the corneoscleral 
limbus and just anterior to the exit of the vortex 
veins. The patient’s postoperative course was com- 
plicated by moderate choroidal detachment, but this 
resolved within three weeks. One month after sur- 
gery, the retina was completely reattached but mas- 
sive subretinal exudation was noted. It was yellow 
in color and appeared in all four quadrants. Visual 
field examination did not reveal any impairment of 
peripheral vision caused by the subretinal exuda- 
tion. Fluorescein angiography and angioscopy did 
not show any areas of retinal telangectasis or incom- 
petence of the retinal vessels. In the ensuing 
months, the subretinal exudate underwent gradual 
resolution. By the sixth month after surgery, most of 
the subretinal exudate was reabsorbed. 


DISCUSSION 


Massive subretinal exudation is a com- 
plication of successful retinal reattach- 
ment surgery. The absence of significant 
fluorescein leakage or visible areas of 
retinal telangiectasis make a retinal 
source of the subretinal exudate unlikely. 
Large areas of cryotherapy, the hypotony 
during drainage of subretinal fluid, a high 
encircling scleral buckle, and postopera- 
tive choroidal detachment make a choroi- 
dal source of the subretinal exudate more 
likely. We believe the cause of the choroi- 
dal detachment and exudation was vortex 
ampulla obstruction resulting from the 
encircling band.^? The subretinal exu- 
date underwent gradual resolution and 
did not influence the anatomic result of 
the surgical procedure. 
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SUMMARY 


A 70-year-old woman developed meas- 
sive subretinal exudation after surgical 
repair of a rhegmatogenous retinal de- 
tachment. Postoperative choroidal de- 
tachment suggested a choroidal source of 
the subretinal exudate. We believe the 
cause of the choroidal detachment and 
exudation was vortex ampulla obstruction 
resulting from the encircling band. The 
subretinal exudate underwent gradual 
resolution and did not influence the ana- 
tomic result of retinal reattachment. 
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A WIREFORM SURGICAL 
DRAPE-RETRACTOR 


HERBERT J. NEVYAS, M.D. 
Philadelphia, Pennsylvania 


The presence of surgical drapes cover- 
ing the nose and mouth can cause the 
patient to feel suffocation. Although this 
sensation is mainly psychological, it can 
cause the patient to become dyspneic, 
anxious, and restless. Patient discomfort 
is compounded by the moist warmth re- 
tained by the newer waterproof plastic 
drapes. 
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Fig. 1 (Nevyas). Wireform drape-retractor. 


I devised a simple, face-fitting mallea- 
ble plastic-coated metal wireform drape- 
retractor* to keep drapes off the patient’s 
nose and mouth (Figs. 1 and 2). It can be 
rebent easily to conform to each patient’s 
facial contours. This device is secured to 
the patient by two pieces of adhesive tape 
placed on each end of it, and keeps an air 
pocket open over the patient’s nose and 
lower face regardless of head position. It 
protrudes only slightly beyond the tip of 
the nose and does not interfere with the 
surgeon's manipulations. 


SUMMARY 
I devised a malleable plastic-coated 


wireform drape-retractor that increases 


*Manufactured by Diversatronics, Inc., 456 Park- 
way, Broomall, PA 19008. 
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Fig. 2 (Nevyas). The drape-retractor in position 
before draping. 
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patient comfort during surgery by keep- 
ing drapes off the nose and mouth. It is 
small and does not interfere with the 
surgeon s hand movements. 


A RETENTION MODIFICATION 
FOR THE LIMBAL RING 
METHOD OF FOREIGN BODY 
LOCALIZATION 


M. BELKIN, M.D. 


Jerusalem, Israel 


Two principal methods are available 
for radiologic localization of intraocular 
foreign bodies: the geometric construc- 
tion method of Sweet!? and the limbal 
ring method, with the ring either incorpo- 
rated in a contact lens? or sutured to the 
corneoscleral limbus.4 Sweets method 
provides only lateral views of the orbit. 
requires expert technicians and full coop- 
eration of the patient, and takes a long 
time to complete. Therefore, this tech- 
nique is not always practical, especially 
when the surgeon is faced with many 
multiple-injury patients. 

Comberg's contact lens method is 
equally reliable, simpler, less time- 
consuming, and it requires less patient 
cooperation. The use of a contact lens. 
however, especially the low vacuum 
types, is contraindicated in severely trau- 
matized eyes. Suturing of the ring of the 
conjunctiva is disagreeable to the pa- 
tient, time-consuming, and requires a sur- 
geon. 

Our wartime experience in treating 
many freshly injured eves containing 
intraocular foreign bodies led us to seek a 
way of simplifving the procedure. 

Essentially, we use the limbal ring 
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method with the sutures replaced by sur- 
gical adhesive. While the patient is su- 
pine, the evelids of the injured eves are 
retracted manually, local anesthetic drops 
are placed in the conjunctival sac, and a 
ring of suitable diameter is placed on the 
corneoscleral limbus. Two drops of cva- 
noacrvlate adhesive? are placed on the 
ring, but never on lacerated areas. The 
adhesive polymerizes immediately and 
holds the ring securely in place until the 
radiologic procedure is over. In our expe- 
rience, the ring does not move even if the 
patient rotates his eveball, squeezes his 
eyelids, or moves about. After the x-ray 
films are developed, the ring is seized 
with toothless forceps and removed with 
all the glue adherent to it. During the 
entire procedure the patient has much 
less discomfort than during either the 
suturing and removal of a corneoscleral 
limbal ring or the placement of a contact 
lens. The performance of this procedure 
does not require an ophthalmic surgeon 
and is thus superior in the treatment of 
mass casualties. 
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SUMMARY 


For intraocular foreign body localize 
tion, we used a modification of the limbal 
ring method with surgical adhesive in- 
stead of limbal sutures. After taking x-ray 
films of the eyeball, we removed the ring 
and the adherent glue with toothless for- 
ceps. 
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MEETINGS, CONFERENCES, SYMPOSIA 
EDITED BY THOMAS CHALKLEY, M.D. 


ASSOCIATION FOR RESEARCH IN 
VISION AND OPHTHALMOLOGY 
1979 SPRING MEETING 

Representing the various disciplines of 
ophthalmology and visual science, 1,997 
scientists met in Sarasota, Florida, April 
30 through May 4 for the annual spring 
meeting of the Association for Research 
in Vision and Ophthalmology (ARVO). A 
total of 1,034 scientific presentations, ei- 
ther papers or posters, were given during 
the five-day session. Representatives from 
16 countries other than the United 
States, including a representative from 
the USSR, were present. Indeed, more 
than 120 of the presentations were given 
by scientists from outside the United 
States, including Canada, Germany, the 
United Kingdom, Japan, and Israel. 
Twelve research sections had specific 
time allotments at the meeting; these in- 
cluded: Anatomy and Pathology, Bio- 
chemistry, Cornea, Electrophysiology, 
Glaucoma, Microbiology and Immunolo- 
£v, Oculomotor Physiology and Disor- 
ders, Physiology and Pharmacology, Reti- 
na, Visual Psychophysics and Physiolog- 
ic Optics, Lens, and Clinicial Research. 
The last-mentioned section was new and 
had some interesting papers including a 
mini-symposium dealing with the Diabet- 
ic Retinopathy Study sponsored by the 
National Institutes of Health. 

The poster sessions, at which more than 
400 presentations were available, were of 
particular interest. With this mode of 
presentation excellent interaction can de- 
velop between the presenters and other 
scientists. 

Highlights of the meeting included the 
presentation of the Friedenwald Award to 
Venkat N. Reddy of Oakland University 
in Michigan. Dr. Reddy’s lecture was 
entitled “Dynamics of Transport Systems 
in the Eye.” The Proctor Medal was 
awarded to Dr. Gerald Westheimer of the 
University of California; his lecture was 
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entitled, "The Spatial Sense of the Eve." 
Honorary membership was conferred on 
David G. Cogan for his vast contributions 
to ophthalmology and visual science. 
In addition to the scientific program the 
ambience of the ARVO meeting is such 
that scientists can meet in pleasant sur- 
roundings and exchange ideas directly 
with one another. The presence of what 
must be the majority of the scientific 
community interested in vision and visu- 
al science at one meeting place has had a 
catalytic effect. Anvone interested in the 
scientific basis of ophthalmologv and the 
visual sciences should consider partici- 
pating in future ARVO meetings. 

The Annual Spring Meeting for 1980 
will be held in Orlando, Florida, May 
5 to 9. 

The officers of the Association are 
Melvin Rubin, president; David Maurice, 
vice-president; Paul Henkind, secretary- 
treasurer; Gunter K. vonNoorden, pres- 
ident-elect; Claes H. Dohlman, vice- 
president elect; and Alan Laties, editor- 
in-chief. 

PAUL HENKIND 


THE 11TH PUPIL COLLOQUIUM 

The llth Pupil Colloquium was held in 
London April 4 to 7, 1979. The hosts were 
clinical pharmacologists: Paul Turner, 
St. Bartholomew’s, Stephen and Shirley 
Smith, St. Thomas’ Hospital. As usual a 
strange mixture of papers was presented. 
Some of the papers were of interest to 
clinicians, some to physiologists and 
pharmacologists, and some were of inter- 
est to psychologists, but all of them had to 
do with the pupil and its functions. 


C. J. K. ELLIS, DEPARTMENT OF 
NEUROLOGY, ST. THOMAS’ HOSPITAL, 
LONDON 


The relative afferent pupillary defect, 
which can be seen clinically with the 
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swinging light test, was measured at a 
pupillograph by noting the difference be- 
tween the direct light reflex amplitude 
from the two eyes at the same stimulus 
intensity. Twenty-four patients with 
acute optic neuritis were studied and the 
magnitude of the afferent pupillary defect 
was compared to the amplitude and 
the latency of the pattern-evoked visual- 
evoked response (VER). There was a 
strong correlation between afferent defect 
and VER amplitude, but none between 
afferent defect and VER latency. 


J. S. C. CZARNECKI, DEPARTMENT OF 
OPHTHALMOLOGY, SUNNYBROOK 
HOSPITAL, TORONTO 


When a patient with an old optic neuri- 
tis in the left eye and a fresh one in the 
right eye drank a quantity of ice water the 
vision in the right eye improved dramati- 
cally and the relative afferent pupillary 
defect, which had been in the right eye, 
switched to the left eye. 


Y. TAKAHASHI AND ASSOCIATES, 
DEPARTMENT OF OPHTHALMOLOGY, 
IWATE MEDICAL UNIVERSITY, 
MORIOKA, JAPAN 


An action potential due to the pupillary 
reflex ("electro-pupillogram") can be re- 
corded from the human eye. This phe- 
nomenon was carefully studied and its 
various components described. 


T. UTSUMI AND ASSOCIATES, 
DEPARTMENT OF OPHTHALMOLOGY, 
OSAKA MEDICAL COLLEGE, 
OSAKA, JAPAN 


If light is introduced into the eye in a 
narrow, centrally placed pencil, the pupil, 
as it constricts, will not diminish the 
beam by cutting into it. This “open-loop” 
stimulus is theoretically ideal. A pupillo- 
graph with these features was devised 
and is being used to make some funda- 
mental observations about the pupillary 
light reflex. 
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ANDERS HEDIN, DEPARTMENT OF 
OPHTHALMOLOGY, KAROLINSKA , 
HOSPITAL, STOCKHOLM, SWEDEN 


Human pupillomotor spectral sensitivi- 
ty was studied with an infrared television 
system. Testing was performed at the 
cone plateau of the dark-adaptation curve 
with a l-degree foveal stimulus at 16 
different wavelengths. The curves ob- 
tained from normal trichromats were 
much like subjective curves obtained 
with the absolute threshold method. In 
protan subjects, a distinct reduction in 
sensitivity to long wavelengths was 
found. Deuteranomalous subjects showed 
a shift in spectral sensitivity toward long- 
er wavelengths. The sensitivity of deuter- 
anopes was distinctly reduced in the mid- 
spectral region. 


SHIRLEY AND STEPHEN SMITH, 
DEPARTMENT OF PHARMACOLOGY, 
ST. THOMAS HOSPITAL, LONDON 


A search was made for light-induced 
anisocoria in human subjects with a tele- 
vision pupillometer. Precise bilateral 
symmetry is not to be expected from the 
central nervous system so it is not too 
surprising to find that a contraction aniso- 
coria of the order of 0.1 mm is fairly 
common, especially with a bright unilat- 
eral light stimulus. 


I. S. WATTS AND SHIRLEY SMITH, 
DEPARTMENT OF PHARMACOLOGY, 
St. THOMAS’ HOSPITAL, LONDON 


It is well known that heavily pigmented 
irises respond to drugs less (and more 
slowly) than pale irises do. The binding 
of pilocarpine and atropine to iris pig- 
ment granules was studied in vitro and 
evidence set forth suggesting that it is the 
melanin content of the pigment granules 
that binds drugs, and that this mechanism 
is sufficient to explain the slow responses 
of pigmented irises to drugs. 
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H. S. THOMPSON AND J. M. WEINSTEIN, 
DEPARTMENT OF  OPHTHALMOLOGY, 
IOWA CITY, IOWA 


In a series of 12 patients with chiasmal 
and optic nerve compression, the pupil 
cycle time improved dramatically after 
decompression if the visual acuity and 
visual field improved, and worsened 
when the field or acuity worsened. This 
suggests that, like the VER latency, the 
pupil cycle time may be an indicator of 
delay in the anterior visual pathway and 
may serve as a rough office substitute for 
the VER in cases of compressive optic 
neuropathy. 


F. A. KERR AND E. SZABADI, 
DEPARTMENT OF PSYCHIATRY, 
UNIVERSITY OF MANCHESTER, 

ENGLAND 


The effect of tricyclic antidepressants 
on the pupil size was studied in human 
volunteers. The resting pupil diameter 
became larger in most of the subjects. The 
tricyclic drugs (desipramine and ciclazin- 
dol) taken by mouth reduced the mydriat- 
ic action of tyramine and methoxamine 
given as eyedrops. Tyramine HCl has an 
indirect mode of action, releasing norepi- 
nephrine from the nerve endings in the 
dilator muscle, whereas methoxamine 
HCl has a direct action on the alpha 
receptors of the dilator muscle. It was 
suggested that the tricyclic drugs block 
alpha-adrenoceptors to produce these re- 
sults. 


J. H. STEWART-JONES, DEPARTMENT OF 
OPTOMETRY AND VISUAL SCIENCE, THE 
CITY UNIVERSITY, LONDON; 

AND P. TURNER, DEPARTMENT OF 
CLINICAL PHARMACOLOGY, 

ST. BARTHOLOMEW'S HOSPITAL, 
LONDON 


Thymoxamine, an alpha-adrenoceptor 
blocking drug, applied topically to the 
eye as a 0.2 or 0.196 ophthalmic solution 
completely reversed the mydriasis and 
the accommodative changes produced by 
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ephedrine 596 eyedrops. Thymoxamine 
did not affect intraocular pressure but a 
single drop of beta-adrenoceptor blocking 
drug (atenolol 496) produced a significant 
decrease in intraocular pressure without 
influencing pupil size or accommodation. 


B. SKARF AND J. S. C. CZARNECKI, 
DEPARTMENT OF OPHTHALMOLOGY, 
SUNNYBROOK HOSPITAL, TORONTO, 

CANADA 


Careful surgical lesions were made in 
various locations in the ocular sympathet- 
ic pathway of rabbits. Cocaine and 
hvdroxvamphetamine eyedrops were then 
evaluated as to their ability to localize the 
lesion. Two weeks after the surgery co- 
caine accurately diagnosed the presence 
of a Horner's syndrome and a week later 
hydroxyamphetamine clearly showed the 
lesion to be either preganglionic or post- 
ganglionic. It was incidentally reported 
that hydroxyamphetamine, in any dosage, 
has no mydriatic effect in the cat, even 
when injected intracamerally. 


C. R. VOLK, C. G. SUMMERS, AND 
J. D. WIRTSCHAFTER, DEPARTMENT 
OF OPHTHALMOLOGY, UNIVERSITY OF 
MINNESOTA 


Argon laser burns in the iris periphery 
of sympathectomized cats produced a re- 
gional sphincter palsy that lasted two 
weeks. This preparation, which is part of 
a continuing effort to produce an animal 
model of a tonic pupil, is interesting in 
that it denervates onlv the iris sphincter 
and spares the ciliary muscle. 


J. M. WEINSTEIN AND H. S. THOMPSON, 
DEPARTMENT OF OPHTHALMOLOGY, 
UNIVERSITY OF IOWA, IOWA CITY, 
IOWA 


Eleven patients with congenital Hor- 
ner's syndrome were described. Many of 
them had anhidrosis of the entire side of 
the face and neck, and a failure of vasodi- 
lation in the same distribution (suggest- 
ing a preganglionic or ganglionic lesion) 
vet the Horner's pupil dilated poorly to 
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hydroxyamphetamine (suggesting a gan- 
glionic or a postganglionic lesion). Rather 
than proposing that a specific defect of 
the superior cervical ganlgion must there- 
fore be a frequent cause of congenital 
Horner’s syndrome, the authors preferred 
to suggest that a lesion proximal to an 
immature superior cervical ganglion may 
result in a transsynaptic dysgenesis of the 
ganglion and its postganglionic neu- 
rons—of the sort that has been demon- 
strated by Ira Black in rodents. 


S. OONO, S. UGA, AND S. ISHIKAWA, 
DEPARTMENT OF OPHTHALMOLOGY, 
KITASATO UNIVERSITY, JAPAN 


Two cases were presented of what ap- 
peared to be bilateral Horner’s syndrome 
related to the use of adrenergic neuron 
blocking agents (reserpine, Aldomet) for 
the treatment of hypertension. 

Epinephrine 1.25% produced a strong 
mydriasis suggesting supersensitivity of 
the dilator muscle; and tyramine HCl 5% 
failed to dilate the pupils, suggesting 
postganglionic denervation. 

After some months of withdrawal from 
these antihypertensive medications, the 
pupils became a little larger, the super- 
sensitivity to epinephrine disappeared, 
and tyramine dilated the pupils normally. 


R. PONSFORD AND R. G. BANNISTER, 
NATIONAL HOSPITALS, 
QUEEN SQUARE, LONDON 


The authors have been studying the 
pupils in a remarkable series of patients 
with autonomic failure. In 25 of 41 eyes 
of patients either with Shy-Drager syn- 
drome or with autonomic failure com- 
bined with parkinsonism the pupil con- 
stricted more than 1 mm to two drops of 
2.5% methacholine. The pupil also con- 
stricted more than 1 mm in 21 of 43 eyes 
in parkinsonism without autonomic fail- 
ure, but in only one eye out of 40 in 
patients with unrelated neuxological con- 
ditions, in nine of ten pupils with Adie's 
syndrome, in ten of 11 pupils with third 
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nerve palsy, and in one of 13 normal 
pupils. i 

Electronic pupillometry was done in 1 
of the patients with autonomic failure to 
confirm the clinical observation that their 
pupillary light reactions were entirely 
normal. 

The corneal epithelium may be abnor- 
mal in patients with complete blepharop- 
tosis, even though tear function is normal. 
Patients who blink infrequently will have 
damaged corneal epithelium and appear 
to be supersensitive to eyedrops. It may 
be that the apparent sensitivity of the 
pupil to eyedrops is just not to be trusted 
in patients with abnormal eyelid func- 
tion. In response to this thought, the 
authors tried, in several patients who con- 
stricted to methacholine, to show a super- 
sensitivity to 1:1000 epinephrine, but no 
mydriasis occurred. This leaves the ques- 
tion unresolved. 


A. B. HREIDARSSON AND 
H. J. G. GUNDERSEN, 
SECOND UNIVERSITY INTERNAL 
MEDICINE CLINIC, ARHUS, DENMARK 


A sophisticated infrared videopupillo- 
graph was used to study a group of 14 
long-term juvenile diabetics. These stud- 
ies suggest that the pupillary abnormali- 
ties seen in long -term diabetes (miosis, 
loss of spontaneous fluctuations, and poor 
reaction to mydriatics) are not the result 
of a stiffness of the iris tissues. The au- 
thors suggest that in diabetic autonomic 
neuropathy of the iris the sympathetic 
innervation to the dilator muscle is more 
severely involved than the parasympa- 
thetic innervation to the sphincter mus- 
cle. 


M. SCHLUROFF, KONSTANZ UNIVERSITY, 
KONSTANZ, WEST GERMANY 


Subjects were asked to listen to sen- 
tences of varying syntactical complexity. 
A strong correlation was found between 
the amount the pupils dilated and the 
complexity of the sentence. This was a 
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task-evoked pupil dilation related to the 
mental workload. 


M. P. JANISSE AND M. G. DUMOFF, 
DEPARTMENT OF PSYCHOLOGY, 
UNIVERSITY OF MANITOBA, WINNIPEG 


Heart rate and pupil size were mea- 
sured while subjects tried to name as 
many words as possible beginning with a 
certain letter without repeating them- 
selves (a cognitive task which increases in 
difficulty as it progresses) and again while 
keeping a hand in ice water (a source of 
gradually increasing pain), and a third 
time doing both of these things together. 

It could be shown that pupillary dila- 
tion was a far more sensitive indicator of 
mental activity than the heart rate. 


K. MATSUNAGA (PSYCHOLOGY) 
AND K. IKUSHIMA (PSYCHIATRY), 
KYUSHU UNIVERSITY, 
FUKUOKA, JAPAN 


The authors seem to be satisfied that the 
relatively small light reactions found in 
schizophrenics are not caused by the 
drugs they are taking. They have shown 
that if you look the patient in the face, 
hold up a camera, and take a picture, the 
light reaction will be of normal size. This 
suggests to the authors that the smaller 
light reaction, seen in the usual testing 
conditions, must be caused by psycholog- 
ical factors. 


L. S. RUBIN, DEPARTMENT OF 
PSYCHOLOGY, EASTERN PENNSYLVANIA 
PSYCHIATRIC INSTITUTE, 
PHILADELPHIA, PENNSYLVANIA 


The pupils of a group of alcoholic pa- 
tients were examined. They tended to 
constrict and dilate poorly. 


G. HAKEREM, DEPARTMENT OF 
PSYCHOLOGY, C.U.N.Y. QUEENS 
COLLEGE, FLUSHING, NEW YORK 


Dr. Hakerem is running a casino in his 
laboratory. The subjects are asked to bet a 
penny on whether the next audible tone 
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will be “high” or "low"; meanwhile their 
pupils are being watched pupillographi- 
cally. An effort is being made to sort out 
which specific psychological cognitive 
factors influence pupil size. 


J. BEATTY, DEPARTMENT OF 
PSYCHOLOGY, U.C.L.A., 
Los ANGELES, CALIFORNIA 


Efforts are being made to quantify the 
mental effort involved in various tasks 
and to correlate it to the amount of pupil- 
lary dilation which each cognitive task 
produces. The greater the “information 
processing load,” the larger the pupils 
become. 


S. USuI AND L. STARK, 
BERKELEY, CALIFORNIA 


The causes of the nonlinearities in the 
dynamics of the pupillary light reflex 
were discussed. 


R. E. Yoss AND N.J. MOYER, MAYO 
CLINIC, ROCHESTER, MINNESOTA 


Sleepy patients were studied with the 
pupillograph. Some patients developed 
droopy eyelids long before their pupils 
started to nod; and conversely, some pa- 
tients fell sound asleep, with very small 
pupils, while their eyelids were wide 
open. 


I. E. LOEWENFELD, DEPARTMENT OF 
OPHTHALMOLOGY, WAYNE STATE 
UNIVERSITY, DETROIT, MICHIGAN 


How much intrinsic variability is there 
in the latency of the human pupillary 
light reflex when the stimulus conditions 
remain constant? Quite a lot, apparently. 
Pupil movements were accurately timed 
by monitoring the output of a photomulti- 
plier tube picking up infrared light 
reflected from the iris. When a bright 
stimulus was used (7 log units above 
scotopic threshold) the mean latency was 
295 msec and the latency varied from 53 
msec longer than the mean to 34 msec 
shorter. When a dimmer light was used (3 
log units above scotopic threshold) the 
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mean latency was longer (326 msec) and 
the range even wider (+67 msec to —47 
msec). This means that a latency mea- 
sured from a single light reaction is mean- 
ingless; many reactions will have to be 
averaged. 

Is this variability taking place in the 
sphincter muscle itself (smooth muscle 
contraction is notoriously slow and errat- 
ic) or is it neural? or synaptic? or neuro- 
muscular? It does not seem to be in the 
retinal receptors because ERG latencies 
to a bright stimulus are not more than 2 or 
3 msec different from each other. 


T. G. MARTENS, OPHTBALMOLOGY 
SECTION, MAYO CLINIC, ROCHESTER, 
MINNESOTA 


The effect of timolol on the human 
pupil was studied pupillographically. Al- 
though there was no clinically evident 
effect on pupil size, a slight impairment 
of pupillary redilation was noted with the 
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use of timolol eyedrops in one eye. It 
was suggested that this might represent 
a small alpha-blocking side effect of a 
known beta-blocker. 


O. M. SJAASTAD, NEUROLOGY DIVISION, 
TRONDHEIM, NORWAY 


Chronic paroxysmal hemicrania is a 
persistent variation of the cluster head- 
ache syndrome which responds dramati- 
cally to oral indomethacin. Two of these 
patients temporarily stopped their medi- 
cation, allowing the return of their head- 
aches in order to have their pupils studied 
at the pupillograph. No Horner's syn- 
drome was identified. 


The next Pupil Colloquium will be 
held in late May 1981, in Winnipeg, at 
the University of Manitoba. Dr. Michel 
Pierre Janisse of the Department of Psy- 
chology will be the host. 

H. STANLEY THOMPSON 
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INTERNATIONAL AGENCY FOR 
THE PREVENTION OF BLINDNESS 


The International Agency for the Pre- 
vention of Blindness (IAPB) took its pres- 
ent form because of the perceived need 
for a multidisciplinary, international non- 
governmental organization that could 
mobilize the world conscience and re- 
sources for the prevention of blindness 
and visual disability, both in individual 
countries and through close cooperation 
with the World Health Organization 
(WHO). 

It comprises ophthalmologists, persons 
whose organizations are concerned with 
the welfare of the blind, and persons 
participating in organizations concerned 
with sufferers frqm individual potentially 
blinding diseases. In addition, jpdividual 
medical or basic scientists, administrators 
and others concerned with any aspect of 
prevention of blindness participate. 

In the drive of enthusiasm to arouse 
interest and action to mobilize resources 
for the prevention of blindness, especial- 
ly when interacting at political levels, it 
has not always been easy for the [APB to 
develop and maintain effective communi- 


cations with persons in all these catego- 
ries. In some instances uncertainties, mis- 
givings, or even mistrust have arisen. 
With further understanding these have 
generally dissipated. 

It is, however, of the greatest impor- 
tance that ophthalmologists actively seek 
and identify themselves with both the 
IAPB and with their local national affili- 
ated body. Only in this way can ophthal- 
mologists play the vital roles that are 
needed in guidance, leadership, and 
much of the fundamental action needed 
in prevention of blindness. It is impera- 
tive that ophthalmologists take these op- 
portunities to contribute their skills and 
experience together with persons of other 
disciplines who can contribute much of 
what ophthalmologists often lack, 
notably the facility for communicating 
with people at large, raising funds, and 
creating a climate of opinion favorable for 
what can be the most effective work in all 
preventive medicine. 

Clearly, the membership and the active 
ophthalmological support for the IAPB, 
in every country, should be on the broad- 
est and fullest representative basis possi- 
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ble. There are already 56 national com- 
mittees, commissions, or other affiliated 
bodies, and more are on the way. 

In each country, and in each region the 
local components of the IAPB have chal- 
lenging opportunities to interact with 
governmental and nongovernmental bod- 
ies more effectively for prevention of 
blindness than could be done purely on 
an ophthalmological basis. The emphasis 
has been upon the establishment of na- 
tional programs for prevention of blind- 
ness, and on fostering bilateral interna- 
tional cooperation in support of national 
programs. 

Several important regional initiatiyes 
are developing: in Southeast Asia the re- 
gional international cooperation centers 
are training teams for cataract surgery. 
The international cooperation initiatives 
in the Eastern Mediterranean region are 
aimed at elimination of avoidable rural 
blindness with emphasis on trachoma 
and onchocerciasis. 

The IAPB has contributed substantially 
in the establishment of the WHO program 
on prevention of blindness and various 
task forces to advise on the following: the 
strategy for prevention of blindness; the 
data on blindness and the operational 
aspects of prevention of blindness, and 
the like, that will be the subjects of offi- 
cial WHO publications and will also be 
published together with the Proceedings 
of the First General Assembly of the 
IAPB. 

'There are an estimated 28 million blind 
people in the world with Category 3 visu- 
al impairment (less than 3/60) and 42 
million with Category 2 impairment (less 
than 6/60). The world conscience does 
not wish to live with this burden of blind- 
ness, the bulk of which is avoidable. 

Effective programs to attack this prob- 
lem require systemic community-based 
action to eliminate avoidable blindness 
and visual impairment. It is essential to 
recognize four components for action in 


EDITORIAL 


133 


national programs and international co- 
operation. : 

1. The first stage is to identify commu- 
nities with a high prevalence of avoidable 
blindness and the causes of this blind- 
ness. 

2. Programs should then be designed 
and an initial intensive phase undertaken 
with the' highest priority given to the 
worst affected communities. Intervention 
should encompass a number of different 
preventive and therapeutic mechanisms, 
as appropriate, such as correction of mal- 
nutrition, control of infections, surgery 
for cataract, and the like. 

Where there is a large backlog of pa- 
tients in need of surgery for cataract or 
distorted eyelids, mobile teams have 
proved effective. This intensive interven- 
tion creates a unique opportunity for mo- 
bilizing community participation and for 
selecting and training village health 
workers for continuing action to imple- 
ment preventive measures. 

3. Delivery of simple therapeutic and 
preventive measures for the promotion of 
eye health should be an integral part of 
primary health care. Wherever initial in- 
tensive activities for the prevention of 
blindness are required, they should be 
designed so as to contribute to the devel- 
opment of the program of primary health 
care. 

4. Strengthening of intermediate and 
central (tertiary) ophthalmic services may 
be required in order to provide an ade- 
quate referral systeni and for supervision 
and training. 

The recognition of the multidiscipli- 
nary nature of the activities required 
avoids the misunderstanding that equates 
prevention of blindness with the training 
of ophthalmologists. What is required is a 
managerial structure to deliver ophthal- 
mological services, along with others, in 
under-served communities. 

The IAPB wishes to hold its next Gen- 
eral Assembly immediately before the 
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XXIV International Congress of Ophthal- 
mology in 1982. 

The objectives of this second General 
Assembly will include the following: 

]. Education—to convey to the multi- 
disciplinary membership, and particular- 
ly to the national committees, the policies 
and strategies for international work for 
the prevention of blindness which have 
been developed by WHO, governments 
and IAPB, and to emphasize the need for 
multidisciplinary cooperation, national 
planning, and a sensible relationship to 
basic health programs. 

. 2. Conceptual—to enable a large, multi- 
disciplinary group to make their contri- 
bution to the developments of concepts, 
philosophies, and techniques. 

3. Public opinion—the First General 
Assembly provided an exceptional oppor- 
tunity to attract the interest of the media 
to the practical possibilities of blindness 
prevention. This has been referred to as 
the “climate changing" role of the Agen- 
cy, a role the IAPB can perhaps develop 
better than any single academic or profes- 
sional organization. | 

4. Management—the Assembly elects 
the executive board, the regional chair- 
men aud the leadership, approves affilia- 
tion with national committees, reviews 
the work of the administration, and en- 
sures administrative continuity. 

BARRIE JONES 
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Yoveo-Macular Retinitis 


Editor: 


During my tour of duty with the United 
States Navy in 1969-1971, I saw dozens of 
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active duty young men (mostly recruits) 
with an acute macular lesion which we 
called “foveo-macular retinitis (FMR)." 
Clinically, the lesion was indistinguish- 
able from solar retinitis, but the history 
was lacking. Attempts at the time to ferret 
out the cause were unproductive.! 

Conversations at the Kansas City Acad- 
emy meeting with colleagues from that 
era have revealed to me that a great many 
of those afflicted young men have in sub- 
sequent years admitted to solar gazing 
seek an attempt to an early military dis- 
charge. 

This letter is an informal and unofficial 
attempt to clear the record. I hope a 
formal description and long-term follow- 
up of the afflicted population will be 
available. 

NORMAN A. SPENCER, M.D. 
|». Amherst, Massachusetts 
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Pigmented Retinochoroidal Atrophy 


Editor: 


In the article, “Hereditary pigmented 
paravenous  retinochoroidal atrophy” 
(Am. J. Ophthalmol. 87:286, 1979), by 
H. W. Skalka, the author reported pig- 
mented retinochoroidal atrophy in a fa- 
ther and son. He claims the retina in each 
of these patients is affected by a heredi- 
tary form of pigmented paravenous cho- 
rioretinal atrophy transmitted through the 
Y chromosome. This association is a most 
unusual one as this rare condition has not 
been previously reported in families and 
it is believed to result from a sporadic 
mutation.!~? Based on the information 
presented in the paper, I believe the pa- 
tients suffer from the paravenous retinal 
atrophy found in Wagner’s chorioretino- 
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vitreal degeneration.4~* The latter is in- 
deed inherited in an autosomal dominant 
fashion and is associated with the abnor- 
mal photopic and scotopic ERG changes, 
aphakia, cataracts, and glaucoma which 
Dr. Skalka found in his patients. A recent 
review by Byer’ notes that the "post equa- 
torial radial perivascular chorioretino 
hyaloidopathy" of Wagner’s disease is not 
a form of lattice degeneration. This is in 
agreement with my interpretation of pedi- 
grees reported by Cibis® and by McPher- 
son.? 

Wagner's disease shows considerable 
variation in expressivity and in some pa- 
tients the vitreous reveals little or subtle 
biomicroscopic changes. In such patients 
the incidence of retinal detachment is 
extremely low. In other families with 
Wagner’s disease the incidence of retinal 
detachment can be extremely high.® Thus, 
because of the lack of significant vitreous 
involvement, Dr. Skalka’s cases probably 
represent Wagner's disease with dimin- 
ished gene penetrance regarding the vit- 
reous. This is to be expected in conditions 
inherited in an autosomal dominant pat- 
tern. 

I would like to know if the patients 
or other relatives had facial or skeletal 
abnormalities. Pedigrees of Wagner's dis- 
ease with unusual facies, bony abnormal- 
ities, or both, have been reported includ- 
ing a variant described by myself and 
Reinglass.!9 

EDWARD COTLIER, M.D. 
New Haven, Connecticut 
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Reply 


Editor: 

Rather than the “claim” of Y- 
chromosome transmission, referred to in 
Dr. Cotlier’s letter, my article merely ven- 
tured to “suggest the possibility” of such 
inheritance. As stated in the article, fami- 
ly members of previously described pa- 
tients have not generally been examined. 
If indeed caused by a sporadic mutation, 
pigmented paravenous retinochoroidal 
atrophy may still be expected to be genet- 
ically transmissible. 

Dr. Cotlier believes the two patients 
described suffer from Wagner’s chorioret- 
inovitreal degeneration. Although the 
propositus gave a vague history of cata- 
ract, glaucoma, and “retinal problems” 
among men (only) in his family, and was 
himself aphakic, there was no cataract 
formation visible in his son. Neither pa- 
tient had any evidence of glaucoma, se- 
vere myopia, retinal holes, tears, or de- 
tachments. No vitreous degeneration or 
membranes were seen on careful slit- 
lamp biomicroscopy. There was no nar- 
rowing or sheathing (other than by pig- 
ment) of retinal vessels, the pigmentation 
was strictly paravenous (as was the retinal 
pigment epithelium and choroidal atro- 


136 


phy), and visual field defects were plotted 
which corresponded to the areas of cho- 
rioretinal degeneration. The “abnormal” 
ERG changes described in patients with 
Wagner's degeneration do not, to the best 
of my knowledge, include reports of pro- 
longed latencies. Such implicit time de- 
lays were noted in our patients. Dark 
adaptation is said to be normal in Wag- 
ners degeneration, whereas it was dis- 
tinctly abnormal in our patients. 

Neither patient had any facial or skele- 
tal abnormalities, nor was there any fami- 
ly history of such abnormalities. Our pa- 
tients bear no resemblance to the pedigree 
described by Cotlier and Reinglass,! nor 
do they appear to have Stickler's syn- 
drome. 

The disease described by Hagler and 
Crosswell,? referred to by Dr. Cotlier, was 
believed by the authors to be distinct 
from Wagner's degeneration. Their cases 
combined cataracts, myopia, glaucoma, 
and a "malignant" form of retinal detach- 
ment in patients with normal visual fields 
(except in cases with retinal detach- 
ments) normal ERGs, and no night 
blindness. The areas of pigmentary de- 
generation in their cases blended gradual- 
ly into the normal surrounding retina. 
Our patients' showed field defects consis- 
tent with observed lesions, had abnormal 
ERGs and dark adaptation, and their fun- 
dus lesions were sharply circumscribed. 

In short, although there are similarities 
to other described retinal diseases with 
pigmentary changes, our patients appear 
to have typical paravenous pigmented ret- 
inochoroidal atrophy, which I believe is a 
form of tapetoretinal degeneration. 
Whether the various diseases alluded to 
by Dr. Cotlier are regions along a spec- 
trum or totally distinct entities is un- 
known, but our reported cases do not 
represent either Wagner’s chorioretinovit- 
real degeneration or radial perivascular 
chorioretinal degeneration. 

HAROLD W. SKALKA, M.D. 
Birmingham, Alabama 
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Editor: 


In his article, “Hereditary pigmented 
paravenous retinochoroidal atrophy," Dr. 
Skalka reported a case of pigmented para- 
venous retinochoroidal atrophy in a fa- 
ther and son and suggested that because 
of the male predominance of reported 
cases this may represent a Y-chromosome 
disease. 

Krill! records three cases of females in 
his summary on the subject, and we are 
currently following two cases in females 
at UCLA. 

A Y-chromosome disease is not possible 
in genotypic females, as this chromosome 
is not present, and is therefore not likely 
in pigmented paravenous retinochoroidal 
atrophy. The inheritance in this entity is 
not clear, but could represent a dominant 
disease in which there is variable expres- 
sivity, and possibly with a limited male 
predilection in some families. From the 
pedigrees available, a strong argument 
also could be made that this is an auto- 
somal recessive disorder. 

Finally, it is important to note that a 
VDRL cannot be used to rule out syphi- 
litic chorioretinitis. In one half of the se- 
ries of cases that I reported,? the VDRL 
was negative, whereas the FTA-ABS was 
positive. Many laboratories are reluctant 
to perform FTA-ABS tests, preferring to 
do the VDRL. However, for diagnostic 
purposes, the FTA-ABS is the only reli- 
able way of testing for syphilitic chorio- 
retinitis. 

JOHN HECKENLIVELY, M.D. 
Los Angeles, California 
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Reply 


Editor: 


Although I was unaware of the two 
cases of apparent pigmented paravenous 
retinochoroidal atrophy in females being 
followed by Dr. Heckenlively at UCLA, 
the three cases in females he cites in 
Krill’s summary! were addressed in my 
paper. As therein stated, the case of 
Hsin-Hsiang? was believed by the author 
himself to represent the sequelae of luetic 
arteritis and periphlebitis; the case men- 
tioned by Law? is anecdotal in descrip- 
tion and atypical according to France- 
schetti; and the case of Amalric and 
Schum? involved an esotropic, amblyopic 
eye with atypical fundus findings in a 
patient whose serology was unreported. 

The questionable nature of the cases 
reported in females led to my suggesting 
the "intriguing possibility” of Y- 
chromosome inheritance in this disorder. 
I apologize if the impression was made 
that I believed this was necessarily the 
case. The publication of Dr. Heckenlive- 
ly's two cases in females should effective- 
ly end speculation on this matter. 

Dr. Heckenlively is certainly correct in 
emphasizing the well-known clinical fact 
that a nonreactive VDRL is compatible 
with a history of syphilitic disease. On 
reviewing my article, I note that I did not 
state that an FTA-ABS was obtained on 
Case 2 (the son), and was negative. I 
apologize for that omission. Unfortunate- 
ly only multiple VDRLs (all nonreactive) 
were obtained on the father. 

In any event, the major points I hoped 
to make in reporting my two cases were 
that this disease appears to be heritable, 
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and shows many elements of the incom- 
plete tapetoretinal degenerations. : 
HAROLD W. SKALKA, M.D. 

Birmingham, Alabama 


REFERENCES 


l. Archer, D. (ed): Krill’s Hereditary Retinal and 
Choroidal Diseases, vol. 2. Clinical Characteristics. 
Hagerstown, Harper and Row, 1977. 

2. Hsin-Hsiang, C.: Retinochoroiditis radiata. 
Am. J. Ophthalmol. 31:1485, 1948. 

3. Law, F., in discussion, Morgan. O. G.: Con- 
genital pigmentation of the retina. Proc. R. Soc. 
Med. 41:727, 1948. 

4. Amalric, P., and Schum, U.: Pigmentierte, para- 
venose Netz-und Aderhautatrophie. Klin. Monatsbl. 
Augenheilkd. 153:770, 1968. 


Doughnut Canalicular Tubing 


Editor: 


The recent article, ^Trauma to the lacri- 
mal system in children" (Am. J. Ophthal- 
mol. 86:828, 1978), by F.A. Billson, 
H. R. Taylor, and C. R. Hoyt, describes 
their experience with my technique of 
reconstruction of severed canaliculi with 
doughnuts or anular bicanalicular tubing, 
which was described some years ago.'? 
The same technique has recently been 
reproduced by A. D. Adams.^ To both 
papers I might add some pearls to help 
the beginner in this field to obtain a 
maximum of success. 

First of all, I believe that when doing 
the surgical repair special attention 
should be given to include the fibrous 
pericanalicular sheath while suturing, to 
maintain the severed ends close together. 

Secondly, the length of the splint 


'should be long enough not to alter the 


normal movements of blinking, other- 
wise, a too-tight splint might lacerate or 
even rupture the canaliculi involved in 
the late postoperative period. 

Finally, both eyes should be patched 
during the early postoperative period, to 
avoid the continuous tractions concomi- 
tant with the blinking of the fellow eye. 

JUAN MURUBE DEL CASTILLO, M.D. 
Madrid, Spain 
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Reply 


Editor: 


Dr. Juan Murube del Castillo's letter 
not only shows that there is nothing new 
under the sun, but also indicates that 
when others reach a similar technique 
independently it perhaps adds weight to 
it being a rational approach to a problem. 

The technique described in our paper 
was used before the publications men- 
tioned had appeared. Nevertheless I re- 
gret not including the references which 
do add force to the argument. 

The points made with respect to tech- 
nique are obvious enough. The pericana- 
licular tissues are included in the sutures. 
The length of the splint is determined 
when suturing has been completed. The 
tube should not be too short as it may cut 
into tissues, nor should it be left too long. 
If the tube is left too long, it may irritate if 
it gets into the cornea and causes the child 
to rub the eye. Such a situation would 
militate against a successful outcome. 

With respect to patching in infants and 
very young children, it is impractical to 
patch one or both eyes during the postop- 
erative period in many cases, as the very 
young child often tries to pull the dress- 
ings down, or becomes too distressed 
from sensory deprivation. In such cases 
one should be content to have no dressing 
on the eye, apart from a protective cone. 
Natural blinking is less traumatic than the 
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contracture in eyelid muscles in a dis- 
tressed child, and it is preferable to patch- 
ing if one is confident of one's suturing. 
F. A. BILLSON, M.D. 

Sydney, Australia 


BOOK REVIEWS 


Glaucoma. Conceptions of a Disease 
Pathogenesis, Diagnosis, Therapy. Ed- 
ited by Klaus Heilmann and Kenneth T. 
Richardson: Philadelphia, W. B. Saun- 
ders Company, 1978. Hardcover, 434 
pages, forward, index, references, 2 ta- 
bles, 326 black and white figures, 2 
color plates. 


Approximately half of the 35 contribu- 
tors to this text are European and the rest 
are North American. They are among the 
best of glaucoma specialists and scien- 
tists, so naturally there is a wealth of data 
and ideas presented which deserve the 
attention of those with a special interest 
in glaucoma. Some of the information 
cannot be found anywhere else. 

As the title promises, the book presents 
a variety of differing conceptions. To read 
this book requires the reader to have some 
experience with glaucoma in order to ana- 
lyze critically some of the strongly stated 
viewpoints, to balance the stated concep- 
tions with those that may appear else- 
where, and to synthesize one's own total 
conception of the present understanding 
of the condition. Experienced clinicians 
and the academically oriented will find 
plenty of food for thought. 

Several of the chapters are suitable as 
an initial introduction for residents, but 
many plunge too rapidly into controver- 
sial areas, are too detailed, or confine 
themselves to a limited subtopic instead 
of a broad introduction. A comprehensive 
textbook coverage, whether introductory 
or detailed, is better accomplished in 
available books with one or two authors. 
A multi-authored book such as this is 
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bound to have duplications, omissions, 
and considerable variety in the depth of 
coverage of the various subject areas. 

The general clinician will likewise find 
certain chapters of interest, but will find 
that the chapters suitable for beginning 
residents are too elementary, that other 
chapters go into details not relevant to his 
practice, and that certain important clini- 
cal problems are not directly addressed in 
an organized fashion. 

As a reference source, one could look 
up certain clinical problems in some 
chapters and find suitable answers. One 
could also find in some chapters citations 
to original sources of scientific informa- 
tion in the past. However, given the varia- 
bility of style between the authors, other 
chapters are not suitable for these pur- 
poses. 

In summary, this book is highly valu- 
able for a serious student of glaucoma. It 
is a good reference for some subjects. The 
general clinical practictioner, as well as 
residents, may find selected chapters of 
interest, but some other book will be 
needed as a comprehensive introduction 
to glaucoma or as a primary reference 
source. 

DOUGLAS R. ANDERSON 


Visual Psychophysics and Physiology—A 
Volume Dedicated to Lorrin Riggs. Ed- 
ited by John C. Armington, John Kraus- 
kopf, and B. R. Wooten. New York, Ac- 
ademic Press, Inc., 1978. Hardcover, 
488 pages, index, preface, 254 black and 
white figures. $29.50 


This volume on visual psychophysics 
and physiology is a Festschrift dedicated 
to the illustrious teacher and pioneer vi- 
sion researcher, Lorrin Riggs of Brown 
University. It contains contributions from 
some of the foremost scientists in this 
field. It provides a general survey of the 
current research in the growing field of 
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visual sensory science. The first chapter 
defines this interdisciplinary field and 
provides a philosophical review of its 
historical development. The remaining 37 
chapters deal with specific examples of 
research in visual science. They are or- 
ganized under five principle headings: 
physiological mechanisms; sensitivity 
and adaptation; color vision; acuity, con- 
trast, and movement; and applied topics. 
The value of this book is that it concen- 
trates material from diverse journals in 
one convenient text. For this reason it can 
serve as the excellent initial source for 
those interested in psychophysics. The 
chapters appear to be of high quality and 
have good references. Vision scientists 
working in sensory physiology and physi- 
ological optics will want this book as part 
of their libraries. Clinicians will find it 
valuable in providing depth of under- 
standing of some of the clinical problems 

that confront them in their practices. 
ROBERT S. JAMPEL 


SYMPOSIA 

Transactions of the American Ophthal- 
mological Society 1978, vol. 76. Roch- 
ester, Whiting Press Co., 1979. Hard- 
cover, 669 pages, table of contents, 163 
black and white figures, 92 tables. 


CHARLES W. NICHOLS, MARK MISHKIN, AND 
MYRON YANOFF: Presumed orbital sarcoidosis. Re- 
port of a case followed by computerized axial to- 
mography and conjunctival biopsy 


SAMUEL J. KIMUARA: Fuchs’ syndrome of hetero- 
chromic cyclitis in brown-eyed patients 


RICHARD M. ROBB, LAURI D. ERVIN, AND STEPHEN 
E. SALLAN: A pathological study of eye involve- 
ment in acute leukemia of childhood 


ARNALL PATZ, GERARD LUTTY, AND W. RONALD 
COUGHLIN: Inhibitors of neovascularization in rela- 
tion to diabetic and other proliferative retinopathies 


AUSTIN I. FINK, CYNTHIA J. MACKAY, AND SEY- 
MOUR S. CUTLER: Sicca complex and cholestatic 
jaundice in two members of a family caused by 
thiabendazole 
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BANKS ANDERSON, JR., AND JOSEPH C. FARMER, 
JR.: Hyperoxic myopia 


, 


JOHN A. DYER: Ocular muscle surgery in Graves 
disease 


J. REIMER WOLTER: Centrifugal nerve fibers in the 
adult human optic nerve: 16 days after enucleation 


J. ROURKE, T. MENDELOFF, AND D. P. D'AMATO: 
Continuous in vivo recordings of intraocular capil- 
lary and aqueous humor flows 


RUFUS O. HOWARD, DOROTHY WARBURTON, O. J. 
MILLER, J. MCKEOWN, AND SYLVIA P. RUBIN: Reti- 
noblastoma and partial deletion of the long arm of 
chromosome 13 


ROBERT P. BURN, WILLIAM CONNOR, AND [LENE 
GIBSON: Cholesterol turnover in hereditary crystal- 
line corneal dystrophy of Schnyder 


R. D. HARLEY, M. M. RODRIGUES, AND J. S. CRAW- 
FORD: Congenital fibrosis of the extraocular mus- 
cles 


G, M. HOPE, A. M. POTTS, AND A, H. KEENEY: 
Observations on a population of low vision patients 


THOMAS P. KEARNS, ROBERT G. KIEKERT, AND 
THORALF M. SUNDT: The ocular aspects of carotid 
artery bypass surgery 


ROBERT E. KENNEDY: Arterial embolization of or- 
bital hemangiomas 


GEORGE W. WEINSTEIN AND H. GRADY RYLANDER: 
Photocoagulation of the fovea 
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GEORGE L. SPAETH AND G. WINSTON BARBER: 
Homocystinuria and the passing of the one-gene- 
one enzyme concept of disease 


MAX FORBES: Suspension of the globe during intra- 
ocular surgery 


RICHARD C. TROUTMAN AND CASIMIR SWINGER: 
Refractive keratoplasty: keratophakia and kerato- 
mileusis 


THESES 
H. MACKENZIE FREEMAN: Fellow eyes of giant 
retinal breaks 


David S. FRIENDLY: Preschool visual acuity 
screening tests 


MORTON F. GOLDBERG: The diagnosis and treat- 
ment of sickled erythrocytes in human hyphemas 


David L. KROHN: Flux of topical pilocarpine to the 
human aqueous 


MAURICE B. LANDERS: Retinal oxygenation via the 
choroidal circulation 


D. M. ROBERTSON: Delayed absorption of subret- 
inal fluid after scleral buckling procedures. The 
significance of subretinal precipitates 


ABBOT G. SPAULDING: Rubeosis iridis in retino- 
blastoma and pseudoglioma 


SUZANNE VERONNEAU-TROUTMAN: Fresnel prisms 
and their effects on visual acuity and binocularity 


PauL C. WETZIG: The treatment of acute branch 
vein occlusion by photocoagulation 


CORRECTION 
In the article, "Cryptococcal meningitis and internal ophthalmo- 
plegia" (Am. J. Ophthalmol. 87:682, 1979), by R. L. Lesser, R. M. 
Simon, H. Leon, and N. Siegel, the table from an article in press was 
inadvertantly included on pages 684 and 685. 





ABSTRACT DEPARTMENT 


EDITED BY DAVID SHOCH, M.D. 


Acta Oto-Laryngologica 
BELL'S PALSY—BENEFICIAL EFFECT OF 
TREATMENT WITH ADRENOCORTICO- 
TROPHIC HORMONE (ACTH) IN Pa- 
TIENTS WITH A POOR PROGNOSIS. 
Ekstrand, T., and Glitterstam, K. (Dept. 
Otorhinolaryngol., Univ. of Umea, 
Sweden). Acta Otolaryngol. 87:9, 1979. 


Sixty to 70% of patients with idiopathic 
peripheral facial paralysis (Bell’s palsy) recov- 
er spontaneously. Those patients with a poor 
prognosis for spontaneous recovery may be 
identified by sialometry and the stapedius 
reflex test. The authors performed these tests 
on 102 patients within the first ten days of the 
paresis and identified 36 patients with a poor 
prognosis. Intramuscular injections of ACTH 
were commenced within ten days of the onset 
of paresis in patients considered unlikely to 
recover spontaneously. The recovery rate in 
the ACTH—treated group was higher, by a 
statistically significant margin, than in an un- 
treated control group of patients with a poor 
prognosis. (6 tables, 29 references)—Gerald J. 
Harris 


Annals of Neurology 


VENOUS ANGIOMA OF THE OPTIC CHIASM. 
Fermaglich, J., Kattah, J., and Manz, H. 
(Dept. Neurol., Georgetown Univ. Med. 
Ctr., Washington, D.C.). Ann. Neurol. 
4:470, 1978. 


To the long list of causes of unilateral loss of 
vision now must be added the venous angioma 
of the optic chiasm. A 30-year-old man had a 
unilateral loss of vision down to hand move- 
ments. A CT-scan showed a large suprasellar 
mass and surgical intervention confirmed the 
presence of a globular lesion involving mainly 
the right side of the optic chiasm. Histologic 
examination demonstrated a venous angioma 
within the optic chiasm. Vision in the affected 
right eye was improved but the patient was left 
with a left homonymous hemianopia. (6 
references)-—David Shoch 


Bulletin of the New York 
Academy of Medicine 


CLINICOPATHOLOGICAL CORRELATIONS 
IN UNILATERAL GLAUCOMA. Friedman, 
A. H. (Dept. Ophthalmol., Albert Eins- 
tein College of Med., Montefiore Hosp. 
and Med. Ctr., Bronz, N.Y.). Bull. N.Y. 
Acad. Med. 55:338, 1979. 


Aside from the rare cases in which primary 
open-angle glaucoma occurs earlier in one eye 
than the other, most unilateral glaucomas are 
secondary. The author divides these into 
open-angle unilateral glaucoma secondary to 
cells or debris in the angle and open-angle 
unilateral glaucomas secondary to damaged 
outflow channels. The debris may be the rem- 
nants of blood, inflammatory cells, lens mate- 
rial, pigment from the iris or metastatic carci- 
noma. The damaged outflow channels may be 
due to hemosiderosis or trauma. Finally, there 
is a group of unilateral open-angle glaucomas 
that are secondary to angle closure. Examples 
of this are rubeosis iridis, central iris atrophy, 
Chandler’s syndrome, and epithelial invasion 
of the anterior chamber. Where possible the 
author describes the pathologic material pres- 
ent in the angle. (4 tables, 9 references)— 
David Shoch 


Canadian Journal of 
Ophthalmology 


PSEUDOPHAKIC BULLOUS KERATOPATHY: 
A CLINICAL-PATHOLOGIC ANALYSIS. 
Berkowitz, P., Orton, R. B., Boyaner, 
D., and Brownstein, S. (Depts. Ophthal- 
mol. and Pathol., McGill Univ., Mont- 
real, Quebec). Can. J. Ophthalmol. 
14:3, 1979. 

Of 226 patients who had an intraocular lens 
implanted over a three year period, 6.2% de- 
veloped bullous keratopathy compared with 
2.2% of 90 patients who had a standard cata- 
ract extraction performed by the same surgeon. 
An additional 4.096 of the lens implant pa- 
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tients developed peripheral or intermittent 
corneal edema. The factors related to the high- 
er incidence of this complication in lens im- 
plant patients included corneal touch during 
implantation, prolonged postoperative iritis 
and, in cases of mild or peripheral corneal 
edema without bullous keratopathy, recurrent 
lens dislocation. The most consistent patho- 
logic findings in ten corneas that required 
keratoplasty were epithelial edema and loss of 
corneal endothelium. (5 figures, 6 tables, 14 
references)—Authors’ abstract 


Diabetes 


DETECTION OF EARLY RETINAL CHANGES 
IN DIABETES BY VITREOUS FLUORO- 
PHOTOMETRY. Cunha-Vaz, J. G., Fon- 
seca, J. R., Abreu, J. F., and Ruas, M. A. 
(Depts. Ophthalmol. and Endocrinol., 
Univ. Hosp., Coimbra, Portugal). Dia- 
betes 28:16, 1979. 


A series of 77 patients with overt diabetes 
and with apparently normal fundi on ophthal- 
moscopy and fluorescein angiography was ex- 
amined by vitreous fluorophotometry. Break- 
down of the blood-retinal barrier, which ap- 
pears to be the earliest clinically detectable 
change in the retina in diabetes, was a constant 
finding. Quantitative measurement by vitreous 
fluorophotometry of the breakdown of the 
blood-retinal barrier could be correlated with 
degree of metabolic control and previous du- 
ration of diabetic disease. Significantly higher 
vitreous fluorophotometry values, indicating a 
more marked breakdown of the blood-retinal 
barrier, were recorded in patients under poor 
metabolic control than in patients whose dia- 
betes was under relatively better control. Simi- 
larly, patients who had had diabetes for longer 
periods of time showed higher vitreous fluoro- 
photometry values than those recorded in pa- 
tients with diabetes of shorter duration. (1 
figure, 2 tables, 7 references)—Authors' ab- 
stract 


Experimental Eye Research 


EFFECT OF VARIOUS DRUGS ON PSEUDO- 
FACILITY AND AQUEOUS HUMOR FOR- 
MATION IN THE RABBIT EYE. Green, K., 
and Padgett, D. (Depts. Ophthalmol. 
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and Physiol., Med. College of Georgia, 
Augusta, Georgia). Exp. Eye Res. 28: 
239, 1979. 


Norepinephrine and epinephrine reduce aq- 
ueous humor formation by an amount less 
than sufficient to reduce the intraocular pres- 
sure. Both drugs increase pseudofacility and 
true outflow facility which both contribute to 
reduce the pressure. Neither drug changes the 
pressure index of the capillaries, which indi- 
cates that large hemodynamic changes do not 
occur. Phenylephrine has no effect on pseudo- 
facility, since, although the pressure index in 
the capillaries is reduced the fluid permeabili- 
ty is increased in a compensatory manner: an 
increase in true outflow facility is responsible 
for the small pressure fall. l 

Pilocarpine causes a minor increase in 
aqueous humor formation, has no effect on 
pseudofacility, yet lowers the intraocular 
pressure, albeit by only 2 mm Hg. In order to 
lower intraocular pressure, therefore, pilocar- 
pine must increase true outflow facility. (2 
tables, 40 references)—David Shoch 


Klinische Monatsblaetter 
fur Augenheilkunde 


ACUPUNCTURE IN GLAUCOMA. (German) 
Sold-Darseff, J., and Leydhecker, W. 
(Univ. Eye Clinic, Wurzberg, Germa- 
ny). Klin. Monatsbl. Augenheilkd. 173: 
760, 1978. 


Following the principles of classical Chi- 
nese acupuncture the authors treated 18 pa- 
tients suffering from glaucoma chronicum 
simplex. They did not see any significant alter- 
ations of intraocular pressure whereas im- 
provement or recovery was attained in some 
functional diseases such as blepharospasm or 
migraine. In their opinion therapeutic acu- 
puncture works as suggestive therapy. It is 
useless in organic diseases of the eye. (2 fig- 
ures, 20 references)—Peter Egbert 


AQUEOUS OUTFLOW FOLLOWING SETON 
OPERATIONS. (German) Egerer, I., and 
Freyler, H. (Univ. Eye Clinic, Vienna, 
Austria). Klin. Monatsbl. Augenheilkd. 
174:93, 1979. 


In six rabbits which had been submitted to a 
seton operation two to six months previously, 
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the mode of aqueous outflow was documented 
photographically after injection of fluorescein 
into the anterior chamber. A narrow five milli- 
meter silicone catheter was placed through the 
limbus so that one end was in the anterior 
chamber and the other under Tenon’s capsule. 
Intraocular pressure was reduced by this pro- 
cedure. ; 

Aqueous was found to leave by several 
routes. In all eyes, aqueous passed through the 
catheter into the subconjunctival space and 
then into lymphatics. Aqueous also leaked 
through the limbal wound around the catheter. 
Lastly, fluorescein was seen very quickly after 
injection in lymphatics and aqueous veins just 
posterior to the limbal wound. (6 figures, 10 
references)—Peter Egbert 


Ophthalmology 


ANTIVIRAL UPDATE. Kaufman, H. E. 
(Louisiana State Univ. Med. Ctr., New 
Orleans, La). Ophthalmol. 86:131, 
1979. 


There are two antiviral agents that are com- 
mercially available for use in ocular herpes 
infections, idoxuridine, and vidarabine (Ara- 
A). In topical usage, these medications are 
similar in their effectiveness and toxicity; 
however, vidarabine is systemically active for 
treatment of deep ocular disease. 

Trifluorothymidine, which is still an experi- 
mental drug, has been shown in double-blind 
clinical trials to be the most potent antiviral 
drug for ocular use. These three antiviral 
drugs, however, are not truly selective in their 
action and interfere with normal cellular func- 
tions as well as virus synthesis. Several new 
drugs have been reported that are selective and 
are only effective in herpes virus infected 
cells; the most active of these compounds 
appears to be acycloguanosine. (2 figures, 2 
tables, 16 references)—Author’s abstract 


PRESSURE-REDUCING 
SYNTHETIC BENZOPYRAN IN OPEN- 
ANGLE GLAUCOMA. Newell, F.W., 
Stark, P., Jay, W. M., and Schanzlin, 
D. J. (Dept. Ophthalmol., Univ. Chica- 
go, Chicago, Il). Ophthalmol. 86:156, 
1979. 


Nabilone is a synthesized crystalline benzo- 
pyran that resembles the cannabinols but is 
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not a tetrahydrocannabinol. Oral administra- 
tion of 0.5 to 2 mg to patients with open-augle 
glaucoma reduced the intraocular pressure 
from 10% to 5496 with an average of 28%. 

Administration of a topical ophthalmic 
nabilone solution (0.1 mg/drop) to both eyes of 
adult albino rabbits (1.5 to 3.5 kg) lowered the 
IOP an average of 25%. The peak action of the 
nabilone administered in this manner was 60 
minutes, with a return to nonnal IOP by 180 
minutes. Tolerance developed in rabbits after 
one week of topical administration. Tolerance 
did not develop in one patient given 0.5 mg of 
nabilone three times daily for three weeks. In 
another patient it was effective for three days 
but ineffective after seven days. (9 refer- 
ences)—Authors' abstract 


FILTERING SURGERY IN CHILDREN: BAR- 
RIERS TO SUCCESS. Beauchamp, G. R., 
and Parks, M. M. (Washington Med. 
Ctr. and Doctor's Hosp., Washington, 
D.C.). Ophthalmol. 86:170, 1979. 


The authors review their results in a series 
of children on whom trabeculectoniy was per- 
formed for infantile and juvenile glaucoma. 
Intraocular pressures were controlled in 50% 
of the patients and the best visual result was 
20/900. Complications of vitreous loss, scleral 
collapse, ectasia, retinal detachment, and 
endophthalmitis were encountered. No evi- 
dence was found to support the claim that in 
the seriously compromised buphthalmic eves, 
trabeculectomy is safer than other filtering 
operations since it filters under a scleral flap. If 
goniotomy or trabeculotomy can be performed 
with any hope of success, the filtering proce- 
dure including the trabeculectomy should be 
avoided. (3 tables, 14 references) —Authors' 
abstract 


Transactions of the 
American 
Ophthalmological Society 
FELLOW EYES OF GIANT RETINAL 
BREAKS. (Thesis) Freeman, H. M. 
(Dept. Retina Res., Retina Foundation 
and the Retina Assoc., Boston, Mass.). 
Trans. Am. Ophthalmol. Soc. 76:343, 

1978. 


The fellow eyes of 226 eyes with giant 
retinal breaks were followed in order to deter- 
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mine the incidence and natural course of cho- 
rioretinal and vitreous pathology. Over a peri- 
ofl of 16 years the second eye of these patients 
showed retinal detachments, retinal tears and 
holes in about 50% of the cases. The study 
further suggests that prophylactic treatment of 
these fellow eyes is worthwhile since during 
the study, retinal breaks developed in 27.3% of 
uritreated eyes and 2.4% of eyes treated pro- 
phylactically. Retinal holes or dialysis without 
retinal detachment should be treated with 
cryotherapy. Scleral buckling is the treatment 
of choice for eyes with retinal tears or lattice- 
like degeneration with retinal breaks. (8 fig- 
ures, 14 tables, 36 references)—David Shoch 


PRESCHOOL VISUAL ACUITY SCREENING 
TESTS. (Thesis). Friendly, D. S. (Chil- 
dren's Hosp. Washington, D.C.) 
Trans. Am. Ophthalmol. Soc. 76:383, 
1978. 


There are generally two types of tests availa- 
ble for screening preschool children. The first 
of these uses some version of the E-Test ask- 
ing the child to indicate in which directiori the 
legs of the E point. The second test is a 
Letter-Matching-Test in which symmetrical 
letters H, T, O, and V are used and the child is 
asked to match the letters seen with a key card. 
This latter test can apparently be done by all 
four-year-old children and approximately 80% 
of three-year-olds. Two groups of about 160 
children were tested and statistical analysis 
showed that the Letter-Matching-Test was sig- 
nificantly better in terms of testability rates, 
group and individual instruction time, and 
performance time. However, it should be 
pointed out that the E-Test was more reliable 
in terms of test-retest acuity scores and was 
also more valid in terms of agreement between 
pass-fail results obtained at the first screening 
session and two levels of pass-fail refraction 
criteria. (14 figures, 17 tables, 173 refer- 
ences)—David Shoch 


THE DIAGNOSIS AND TREATMENT OF 
SICKLED ERYTHROCYTES IN HUMAN 
HYPHEMAS. (Thesis). Goldberg, M. F. 
(Univ. of Illinois School of Med., Chi- 
cago, Il.). Trans. Am. Ophthalmol. Soc. 
16:481, 1978. 

Four patients with sickle cell hemoglobino- 


pathies (one SC; three AS) and hyphemas were 
found to have more erythrocytes sickled in 
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their anterior chambers than in their circulat- 
ing venous blood. Intraocular pressure was 
severly elevated, despite relatively small 
amounts of intracameral blood. Systemic 
hypotensive agents were not always successful 
in reducing IOP, and in patients with sickle 
cell hemoglobinopathy, are probably contrain- 
dicated in high or repéated dose regimens. 
Moderate elevation of IOP in sickle cell hemo- 
globinopathy patients may produce rapid de- 
terioration of visual function, perhaps because 
of a greater effect on vascular perfusion in the 
CRA and optic nerve. Early anterior chamber 
paracentesis may be the best treatment for this 
type of hyphema-induced secondary glauco- 
ma. (10 figures, 1 table, 40 references)— 
Author's abstract 


FLUX OF TOPICAL PILOCARPINE TO THE 
HUMAN AQUEOUS. (Thesis). Krohn, 
D. L. (Dept. Ophthalmol., New York 
Univ. Med. Ctr, New York, N.Y.). 
Trans. Am. Ophthalmol. Soc. 76:502, 
1978. 


Several clinical studies have shown that the 
response to increasing doses of pilocarpine 
does not show the linearity characteristic of 
diffusional transport. The authors are able to 
confirm this showing that pilocarpine in con- 
ventional high dose drop administration is 
poorly transported in vivo in the human eye. 
The author postulates an intracorneal reten- 
tion or degradation of a substantial quantity of 
the moiety. Low doses, on the other hand, if 
constantly applied are much more efficiently 
transported. The hydrogel polymer vehicles 
appear to mobilize this low-dose mechanism 
by retaining drug against mechanical dissipa- 
tion and elution by tear flow and also by 
retaining drug against the capability of the 
cornea to take up more pilocarpine than can be 
transported. (7 figures, 2 tables, 26 refer- 
ences)—David Shoch 


RETINAL OXYGENATION VIA THE CHO- 
ROIDAL CIRCULATION. (Thesis). 
Landers, M. B. (Dept. Ophthalmol., 
Duke Univ. Med. Ctr., Durham, N.C.). 
Trans. Am. Ophthalmol. Soc. 76:528, 
1978. 

In cats and rhesus monkeys, it is possible to 


produce a normal or above normal oxygen 
tension in the inner retina in the absence of 
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blood flow in the retinal arteries. This can be 
accomplished by having the animal breathe 
10096 oxygen at one atmosphere pressure. 
At an arterial oxygen tension of 375 to 
475 mm Hg, sufficient oxygen will diffuse 
from the choroid through the outer layers of 
the retina to return the oxygen tension in the 
inner retina to or above the level found when 
the animal was breathing 2096 oxygen and the 
retinal circulation was intact. The electroreti- 
nogram and the visually evoked response were 
recorded in cats while the retinal circulation 
was occluded and the inspired oxygen concen- 
tration changed fram 20% to 100% at one 
atmosphere pressure. The electroretinogram 
and the visually evoked response were extin- 
guished by occluding the retinal circulation 
while the animal was breathing 2096 oxygen, 
and these responses were returned to normal 
by ehanging to a 10096 inspired oxygen con- 
centration. (8 figures, 6 tables, 34 refer- 
ences)—David Shoch 


DELAYED ABSORPTION OF SUBRETINAL 
FLUID AFTER SCLERAL BUCKLING PRO- 
CEDURES: THE SIGNIFICANCE OF SUB- 
RETINAL PRECIPITATES. (Thesis). Rob- 
ertson, D. M. (Mayo Clinic and Mayo 


Foundation, Rochester, Minn.). Trans. 
Am. Ophthalmol. Soc. 76:557, 1978. 


A delay in absorption of subretinal fluid 
after surgical repair for rhegmatogenous reti- 
nal detachment beyond six weeks was recog- 
nized in 39 of 575 consecutive cases undergo- 
ing scleral buckling procedures. The most 
common preoperative condition that was iden- 
tified in these eyes was large clumps of cells 
on the undersurface of the detached retina. 
These cream-colored aggregates appeared sim- 
ilar to mutton-fat keratic precipitates and are 
referred to as subretinal precipitates. Most 
likely caused by aggregates of macrophages, 
they were present in 12% of the overall series 
of cases; subretinal precipitates also were rec- 
ognized and documented before operation in 
nearly half of the eyes with delayed fluid 
absorption, a relationship that is highly signif- 
icant in statistical analysis (P<0.001). On rec- 
ognizing them before operation, the clinician 
can expect that approximately a fourth of the 
eyes will have fluid persisting beyond six 
weeks from the time of surgical repair until 
complete absorption. (5 figures, 4 tables, 63 
references) —Author's abstract 
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RUBEOSIS IRIDIS IN RETINOBLASTOMA 
AND PSEUDOGLIOMA. (Thesis). Spauld- 
ing, A.G. (Eye Pathol. Lab., Dept. 
Ophthalmol., Univ. Cincinnati College 
of Med., Cincinnati, Ohio). Trans. Am. 
Ophthalmol. Soc. 76:584, 1978. 


Thirty-two eyes examined for diagnosis of 
retinoblastoma were selected and examined 
for the presence of rubeosis iridis. Of these 32 
eyes, 19 showed this neovascularization 
(59%). It appears that iris neovascularization 
carries a more grave prognosis. However, there 
appeared to be an equally high incidence of 
neovascularization in retinoblastoma and in 
certain pseudogliomas. An interesting finding 
was the fact that when rubeosis was present 
9096 of the eyes showed seeding in the vitre- 
ous. In the absence of rubeosis only 54% of the 
eyes showed this seeding. (6 figures, 4 tables, 
45 references)—David Shoch 


FRESNEL PRISMS AND THEIR EFFECTS ON 
VISUAL ACUITY AND BINOCULARITY. 
(Thesis). Véronneau-Troutman, S. (Div. 
Ophthalmol., Dept. Surg., State Univ. 
of New York, Downstate Med. Ctr., 
Brooklyn, N.Y.). Trans. Am. Ophthal- 
mol. Soc. 76:610, 1978. 


The Fresnel prism which has been available 
up to this time as a pliable membrane is 
acceptable to many patients when placed over 
one eye but rarely will be accepted when 
binocularly applied. The author evaluates the 
reason for this and notes that the visual acuity 
with Fresnel membrane prisms is significantly 
less than that with a conventional prism of the 
same power for all prism powers over 12 prism 
diopters. In addition to this diminution in 
vision there is also a disruption of fusion and 
stereopsis which is not paralled to the decrease 
in visual acuity. The severely reduced ability 
to maintain fusion may be related to optical 
aberrations. The author concludes that al- 
though the flexibility of the membrane prisms 
is a definite advantage because of its proclivity 
to reduce visual acuity and increase aberra- 
tions, its prescriptions for adults must be lim- 
ited to one eye. Similarly in young children 
with binocular vision problems, the mem- 
brane should be prescribed only in powers 
less than 20 prism diopters. There is now 
available a “hard” Fresnel prism which re- 
duces visual acuity minimally and rarely dis- 


146 


rupts binocularity. This is currently available 
only for use as a trial set but would be greatly 
advantageous if it were made available to fit a 
special round adjustable frame. (15 figures, 15 
tables, 41 references)—David Shoch 


THE TREATMENT OF ACUTE BRANCH 
VEIN OCCLUSION BY PHOTOCOAGULA- 
TION. (Thesis). Wetzig, P. C. (Colorado 
Springs, Colo.). Trans. Am. Ophthal- 
mol. Soc. 76:654, 1978. 

This retrospective study reports the results 


of treatment of branch vein occlusions by 
photocoagulation. The premise was that this 
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photocoagulation would “protect” the macula 
from deterioration so that the final visual acu- 
ity might be better. The final results showed 
that 43% of the eyes with branch vein occlu- 
sion had improved visual acuity. However, 
when one compares these results with those 
reported by other authors in untreated series 
one finds that the incidence of improved visu- 
al acuity is just about the same. This does not 
necessarily negate the value of the therapy but 
indicates only that it is difficult to draw con- 
clusions from a retrospective study. The au- 
thor properly proposes that a prospective 
study under controlled conditions be devel- 
oped. (3 figures, 6 tables, 34 references)— 
David Shoch 
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OPHTHALMOLOGICAL SOCIETY OF 
THE UNITED KINGDOM: CENTENARY 
MEETING 


The Ophthalmological Society of the United 
Kingdom Centenary Meeting will be held April 
16-18, 1980. For further information, write the Hon- 
orary Secretary, Ophthalmological Society of the 
U.K., Royal College of Surgeons, 35/43 Lincoln’s 
Inn Fields, London WC2A 3PN, England. 


VIII INTERNATIONAL BARRAQUER 
COURSE OF OPHTHALMOLOGY 


The VIII International course of ophthalmology 
will be held May 16-21, 1982, in Barcelona, Spain, 
under the auspices of the Instituto Barraquer. Regis- 
tration is limited. For further information, write 
Instituto Barraquer, Laforja, 88, Barcleona, Spain. 


ASIA PACIFIC ACADEMY OF 
OPHTHALMOLOGY: EIGHTH CONGRESS 


The eighth congress of the Asia Pacific Academy 
of Ophthalmology will be held in Bangkok, Thai- 
land, Nov. 29-Dec. 4, 1981. For further information, 
write Congress Secretariat, Department of Ophthal- 
mology, Chumbhot Building, Chulalongkorn Uni- 
versity and Hospital, Bangkok 5, Thailand. 


INTERNATIONAL SOCIETY ON 
METABOLIC EYE DISEASE: FOURTH 
SYMPOSIUM 


The fourth symposium of the International Socie- 
ty on Metabolic Eye Disease will be held in Cairo, 
Egypt, Feb. 11-13, 1980. A second session of the 
symposium will be held in Jerusalem, Israel, Feb. 
18-21, 1980. For further information, write Heskel M. 
Haddad, Program Chairman, 1200 Fifth Ave., New 
York, NY 10029. 


INTERNATIONAL SYMPOSIUM ON 
PRACTICAL MANAGEMENT OF RETINAL 
AND VITREOUS DISORDERS 


An International Symposium on the Practical 
Management of Retinal and Vitreous disorders will 
be held at Gleneagles Hotel, Perthshire, Scotland, 
May 4-8, 1980. For further information, write Mrs. 
Allene Gearce, Department of Ophthalmology, 
Ninewells Hospital and Medical School, Dundee 
DD2 1UB Scotland. 


UNIVERSITY OF IOWA: FIFTH 
INTERNATIONAL CONGRESS ON RETINA 
AND VITREOUS 


The Fifth international congress on the retina and 
vitreous will be held Oct. 4-6, 1979, at the Universi- 
ty of Iowa College of Medicine, Iowa City, Iowa. 
For further information, write Center for Confer- 
ences and Institutes, Iowa Memorial Union, Univer- 
sity of Iowa, Iowa City, IA 52242 


WAYNE STATE UNIVERSITY: 
OPHTHALMOLOGY—BASIC AND 
CLINICAL REVIEW 


A course entitled, “Ophthalmology: Basic and 
Clinical Review," will be held Nov. 23-27, 1979, at 
Wayne State University, Detroit, Michigan. For fur- 
ther information, write Wayne State University 
School of Medicine, Division of Continuing Medi- 
cal Education, 1206 Scott Hall, 540 East Canfield, 
Detroit, MI 48201. 


SCHEIE EYE INSTITUTE: 
OCUTOME/FRAGMATOME WORKSHOP 


The Scheie Eye Institute, Department of Ophthal- 
mology of the University of Pennsylvania will spon- 
sor an Ocutome/Fragmatome System Symposium 
and Workshop July 26 and 27, 1979, at Resorts 
International Hotel, Atlantic City, New Jersey. The 
fee for the course is $450 for physicians; $150 for 
lectures without workshop. For further information, 
write Alexander J. Brucker, M.D., Course Director, 
Scheie Eye Institute 51 North 39th St., Philadelphia, 
PA 19104. 


AMERICAN SOCIETY OF CONTEMPORARY 
OPHTHALMOLOGY: ANNUAL MEETING 


The American Society of Contemporary Ophthal- 
mology will hold its annual meeting in Orlando, 
Florida, March 9-15, 1980. For further information, 
write Rutledge Howard, CME Director, 6 N. Michi- 
gan Ave., Chicago IL 60602; telephone (312) 236- 
4670. 


COURSE IN REFRACTIVE KERATOPLASTY 


The International Refractive Keratoplasty Study 
Group will sponsor the first United States course in 
refractive keratoplasty in New York City Dec. 19-23, 
1979. For further information, write Secretary, In- 
ternational Refractive Keratoplasty Study Group, 
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Miles H. Friedlander, M.D., 3715 Prytania St., Suite 
201, New Orleans, LA 70115. Include a curriculum 
Vitae. 


UNIVERSITY OF CHICAGO: EYE 
RESEARCH LABORATORIES DEDICATION 


The Department of Ophthalmology of the Pritzker 
School of Medicine of the University of Chicago 
will dedicate the new Eye Research Laboratories 
Sept. 14 and 15, 1979. The laboratories will provide 
17,000 square feet of research space for the depart- 
ment. A scientific program will be held at the Drake 
Hotel with members of the department and distin- 
guished guests including Joaquin Barraquer, Claes 
H. Dohlman, William F. Hughes, Peter C. Kronfeld, 
Carl Kupfer, Irving H. Leopold, Francis A. L’Esper- 
ance, A. Edward Maumenee, Irene H. Maumenee, 
James E. McDonald, Samuel D. McPherson, David 
Paton, and David Shoch. Friday, Sept. 14 there will 
be a dinner at the Quadrangle Club after a reception 
in the research laboratories. For further information, 
write Mrs. Karin Cassel, Box 437, 950 E. 59th St., 
Chicago, IL 60637. 


UNIVERSITY OF ILLINOIS: STANDARDS 
OF EYE CARE FOR THE PRIMARY 
PHYSICIAN: THE EYE AND ITS 
RELATIONSHIP TO SYSTEMIC DISEASE 


The University of Illinois will hold a continuing 
education course, "Standards of Eye Care for the 
Primary Physician: The Eye and Its Relationship to 
Systemic Disease," Nov. 29 and 30, 1979. For fur- 
ther information write, University of Illinois at the 
Medical Center, Office of Continuing Education 
Services, 1853 W. Polk St., Room 144, Chicago, IL 
60612. 


OPHTHALMOLOGICAL FOUNDATION OF 
AMERICA, INC.: SURGICAL COURSES IN 
LENS IMPLANTATION 


The Ophthalmological Foundation of America, 
Inc., continues to offer on-going intensive surgical 
courses in lens implantation. Each course is limited 
to two ophthalmologists. For further information, 
write Mrs. Ruth Green, Administrator, Ophthalmo- 
logical Foundation of America, Inc., 113 East 39th 
St., New York, NY 10016. 
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MERCY-BAPTIST EYE SEMINARS: NEW 
TECHNIQUES IN OPHTHALMOLOGY 


The St. Louis Mercy-Baptist Eye Seminars will 
present its eighth eye seminar - New Techniques in 
Ophthalmology, Oct. 21, 1979, 9 A.M.-4 P.M. Regis- 
tration fee is $75. For further information, write Eye 
Seminars, St. John's Mercy Medical Center, 615 S. 
New Ballas Rd., St. Louis, MO 63141. 


SOCIETY OF MILITARY 
OPHTHALMOLOGISTS MEETING 


The next meeting of the Society of Military Oph- 
thalmologists will be held at the Marine Memorial 
Club, Sutter St., San Francisco, Nov. 6, 1979, from 7 
to 10 p.m. For further information, write Richard M. 
Evans, Secretary, Society of Military Ophthalmolo- 
gists Wilford Hall, USAF Med Cen/SGHSE Tube 
93, Lackland AFB, TX 78236. 


PERSONALS 
DALTON S. OLIVER 


Brigadier General Dalton S. Oliver, USAFR, MC, 
Mobilization Assistant to the Surgeon General, 
United States Air Force has been promoted to the 
grade of major general. General Oliver is an ophthal- 
mic surgeon in civilian life and practices in Baton 
Rouge Louisiana. He is an associate clinical profes- 
sor of ophthalmology at the Louisiana State Univer- 
sity School of Medicine in New Orleans. He was 
associated with Project Hope in Peru in 1962. As 
President of the Delta Eye Foundation, he has been 
a frequent visitor to Central America and the West 
Indies providing voluntary eye surgical care to the 
residents. 


BYRON SMITH 


Byron Smith of New York was the 18th recipient 
of the Howe Prize Medal for accomplishments in 
ophthalmology. The medal was presented at the 
University of Buffalo on April 5, 1979. Dr. Smith’s 
lecture to the Buffalo Ophthalmology Club was 
entitled “An Update of Ophthalmic Plastic Surgery, 
1979”. Dr. Smith is clinical professor of ophthal- 
mology at the New York Medical College and past 
chairman of the Department of Ophthalmology at 
the Manhattan Eye, Ear and Throat Hospital. 
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Now any Zeiss Operation Micro- 
scope can have the proven 
features of both straight and 
inclined binocular tubes. And 

the microsurgeon can reap the 
great benefit of being able 

to adjust the tube through 60° 

to any angle that's most com- 
fortable for him, depending 

on the procedure he's conducting. 


60 new degrees of comfort 


The great name in optics. 


Shorter working distance 


At the 60° inclination, the dis- 

tance between eyepieces and the 
operating field is 35mm shorter 

than that with 45° tubes. Many 
surgeons have found this shorter 
working distance a particularly 
desirable feature. The Inclinable 
Binocular Tube fits all Zeiss 
Operation Microscopes, new and old. 
Nationwide service. 
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Los Angeles Hilton Hotel —930 Wilshire Boulevard, Los Angeles, 90017 


Diabetic Retinopathy—Laser Photocoagulation—Retinal Detachment Surgery 
—Macular Degeneration—Retinal Vascular Disease 
—Vitrectomy Instrumentation for Intraocular Surgery— Advances in Vitrectomy 


Wednesday: Principles and Techniques of Fluorescein Angiography, Cystoid Macular Edema, 
Senile Macular Degeneration, Treatment of Senile Macular Degeneration, Branch Hetinal Vein 
Occlusion, Central Retinal Vein Occlusion, Toxoplasmosis, Diabetic Retinopathy, Treatment of 
Diabetic Retinopathy. 


Thursday: Vitrectomy Instrumentation, Preoperative Clinical Examination, Ultrasound, Elec- 
trophysiology, Basic Vitrectomy Techniques, Lensectomy, Diabetic Traction Detachment, Prin- | 
ciples of Retinal Detachment Surgery, Pseudophakic Retinal Detachment, Management of Giant | 
Retinal Tears, Prophylactic Cryoretinopexy, Massive Periretinal Proliferation. 


Friday: Vitrectomy Techniques in Cataract Surgery, Retro-Intraocular Lens Membranes, 
Vitrectomy in Endophthalmitis, Vitrectomy for Intraocular Foreign Bodies, Double Per- 
forating Injuries, Complications of Vitrectomy, Future Advances in Vitreous Surgery. 


Participating Workshops in Fluorescein Angiography, Ultrasound, Electrophysiology, Vitrec- 
tomy Instrumentation, Perimetry, Laser Photocoagulation, C-P-C, and Pathology. 


The Estelle Doheny Memorial Lecture ............... Arnall A. Patz, M.D. 
A. Ray and Wendell C. Irvine Memorial Lecture ....... Robert Machemer, M.D. 
GUEST FACULTY DOHENY EYE FOUNDATION —UNIVERSITY OF SOUTHERN CALIFORNIA FACULTY 
Thomas M. Aaberg, M.D. Ronald H. Akashi, M.D. Otto H. Jungschaffer, M.D. Thomas E. Ogden, M.D., Ph. D. 
Alan C. Bird, F.R.C.S. Janet C. Blanks, Ph. D. George K. Kambara, M.D. Ralph S. Riffenburgh, M.D. 
Dean Bok, Ph. D. David S. Boyer, M.D. Sidney H. Mandelbaum, M.D. Stephen J. Ryan, M.D. 
Steven T. Charles, M.D. James R. Brinkley, M.D. Bill Milam Stephen K. Schaller, M.D. 
D. Jackson Coleman, M.D. Bernice Z. Brown, M.D. James B. Miller, M.D. H. John Shammas, M.D. 
Robert Y. Foos, M.D. Stanley Carson, M.D. Don Minckler, M.D. Ronald E. Smith, M.D. 
H. Mackenzie Freeman, M.D. ^ Edward F. Cherney, M.D. George E. Morgan, M.D. Alan A. Snyder, M.D. 
Allan E. Kreiger, M.D. Kenneth R. Diddie, M.D. Hugh L. Morris, M.D. Nino Sorgente, Ph. D. 
Robert Machemer, M.D. Jerry F. Donin, M.D. A. Linn Murphree, M.D. James R. Wilson, M.D. 
Ronald G. Michels, M.D. Steven E. Feldon, M.D. Anthony B. Nesburn, M.D. Warren A. Wilson, M.D. 
Arnall A. Patz, M.D. B. John Hidgkinson, Jr. M.D. John F. Nursail, M.D. T. Redman Wood, M.D. 
Francis C. Hertzog, Jr. M.D. — Richard R. Ober, M.D. 
A. Ray Irvine, M.D. Arthur E. Oberman, M.D. 


Glen D. Jarus, M.D. 


Tuition: $250.00 (includes course abstracts, luncheons, mixers) 
Certified for 22 hours credit, Category |, AMA, CMA 
CONFERENCE CO-DIRECTORS: Kenneth R. Diddie, M.D. Richard R. Ober, M.D., 
Stephen J. Ryan, M.D. 


For Application: Conference Office 
Estelle Doheny Eye Foundation 
1355 San Pablo Street 
Los Angeles, CA 90033 


INTRAOCULAR MICROSURGICAL WORKSHOP 
Including the OCUTOME and FRAGMATOME technique 
sponsored by The Department of Ophthalmology 


The course is designed for both the 
anterior segment and retinal vitreal 
surgeon. Two half days will be 
spent in didactic sessions. After- 
noon sessions will include work- 
shops actually performing pars 
plana intraocular surgery on ani- 
mal eyes with faculty supervision 
and video tape presentations. 

The program topics will cover basic 
concepts of pars plana intraocular 
surgery, including indications for 
and techniques of pars plana len- 
sectomy and vitrectomy. Ocutome 
and Fragmatome techniques will 
be emphasized. 

16 CME Credit hours AMA Cate- 


gory I. 


St. Luke's Hospital, 
Cleveland, Ohio, August 24-25, 1979 





ILLUMINATOR 


SFRAGMATOME 


Registration Fee 
$400.00 total course 
$70 didactic morning ses- 
sion only. (Checks payable 


to St. Luke's Hospital Dept. 


of Ophthalmology). 


Registration limited. 

For information contact: 
Intraocular Microsurgical 
Workshop c/o Lawrence 
Singerman, M.D. 

11201 Shaker Boulevard 
Cleveland, Ohio 44104 
(216) 421-1213 


Faculty 
Steven Charles, M.D. 
Memphis 
Howard Joondeph, M.D. 
Detroit 
Howard Kohn, M.D. 
Course Chairman 
Cleveland 
Ronald Michels, M.D. 
Baltimore 
David Orth, M.D. 
Chicago 
Ronald Price, M.D. 
Cleveland 
William Reinhart, M.D. 
Cleveland 
Lawrence Singerman, M.D. 
Course Chairman 
Cleveland 
Daniel Weidenthal, M.D. 
Cleveland 


THE POSTGRADUATE INSTITUTE 
OF THE NEW YORK EYE AND EAR INFIRMARY 
ANNOUNCES THE FIFTEENTH ANNUAL REVIEW COURSE 
"BASIC SUBJECTS IN OPHTHALMOLOGY" 


DECEMBER 3 through 8, 1979 


SUBJECTS 


PHYSIOLOGY +» PHARMACOLOGY * OCULAR MOTILITY « NEURO OPHTHALMOLOGY 
MEDICAL OPHTHALMOLOGY « DEVELOPMENTAL ANOMALIES 
PEDIATRIC OPHTHALMOLOGY * ANATOMY AND HISTOPATHOLOGY OF THE EYE 
DISEASES of the CORNEA and CONJUNCTIVA 
INTERPRETATIONS of POSTERIOH POLE LESIONS 
PRINCIPLES of PHYSICAL OPTICS and REFRACTION 


COURSE DIRECTOR: JAMES C. NEWTON, M.D. 


RONALD CARR, M.D. 

D. JACKSON COLEMAN, M.D. 
ANDREW P. FERRY, M.D. 
DAVID S. FRIENDLY, M.D. 
JOHN S. HERMANN, M.D. 


FACULTY 


FRANK B. HOEFLE, M.D. 
THOMAS KUHNS, M.D. 

PETER J. G. MARIS, M.D. 
ROBERT C. MICKATAVAGE, M.D. 
RICHARD RUIZ, M.D. 

WHITNEY G. SAMPSON, M.D. 


This six-day intensive course is designed as a comprehensive review of the basic subjects in Ophthalmology and should 
be especially helpful to those physicians preparing for the American Board Certification Examinations and those having 
to fulfill requirements for continuing medical education. This course qualifies for 48 credits in Category 1 for the AMA- 


CME Physicians Recognition Award. 


Tuition: $500.00 (Luncheons and Cocktail Party included) 


For Applications and further information, please write: 
Jane Stark, Registrar 
Postgraduate Institute 
New York Eye and Ear Infirmary 
310 East Fourteenth Street 
New York, New York 10003 


DECEMBER 26, 1979 TO JANUARY 1, 1980 
THE PALACE HOTEL PUERTO RICO 
UNIVERSITY OF PUERTO RICO-MERCY HOSPITAL 
APHAKIA 


REHABILITATION OF THE CATARACT PATIENT 
APHAKIC GLASSES-EXTENDED WEAR CONTACT LENSES 
INTRAOCULAR LENSES 


The symposium will be organized to bring to- 
gether acknowledged authorities in the three 
disciplines of aphakia rehabilitation. 

Controversial topics will be explored together 
with recognized techniques to determine the safe 
method for treating the cataract patient. 

ad papers related to the three topics are in- 
vited. 

This course is approved for Credit’ hours 
toward Category 1 of the AMA Physicians Rec- 
ognition Award. 


Registration Fee $175.00 


For information write: 
Stuart Haman 
333 St. Paul's Place 
Baltimore, Maryland 21202 


Interested parties are advised to make travel 
arrangements immediately to Puerto Rico at 
the hotel of their choice because of travel 
difficulties at that time of year either on their 
own or through 


Travel Whirl Inc. 
1301 York Rd. 
Lutherville, Maryland 21208 





NEURO OPHTHALMOLOGY 
SPONSORED BY 
THE POST GRADUATE INSTITUTE 
OF THE 
NEW YORK EYE AND EAR INFIRMARY 


SEPTEMBER 17-18, 1979 


Neuro Anatomy » Papilledema 
Supra-Nuclear and Nuclear Lesions 
Cerebro-Vascular Insufficiency 
Nystagmus » Pupillary Disorders 
Visual Field Defects 


Lecturer: Herman D. Barest, M.D., Assistant Clinical Professor 
of Ophthalmology, Albert Einstein College of Medicine and Di- 
rector of Neuro-ophthalmology, Montefiore Hospital and Medi- 
cal Center. 


This course will present a practical approach to Neuro- 
ophthalmology and qualifies for 16 credits in Category 1 for the 
AMA-CME Physicians Recognition Award. The course will be 
augmented with slides and films of actual cases. 


Registration fee: $150.00 Residents: $75.00 
For registration, please write: 
Jane Stark, Registrar 
Post-Graduate Institute 
New York Eye and Ear Infirmary 


310 East Fourteenth Street 
New York, New York 10003 





























THE EDWARD S. 
HARKNESS EYE INSTITUTE 


Columbia-Presbyterian 


Medical Center 
New York, New York 


WILL ACCEPT APPLICATIONS FOR ONE YEA 


POST-RESIDENCY 


CLINICAL FELLOWSHIPS 
July 1, 1980 to June 30, 1981 


CATARACT 

CORNEA 

GLAUCOMA 
NEURO-OPHTHALMOLOGY 
ONCOLOGY 
ORBIT-PLASTIC 
PATHOLOGY 

PEDIATRIC OPHTHALMOGY 
RETINA 

UVEITIS 


Inquire: Office of the Director 
Division of Postgraduate Education 
The Edward S. Harkness Eye Institute 
635 West 165th Street 
New York, New York 10032 


Telephone: 212-694-2725 


Your aphakic patients will 
appreciate this addition to 
your post-op eye care package. 

Available July 1st 


PLANO LENS BLANKS 


NoIR 
SUNGLASSES 


Why use NoIR? 


1) Your cost is tow. (55 to S6 50 @ pair for Models 101 and 102. de- 
pending on quantity) 
2) A case and care card accompany each pair. 
3) NoiR is guaranteed against breakage under reasonable use. We ii 
back your decision 100°. on whatis reasonable 
4) The CONCEPT behind NolR Sunglasses: 
* To control the total amount of energy the eye absorbs —both visible 
and invisible ight (Alt UV & almost all near ER Fight is abosrbec i 
* To provide a lens that does not appear dark to the human eye Dut 
transmits a very low level of visible tight 
* To provide a frame with side shielded temples which can be worn 
over prescription glasses (even Cataract) or alone as a plano 
e To make all the above features available at a reasonable cost 
Most Popular NoIR's: 
Model 101 amber in color 10?» total light transmission 
Model 102 grey-green in color 18?» total light transnussio 
NOTE: Lower transmissions available al increased cost See literature 
Plano only Mo true grey avaiable Write or call collect 


MEDICAL PRODUCTS DIV . Recreational Innovations Co Dept 15C 
PO Box 159. South Lyon MI 48178 (313) 769-5565 
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The Edward S. Harkness 
Eye Institute 
Columbia-Presbyterian 
Medical Center 
New York, New York 


announces 


A BASIC SCIENCE COURSE 
for 


Residents of Ophthalmology 


September 4, 1979 — December 21, 1979 
8:00 A.M. to 12:30 P.M. Daily 


Fee: $600.00 


Inquire: Miss M. Bowen 

635 W. 165th St. 

New York, N.Y. 10032 
Tel: — (212) 694-2725 


BASIC COURSE AND WORKSHOP 


IN 
CONTACT LENS FITTING 
SEPTEMBER 28-29, 1979 
SPONSORED BY 
THE POST GRADUATE INSTITUTE 
OF THE 


NEW YORK EYE AND EAR INFIRMARY 
“HOW TO FIT A PATIENT STEP BY STEP" 
Taking Measurement * Designing Lenses 
Ordering Lenses • Checking out the Lens 
Insertion and Removal « Evaluation of Problems 
Assessing the well-fitted Lens « Follow-up Care 
LECTURERS 
Phyllis Lamonica 
Solomon Liebowitz, M.D. 
Fred Newman, M.D. 
Robert Preston, M.D. - - 
Robert J. Riechers, M.D. 


Jorge N. Buxton, M.D. 
Herbert Gould, M.D. 
G. Peter Halberg, M.D. 
Frank B. Hoefle, M.D. 
Ronald Jacobs, M.D. 
Stephen E. Kelly, M.D. David Schafer, M.D. 
James J. Koverman Laurie Wasserberg 
Michael J. Yellen, 0.D. 
This course is designed for ophthalmologists desiring to start a 
fitting program; and ophthalmic technicians sponsored by 
ophthalmologists. 
Registration fee: $150.00 Limited enrollment 
AMA-CME Credits, Category 1:8 
For registration, please write: 

Jane Stark, Registrar 

Post-Graduate institute 

New York Eye and Ear Infirmary 

310 East Fourteenth Street 

New York, New York 10003 





St. LOUIS  . 
MERCY-BAPTIST EYE SEMINARS 
presents its ninth eye seminar, dealing with 
NEW TECHNIQUES IN OPHTHALMOLOGY 
Sunday, October 21, 1979, 9:00 a.m.—4:00 p.m. 


Steven T. Charles, M.D. Vitrectomy for the anterior segment surgeon 
Memphis, Tennessee Posterior vitrectomy surgery 
Yale L. Fisher, M.D. Management of intra-ocular foreign bodies 
New York, N.Y. The value of diagnostic B-scan for 
the Ophthalmologist 
Jack Hartstein, M.D. Basic ultrasonography 


St. Louis, Missouri 


Richard D. Binkhorst, M.D. 
New York, N.Y. 


A-scan technique l 


Biometric A-scan ultrasonography 
Pre-operative IOL power calculation 


Post-operative computer refraction 


7 hours AMA Category | credit 
Registration: $75.00 
Write: Eye Seminars 
St. John’s Mercy Medical Center 
615 S. New Ballas Rd. 
St. Louis, Mo. 63141 


Jack Hartstein, M.D., Co-chairman 
Richard Oglesby, M.D., Co-chairman 


Mark vour calendar for the Sorina Seminar also, May 5, 6, & 7, 1980. 
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UPRAMID EXTRA’ | 


The Tissue-Friendly, Cable-type, synthetic suture from S. Jackson, Inc. 
—proven in all types of surgery for 30 years | 





e THE inert polyamide e Extremely strong 
e Non-absorbable e Ties easily... with fewer knots 
e Long-lasting in tissue e Stays tied 


SUPRAMID EXTRA? sutures in sterile packages 
e Sizes 10-0 to 0 with swaged-on e Spatulated, reverse cutting, taper 
needles (sizes 3 and 8 also available) ^ point, von Noorden, Knapp, 
Yasargil and Guibor design 
frontalis fixation needles by 


SHARPOINT®. 
The same inert SUPRAMID® material is now available as: 
SURGICAL FOIL ............. smooth surface or "Guibor-design" 


orange-peel surface for orbital floor 
blow-out fracture repair and other 
oculo-plastic surgery. 


EYE MUSCLE SLEEVES ...... for preventing eye muscle adhesions, as 
developed by Edward A. Dunlap, M.D. 

QUARTER-GLOBE CAPS ..... for adhesion prevention according to Philip 
Knapp, M.D. 

MESI Sco zen rs vtadiia dis for rhinoplasty and mentoplasty augmentation 


For information and catalog write or call 


S. JACKSON, INC. (Dept. J) 
4815 Rugby Ave., 


Washington, D.C. 20014 
Phone: 301-657-8920 
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.A NEW ORLEANS COURSE FOR 
ANTERIOR & POSTERIOR 
SEGMENT VITRECTOMY 


September 14-15, 1979 


Presented by 


THE DEPARTMENT OF OPHTHALMOLOGY 
TULANE UNIVERSITY SCHOOL OF MEDICINE 
James G. Diamond, M.D., Course Director 


Registration Fee: $295 (Limited Enrollment) 
AMA-CME Credits, Category 1: 14 hours 


or further information: OFFICE OF CONTINUING EDUCATIO 
ulane Medical Center / 1430 Tulane Ave., New Orleans LA 70112 
504 / 588-5466 


Lal 


FLUORESCEIN ANGIOGRAPHY 
AND ` 


ARGON LASER 
SEPTEMBER 13-14, 1979 
S ED BY 


~ SPONSOR 
THE POST GRADUATE INSTITUTE 


OF 
NEW YORK EYE AND EAR INFIRMARY 


FACULTY 


Louis V. Angioletti, Jr., M.D. James C. Newton, M.D. 
Francis E. Cangemi, M.D. Kenneth Noble, M.D. 
Ronald Catr, M.D. Louis R. Previte, M.A. 
Seymour Fradin, M.D. Morton L. Rosenthal, M.D. 
Clyde R. Locke, M.D. Joseph B. Walsh, M.D. 
Robert C. Mickatavage, M.D. Gerald Wilson 

Thomas 0. Muldoon, M.D. Barry Wright, M.D. 


The historical development, technique and interpretation of 
fluorescein angiography of the retina, with special emphasis on 
the differential diagnosis of macular lesions, retinal vascular dis- 
eases and intraocular tumors. The basic physics and biophysics 
of the argon laser and its application to various ocular diseases in 
the treatment of maculopathies and diabetic retinopathy. Dem- 
onstration of fluorescein angiography and argon laser photo- 
coagulation technique. 
AMA-CME Credits, Category 1:16 Tuition: $200.00 
For registration and additional information, please write: 

Jane Stark, Registrar 

Post-Graduate Institute 

New York Eye and Ear Infirmary 

310 East Fourteenth Street 

New York, New York 10003 


FELLOWSHIP 
in 
ANTERIOR 
SEGMENT 


Accepting 
Applications 
For 1980, 1981 


Apply to 
John H. Sheets Assoc., P.A. 


Route 1, Box 210 
Odessa, Texas 79763 


THE OHIO STATE UNIVERSITY 


CENTER FOR 
CONTINUING MEDICAL EDUCATION 
announces the 


SECOND ANNUAL 
MIDWEST GLAUCOMA 
MEETING 


October 12 and 13, 1979 


at 
Fawcett Center For Tomorrow 
2400 Olentangy River Road 
Columbus, Ohio 43210 


This program is designed to update your 
knowledge and increase your success in the 
area of glaucoma. In addition to discussions of 
newer modalities of therapy, the skills of 
gonioscopy, ophthalmoscopy, perimetry, and 
biomicroscopy will be demonstrated. 


Program Chairmen: 
Frederick M. Kapetansky, M.D. 
Paul A. Weber, M.D. 


Faculty: 

Carl F Asseff, M.D. 
Paul R. Lichter, M.D. 
Steven M. Podos, M.D. 
John S. Cohen, M.D. 
Charles D. Phelps, M.D. 
George L. Spaeth, M.D. 


Je cea for registration is September 28, 


Fee: $100.00 ($50.00—Residents) 


Please contact: 

Center for Continuing Medical Education 
A352 Starling-Loving Hall 

320 West Tenth Avenue 

Columbus, Ohio 43210 
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THOMAS* CATARACT 
ASPIRATION —IRRIGATION 
SYSTEM 


Irrigates and aspirates cortex 

Aspirates congenital cataracts easily 
Advantageous with phaco emulsifier 
Useful in intraocular lens procedures 


Significant advantages: 
Non-traumatic to corneal endothelium 
Self-contained—no machine failures 


Irrigation—sterile solution and tubing supplied 
by the hospital operating room 


Aspiration—suction provided per hospital dis- 
posable syringe 

Finger control port in the handle gives the sur- 
geon absolute control of the entire system 
Handle and needles are expertly crafted of 
stainless steel 

Multiple tips available for various techniques 
Proven design —in use for over ten years 


KARL ILG INSTRUMENTS 
117 North Charles Avenue 
Villa Park, Illinois 60181 
(312) 834-4219 


* Designed by Edward R. Thomas, M.D. 
Dayton, Ohio 





When children are 
unresponsive to the Four Dot Test: 


BERENS 
3 CHARACTER 
TEST 


This instrument is similar to the Four Dot Test, 
except that three characters (green elephant, red 
girl, white ball) replace the four dots. Characters 
are easily identified by very young patients. Red 
and green spectacles are furnished. At optical 

and surgical suppliers. 


R. 0. GULDEN & CO., 


225 CADWALADER AVENUE, ELKINS PARK, PA. 19117 






ANTERIOR and POSTERIOR SEGMENT VITRECTOMY COURSE 
SPONSORED BY THE 
POST GRADUATE INSTITUTE 
OF THE NEW YORK EYE AND EAR INFIRMARY 
OCTOBER 11-12, 1979 


FACULTY 


JORGE N. BUXTON, M.D. JAMES C. NEWTON, M.D. 
GERALD B. KARA, M.D. MORTON L. ROSENTHAL, M.D. 
RICHARD S. KOPLIN, M.D. FELIPE I. TOLENTINO, M.D. 


OTHERS TO BE ANNOUNCED 


Pre-operative workup of patient, including sonography. Anterior vitrectomy techniques 
in Cataract and Corneal Surgery. Posterior vitrectomy techniques in Retinal Diseases 
and Surgery. 
Slides, Films, Video-Tapes and Supervised Practice Surgery 
AMA-CME Credits, Category1: 16 
Registration fee: — $400.00 (Luncheons included) 
For registration and further information, please write: 
Jane Stark, Registrar 
Post-Graduate Institute 
New York Eye and Ear Infirmary 
310 East Fourteenth Street 
New York, New York 10003 






















YOU now civE 
THE FINEST PROFESSIONAL SERVICES 


YOU cAN ALSO PROVIDE 
THE WORLD'S FINEST CORNEAL LENSES 


1. Pitch polished. 

2. Stress-free English plastic. 

3. Modern Arc optical inspection assures Lensometer 
image and optics like finest microscopic lenses. 

4. Unparalleled tolerances: 


a. thickness 0.01 mm 
b. curvature 0.12 diopters 
C. power 0.12 diopters 


5. 24 hour delivery anywhere in U.S. 
6. Technological assistance when problems arise. 
7. Call our WATS line. We pay charges. 


SOPER INTERNATIONAL OPHTHALMICS 


Division of 
corneal lens company 


P.O. Box 22703 * Houston, Texas 77027 
WATS 800-231-3561 * TEXAS WATS 800-392-2279 
LOCAL 524-4661 





Ophthalmic Cryo 





e Freezes only at the pencil tip where 
actually needed 


* No longer any danger in freezing 
adjacent tissues 





* Noinsulating boot required, providing 
superior visibility 


« Super fast freeze and defrost cycle 


e innovative gas flow system maintains cryo 
pencil shaft and handle well above freezing 


+ Complements the Ophthalmic Diathermy TR3000 


MEDICAL INSTRUMENT RESEARCH ASSOCIATES, NC. 
87 Rumford Avenue, Waltham, Massachusetts 02154 Telephone (617) 894-2200 ° Telex 94-0533 
.. send full information. C Have your representative call. C Call me for order placement. 





Name 


Address 


C State e 2L Zip. o Phone 
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PSEUDOPHAKIA WORKSHOP 


NEW YORK INTRAOCULAR LENS SEMINAR, INC. 
IN CONJUNCTION WITH THE 
AMERICAN SOCIETY OF CONTEMPORARY OPHTHALMOLOGY 


September 27-29, 1979 


The purpose of this intensive three day course is to instruct participating surgeons in 
the selection and technique of intraocular lens implantation. The Binkhorst two and four 
loop, Worst platina, medallion, Choyce, Copeland, Fyodorov and Shearing lenses will be 
discussed. Extracapsular, intracapsular extraction and phacoemulsification will be demon- 
strated by means of live surgery supplemented by closed circuit television tapes, movies 
and didactic lectures. 


Under the Supervision of: 


DONALD L. PRAEGER, M.D., FA.C.S. 
Professor of Clinical Ophthalmology 
New York Medical College 


For further Information: 


Mrs. Terri Rose, R.N. 

9o Donald L. Praeger, M.D., EA.C.S. 
9 Fulton Avenue 
Poughkeepsie, New York 12603 
(914) 454-2510 


... 10th ANNUAL COURSE OF THE 
EDWARD S. HARKNESS EYE INSTITUTE 
College of Physicians and Surgeons, Columbia University 
September 27 & 28, 1979 


THE MANAGEMENT OF APHAKIA 


14 hours of credit in Category 1 ofthe A.M.A.'s Physician's Recognition Award 


The course will provide a balanced over-view for the proper use of spectacles, hard and soft 
contact lenses, extended wear contact lenses and intra-ocular lenses. Experts in these areas 
will present their experience with each of the modalities, including a discussion of advantages 
and limitations. The complications of aphakia will be covered, including the management of 
aphakic glaucoma, cystoid macular edema, bullous keratopathy and aphakic retinal detach- 
ment. The Course will also deal with the handling of aphakia in the infant, covering the 
treatment of unilateral and bilateral infantile cataract. 


Registration fee $200; ESHE] Alumni $100; residents $100 
(with letter from the Director of the Department certifying status) 
For further information and application forms, please write to: 
Dr. Elizabeth C. Gerst, Director 
Continuing Education Center 
630 West 168th Street 
New York, New York 10032 
(Telephone: 212-694-3682) 
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Storage Tray 

This sturdy plastictray provides a 
convenient method for storage of 
tubes. Outstanding as backup 
storage for refilling the steriliza- 
tion tray. 


Sterilization Tray 

Constructed of specially anodized 
aluminum, this impact-resistant 
tray protects your tubes as well 
as providing a convenient way of 
sterilization and handling...with 


1 
an T 


Tear Duct Tubes 

Complete L.T. Jones M.D. 2.2mm 
Diameter Sets are readily avail- 
able in standard, assorted or 


special sets. Special sizes may be 


enough pockets to hold all tubes obtained upon request 


from the three Jones Tube Sets. 


Measuring * L.T. Jones M.D., Dacryocvstorhinostomy, American Journal of Ophthalmology, 
Scale Volume 59, No. 5, May, 1965. 
: . J.C. Mustarde’, L.T. Jones M.D. and A. Callahan M.D., Ophthalmic Plastic Surgery— 
3 This anodized Up-To-Date, Aesculapius Publishing Company, 1970 
Lope EORR aluminum scale L.T. Jones M.D. and J.L. Wobig M.D., Surgery of the Eyelids and Lacrimal System, 
cr dd are. Tow gives you a Aesculapius Publishing Company, 1976. 
Pe [ r EA — Additional Information Avallable From: 


for go-no go Weiss eine flis Blowing Co. 


dimensions. 
2025 S.W. BRIGGS COURT è BEAVERTON, OREGON 97005 « (503) 644-3507 


a 
B. 
= > 


INTRAOCULAR MICROSURGERY WORKSHOP 
October 5-6, 1979 
Emphasizing OCUTOME and FRAGMATOME Anterior Segment Techniques 
Sponsored by Saint John Hospital, Detroit, Michigan 


This two day Intraocular Microsurgery Workshop is 
designed for both anterior segment and vitreo-retinal 
surgeons and will feature the use of the ultrasonic Frag- 
matome for lens removal, anterior segment surgery and 
Pars Plana Vitrectomy by the Ocutome technique. 


The course will include didactic sessions, movies and 
tapes, covering anatomy, pathology, preoperative eval- 
uation, indications, surgical techniques, post-operative 
care and complications. There will be discussion groups 
with faculty members and practical surgical experience 


on animal eyes. Course Fees: $375.00 Complete 


Two Day Course with Lab Workshops 
$100.00, Two Day Lecture Sessions Only 


CHECKS PAYABLE TO: 
OCUTOME VITRECTOMY WORKSHOP 


LIMITED REGISTRATION 
16 HOURS CATEGORY | CREDIT 
INFORMATION: 

Ms. Marion Lynch 

15401 E. Jefferson Avenue 


Grosse Pointe, Mich. 48230 
Phone: 313-824-4554 Ext. 208 


FACULTY: 


Yale L. Fisher, Manhattan Eye & Ear Infirmary, N.Y. 
Howard C. Joondeph, Grosse Pointe, Michigan 
James W. Klein, Grosse Pointe, Michigan 

Ronald G. Michels, Johns Hopkins, Baltimore, MD 
David H. Orth, Chicago and Harvey, Illinois 
Lawrence J. Singerman, Cleveland, Ohio 

George O. Waring, Emory University, Atlanta, GÀ 
Carole E. West, Grosse Pointe, Michigan 
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British Journal of Ophthalmology 
- June 1979 Vol. 63 No. 6 


Contents 


Editorial: Retinal vein occlusion page 375 


Experimental retinal branch vein occlusion in rhesus monkeys. I. Clinical appear- 
ances A. M. HAMILTON, E. M. KOHNER, D. ROSEN, A. C. BIRD, and C. T. DOL- 
LERY page 377 


Experimental retinal branch vein occlusion in rhesus monkeys. II. Retinal blood 
flow studies D. A. ROSEN, J. MARSHALL, EVA M. KOHNER, A. M. HAMILTON, 
and C. T. DOLLERY page 388 


Experimental retinal branch vein occlusion in rhesus monkeys. Ill. Histopathologi- 
cal and electron microscopical studies D. J. HOCKLEY, R. C. TRIPATHI, and 
NORMAN ASHTON page 393 


A comparative study of argon laser and krypton laser in the treatment of diabetic 
optic disc neovascularisation W. E. SCHULENBURG, A. M. HAMILTON, and 
H. K. BLACH page 412 


Treatment of amoeboid herpetic ulcers with adenine arabinoside or trifluoro- 
thymidine DOUGLAS J. COSTER, BARRIE R. JONES, and JAMES |. McGILL 
page 418 


Acycloguanosine: antiviral activity in the rabbit cornea M. G. FALCON and 
B. R. JONES page 422 


Efficacy of acycloguanosine against herpetic ulcers in rabbit cornea HIROSHI 
SHIOTA, SUMIKO INOUE, and SHINTA YAMANE page 425 


Treatment of experimental herpes simplex keratitis with acycloguanosine 
D. J. BAUER, P. COLLINS, W. E. TUCKER JR., and A. W. MACKLIN page 429 


Experimental Pseudomonas keratitis in guinea-pigs: therapy of moderately severe 
infections STARKEY D. DAVIS, LARHIE D. SARFF, and ROBERT A. HYNDIUK 
page 436 


Survey of ophthalmic conditions in a Labrador community. |. Refractive errors 
G. J. JOHNSON, A. MATTHEWS, and E. S. PERKINS page 440 


Nocardia asteroides keratitis LAWRENCE W. HIRST, G. KENNETH HARRISON, 
WILLIAM G. MERZ, and WALTER J. STARK page 449 
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FOR SALE: Acuity Systems 6600 Auto-Refractor, new July 
1976. Dr. Gerald Halton, 397 Appleton Street, Holyoke, 
MA 01040 (413) 538-8060. 


FOR SALE: Instruments—barely used H.S. Ophthalmome- 
ter, make offer. Wanted: Late mode! phaco-emulsification 
unit. Reply to Bob Fite, Dallas Eye Institute, 101 North 
Zang Blvd., Dallas, TX 75208. 


WANTED: Eye related antiques—instruments, spectacles, 
paper, memorabilia, etc. Please send description, sketch 
or photo and price. W. H. Marshall, M.D., 3601 S.W. 2nd 
Avenue, Gainesville, FL 32607. 


OPHTHALMOLOGIST: Board eligible/certified, to join Alas- 
ka's largest multi-specialty clinic. Main campus for Uni- 
versity of Alaska, with first year medical school program. 
Ample specialty coverage allows for time off to enjoy 
area's many cuitural, recreational, and educational oppor- 
tunities. Generous guaranteed salary, benefits, and reloca- 
tion allowance. Partnership opportunity. Contact: Adminis- 
trator, Fairbanks Clinic, Box 1330, Fairbanks, Alaska 


FOR SALE: Takata (Acuity Systems) laser interferometer. De- 
termine retinal-cortical function in presence of opacities. 
New laser, excellent condition, easily operated. $2,750.00 
Bob Fite, 101 N. Zang, Dallas, TX 75208 


CERTIFIED OPHTHALMIC TECHNICIAN: Experience with 
Goldmann visual field testing, ophthalmic ultrasound and 
ophthalmic photography including fundus photography 
and fluorescein angiography. Position in hospital diagnos- 
tic laboratory. Salary range $15,000 - $19,000. Contact 
Personnel, Porter Memorial Hospital, 2525 South Down- 
ing, Denver, CO 80210 (303) 778-1955. 


ROSALIND W. ALCOTT FELLOWSHIP IN OPHTHALMOLOGY: 
Applications are invited from highly qualified individuals 
for the Rosalind W. Alcott fellowship in ophthalmology at 
the Jules Stein Eye Institute. The fellowship is available 
from July 1, 1980, for a period of one or two years. The 
candidate must have recently completed an approved resi- 
dency program in ophthalmology. Specialties available 
within the Department of Ophthalmology include Corneal 
and External Ocular Diseases; Glaucoma; Neuro- 
ophthalmology; Ophthalmic Plastic Surgery; Ophthalmic 
Pathology; Pediatric Ophthalmology; and Retinal Surgery 
and Diseases. Applicants should specify areas of interest. 
Please request applications from Dr. Michael 0. Hall, Jules 
Stein Eye Institute, UCLA School of Medicine, Los 
Angeles, CA 90024. The University of California is an Equal 
Opportunity/Affirmative Action Employer. 


CLINICAL FELLOWS IN OPHTHALMOLOGY: The Department 
of Ophthalmology and the Jules Stein Eye Institute, Uni- 
versity of California, Los Angeles, invite applications from 
qualified candidates for consideration as Clinical Fellows in 
these ophthalmology specialities: Corneal and External 
Ocular Diseases; Glaucoma; Neuro-ophthalmology; 
Ophthalmic Plastic Surgery; Pediatric Ophthalmology; and 
Retinal Surgery and Diseases. Applicants must have com- 
pleted a residency in ophthalmology. Deadline for submis- 
sion of applications is July 31, 1979 for fellowships start- 
ing July 1, 1980. Please request applications from Dr. 
Michael O. Hall, Jules Stein Eye Institute, UCLA School of 
Medicine, Los Angeles, CA 90024. The University of 
partons is an equal opportunity/affirmative action em- 
ployer. 
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ased intraocular pressure in susceptible individuals. It is advisable that the intraocular pressure be checked frequently. 3) In those diseases causing thinning of the cornea. | 
een known to have occurred with the use of topical steroids. 4) Use with caution in patients with known or suspected sensitivity to sulfonamides — if sensitivity the 
ions occur, discontinue medication. 5) BLEPHAMIDE ophthalmic suspension should be used with caution in the presence of narrow-angle glaucoma 6) Reports in the 
ate that posterior subcapsular lenticular opacities have been reported to occur after heavy or protracted use of topical ophthalmic corticosteroids 


RGAN Pharmaceuticals, Inc., Irvine, California 92713 


Superior vision care 





jegins with superior 
nstrumentation. 








The 
6600 AUTO-REFRACTOR. 





It's no secret that superior vision care begins with 
superior instrumentation. 

The award-winning 6600 AUTO-REFRACTOR is just 
that... superior... the fastest, most accurate 
refracting system in the world. 

And knowledgeable professionals who want the best 
for themselves and their patients repeatedly choose 
the 6600 AUTO-REFRACTOR. It's the professional's 
choice. 


The Professional's 
Choice. 








Acuity 11413 Isaac Newton Sq. 
qu» Systems Reston, Virginia 22090 
^4 Incorporated (703) 471-4700 
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(TIMOLOL MALEATE |MSD 
OPHTHALMIC SOLUTION 


the only agent you'll need 
for most patients with chronic 
open-angle glaucoma. 









io Wed f 


Gr" 
seega laor 


STERILE _ 
OPHTHALMIC SOLU 


-w« 9 7^. 
‘reer fw 


Brora « 
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„alone 





TIMOPTIC alone: TIMOPTIC alone: 
greater efficacy and safety greater patient comfort 
® Significantly more effective than pilocarpine or and convenience 


epinephrine in reducing IOP’ 


TIMOPTIC alone offers: 
* Adverse effects commonly caused by pilocarpine 


and epinephrine (as reported in the literature) e little or no change in pupil size 

rarely encountered with TIMOPTIC. e little or no blurring of vision 
TIMOPTIC (Timolol Maleate, MSD) alone e little or no effect on tear production 
controlled 76% of patients (485 of 638) e little or no hyperemia 


Based on clinical studies of 638 patients maintained 
on therapy from 14 to 477 days: 


e approximately 76% (485 of 638) of patients 


* no dimming of vision 
e no night blindness 


satisfactorily managed on TIMOPTIC alone e simple "'one-drop" b.i.d. dosage may encourage 
(IOP less than 22 mm Hg). long-term compliance 
e approximately 9396 (593 of 638) of patients There are significantly fewer and less severe side 
satisfactorily managed with TIMOPTIC alone or effects than with pilocarpine or epinephrine. 
administered concomitantly with other 
antiglaucoma agents. TIMOPTIC 
TIMOPTIC alone: compatible with other agents: 
highly effective long-term therapy — in the management of a broader range 
TIMOPTIC alone maintained control of IOP DP OREN. 
with no evidence of tolerance observed in è For the patient who needs reduction of IOP greater 


102 patients for over 2 years than that provided by one drop 0.5% TIMOPTIC 
Los = i twice a day, concomitant therapy with pilocarpine 

and other miotics, and/or epinephrine, and/or 

systemically administered carbonic anhydrase 

inhibitors, such as acetazolamide, can be 

used with TIMOPTIC. 


€ |n some patients who respond inadequately to 
maximum available drug therapy, the addition of 
TIMOPTIC may result in satisfactory management 
of intraocular pressure, thus possibly postponing 
the need for surgery 












. 27.3 (Untreated) 


TIMOPTIC is contraindicated in patients who are 

hypersensitive to any component of this product. 

Occasionally, mild ocular irritation has been reported 
Sufficient clinical data have not been obtained 

to show safety or efficacy in narrow-angle or 

angle-closure glaucoma. TIMOPTIC is not 


treatment Period (Months) [7] Normal Range recommended for use in children at this time 


Based on controlled multiclinic studies, evaluating over 1000 patients 
In a long-term maintenance study, the mean IOP was reduced from 
an untreated level of 27.3 mm Hg to 18.9 mm Hg after three months MSD For a brief summary of 
of treatment. The mean IOP remained below this level at all PES Prescribing Information, 
subsequent intervals up to 28 months M please See following page. Copynght c. 1979 by Merck & 
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Timoolic 


(TIMOLOL MALEATE | MSD) 
OPHTHALMIC SOLUTION 


a beta-adrenergic 
blocking agent 
in ophthalmic solution 





a significant advance in the treatment of: 

e chronic open-angle glaucoma 

e ocular hypertension 

e aphakic glaucoma 

e some patients with secondary glaucoma 


e some patients who respond inadequately to 
multiple antiglaucoma drug therapy 


How to start patients on TIMOPTIC: 
Usual starting dosage: one drop 0.25% TIMOPTIC in 
each eye twice a day. 


How to transfer from current therapy to TIMOPTIC: 


1. On the first day: continue with the agent(s) already 
being used and add one drop 0.2596 TIMOPTIC in 
each eye b.i.d. 


2. On the second day: discontinue the previcusly 
used agent(s) and continue with TIMOPTIC in each 
eye b.i.d. 


If clinical response is not adequate: 

Dosage may be increased (from the 0.25% solution) 
by changing to one drop 0.596 TIMOPTIC 

twice a day in each eye. If the intraocular pressure is 
maintained at satisfactory levels, the dosage 
schedules may be changed to one drop once a day 
in each eye. Dosages above one drop of 0.596 
TIMOPTIC twice a day generally have not been 
shown to produce further reduction of IOP. 

Because of diurnal variations in intraocular 
pressure, satisfactory response to the once-a-day 
dose is best determined by measuring the 
intraocular pressure at different times during the day. 

In patients with a history of severe cardiac 
disease, pulse rates should be checked. 





CONTRAINDICATIONS: TIMOPTIC is 
contraindicated in patients who are hypersensitive to 
any component of this product. 

PRECAUTIONS: Should be used with caution in 
patients with known contraindications to systemic use 
of beta-adrenergic receptor blocking agents. These 
inciude bronchial asthma; sinus bradycardia and 
greater than first-degree block; cardiogenic shock; 
right ventricular failure secondary to pulmonary 
hypertension; congestive heart failure; concomitant 
use with adrenergic-augmenting psychotropic drugs. 
In patients with a history of seveie cardiac disease, 
pulse rates should be checked. Patients who are 
already receiving a beta-adrenergic blocking agent 
orally and who are given TIMOPTIC should be 
observed for a potential additive effect either on the 
intraocular pressure or on the known systemic effects 
of beta blockade. 

Sufficient clinical data have not been obtained to 
show safety or efficacy in narrow-angle or 
angle-closure glaucoma. 

Pregnancy: TIMOPTIC has not been studied in 
human pregnancy. The use of TIMOPTIC in pregnant 
women requires that the anticipated benefit be 
weighed against possible hazards. 
Use in Children: Since clinical studies in children have 
not been done, TIMOPTIC is not recommended for 
use in children at this time. 
ADVERSE REACTIONS: Occasionally, signs and 
symptoms of mild ocular irritation have been 
reported. Slight reduction of the resting heart rate 
(mean reduction 2.9 beats/minute, standard 
deviation 10.2) has been observed in some patients. 
Local hypersensitivity reactions have occurred rarely. 
Nate: TIMOPTIC has been used in patients with 
glaucoma wearing conventional (PMMA) hard 
contact lenses, and has generally been well tolerated. 
TIMOPTIC has not been studied in patients wearing 
lenses made with materials other than PMMA. 
HOW SUPPLIED: 

TIMOPTIC Ophthalmic Solution, 0.25% 

TIMOPTIC Ophthaimic Solution, 0.5% 
Both are available in 5-ml plastic OCUMETER" 
Ophthalmic Dispenser with a controlled drop tip. 
J8TMOS (DC7046004) 


M ie D For more detailed information, 
— | COnisult your MSD Representative or 


DATEN see full Prescribing Information. 
HA E Merck Sharp & Dohme, Division of 
H Merck & Co., INC., West Point, Pa. 19486. 


OHERENT 


SYSTEM 900 ARGON LASER PHOTOCOAGULATOR 


MONI 

WIDELY USED 
PHOTOCOAGULATOR 
INTHE WORLD 


More ophthalmologists a- 
round the world have cho- 
sen Coherent's argon laser 
photocoagulator than any 
other. Thats because ten 
years of clinical experi- 
ence and research have 
shown Coherent whats 
important in a photoco- 
agulator. 

Most of your colleagues 
agree: ophthalmic sur- 
geons say the System 900’s 
unique and exclusive fea- 
tures add a new dimension 
to ocular surgery. 

They say the safety, dur- 
ability, and reliability built 
into each instrument make 
the System 900 their pho- 
tocoagulator of choice. 

But whatever the reason 
for choosing a photoco- 
agulator, one fact remains: 
Coherent System 900 ar- 
gon laser photocoagulator 
outsells all other photo- 
coagulators 3 to 1. 

Look to Coherent when 
you look for a photocoag- 
ulator—its become the 
best seller because more 
ophthalmologists think it's 
the best. 

For further information, 
write Coherent, Medical 
Division, 3210 Porter Drive, 
Palo Alto, California 94304, 
or call toll-free: 800/227- 
1914. In California, Hawaii, 
and Alaska, call collect: 
415/493-2111. 


© COHERENT 


Applying advanced 
technology to medicine 








THE BEST MATCH 
FOR YOUR PATIENT'S. 5070 
CORNEA . 559. 











-75% ~ * 





"Hydrocurve 
is a registered 
trademark 
of Soft Lenses, Inc. 

tSoflens is 

© 1979 American Optical Corporation a registered 

trademark of 
Bausch & Lomb, Inc 
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Jfoftcorificona 
OPTIMAL WATER CONTENT 
FOR A SOFT CONTACT LENS 


Superior corneal compatibility SOFTCON lenses simulate the 

normal water environment of the cornea. Thus SOFTCON lenses 
encourage normal tear turnover, and are the only soft contact 

lenses for which no adaptation period is required. 


Enhanced permeobility for better corneal nutrition The rel- 
atively high water content of SOFTCON lenses gives them 
enhanced permeability characteristics. In a comparative test 
of lenses with similar parameters, SOFTCON lenses were found 
to offer more than twice the water and oxygen permeability 
of Soflens* lenses 


A good fit for your practice 

t) Available in a full range of powers: —8.00 to —0.25D, plano, 
+ 0.25 to + 18.00D. 

O Only six lens geometries needed to fit virtually all your patients 
— 80% of patients can be fitted with three geometries alone? 


O Easy to adjust fit or power—fit and power are independent. 





May we tell you more? For your copy of SOFTCON 

Highlights, the name of your SOFTCON Distributor, 

or any additional information — just call our toll- 

free number: 800 225-7750 (in Massachusetts, — , ^6. 


617 765-9714). SOFT CONTACT LENS DIV Please see next page for full prescribing information 
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Joficon 


(vifilcon A) 
CONTACT A) 


THE BEST MATCH FOR 
YOUR PATIENT’S CORNEA 


SOFTCON’ (vifilcon A) Contact Lens 

Vision Correction Use 

DESCRIPTION The SOFTCON (vifilcon A) Contact 
Lens is a hemispherical flexible transparent 

shell which covers the cornea and part of 

the sclera. The lens is composed of vifilcon A, 

a soft hydrophilic plastic co-polymer 

of 2-hydroxyethyl methacrylate and povidone, 
USP The chemical name is: Poly (2-hydroxyethyl 
methacrylate-co-ethylene dimethacrylate- 
co-methacrylic acid-g-povidone). When fully 
hydrated, the lens contains about 5596 water 

by weight 

INDICATIONS The SOFTCON Contact Lens is 
indicated for the correction of visual acuity in 
persons with non-diseased eyes and in aphakia. 
It is indicated for persons who have spherical 
ametropias, refractive astigmatism usually 1.50 
diopters or less and, or comeoal astigmatism of 2.00 
diopters or less. 

CONTRAINDICATIONS Presence of any active 
infection or inflammation of the eye, insufficient 
tears, corneal hypoesthesia or any systemic 
disease which may affect the eye adversely or be 
exaggerated by wearing contac! lenses 
WARNINGS Medications and Eye Drops— The 
SOFTCON Contact Lens must be stored only in 
FLEXSOL* soaking solution. NEVER USE CONVEN- 
TIONAL HARD CONTACT LENS PRODUCTS WITH THE 
SOFTCON CONTACT LENS. No ophthalmic 
solutions or medications may be used by 
SOFTCON Contact! Lens wearers immediately prior 
to or during wear of the lens. No solutions other 
than PREFLEX*, FLEXSOL, and NORMOL* used for 
cleaning and chemical disinfection may be used. 
Aphakic Patients— Patients who have undergone 
surgery for cataract removal should not be fitted 
with SOFTCON Contact Lenses during the 
immediate post-operative period: until. in the 
opinion of the surgeon, the eye has healed 
completely. 

Abrasions and infections— if a lens becomes 
less comfortable to the wearer than when it 

was first placed on the comea, the lens 

should be removed immediately, and the 
wearers eye and the lens examined for the 
possible presence of a foreign body. If any 

eye abrasion, ulceration, irritation or infection 

is present, or any abnormal eye condition is 
Observed concurrently with lens wear, the lens 
should be removed immediately and a 

clinician must be consulted. 

Lens Care— WEARERS MUST ADHERE TO THE 
RECOMMENDED DAILY CLEANING, CARE AND 
DISINFECTION REGIMEN AS DESCRIBED IN THE 
SOFTCON WEARER'S BOOKLET. FAILURE TO ADHERE TO 
THE RECOMMENDED PROCEDURES MAY RESULT IN 
THE DEVELOPMENT OF SERIOUS EYE INFECTION. 
Wearing Restriction— The lens should be removed 
before sleeping or swimming. and should not be 
worn in the presence of irritating fumes or vapors. 
Visual Blurring— If unusual visual blurring occurs, 
the lenses must be removed until the condition 
subsides. If blurring persists see your eye care 
practitioner 





PRECAUTIONS Storage— The SOFTCON Contact 
Lenses must be stored only in FLEXSOL soaking 
solution. If left exposed to air, the lenses will 
dehydrate, becoming hard and easily damaged 
If a lens dehydrates, it should be carefully 
handled and soaked again in FLEXSOL until it 
returns to its normal soft, supple state. 
Cleaning and Disinfection—THE SOFTCON 
(vifilcon A) CONTACT LENS MUST BE BOTH CLEANED 
AND DISINFECTED DAILY. ONE PROCEDURE DOES 
NOT REPLACE THE OTHER. 
Cleaning— Daily cleaning is necessary to remove 
mucus and other deposits which may have 
accumulated on the lens surface from normal 
ocular secretions, airbome debris, or handling 
The lenses must be cleaned before being 
disinfected, as deposits on the lens tend to 
harden and become more difficult to remove after 
the lenses are disinfected 
Disinfection— Lenses must be disinfected daily 
according to the chemical disinfection regimen 
For chemical disinfection, all three solutions, 
PREFLEX, FLEXSOL. and NORMOL, must be used 
and must be changed daily. In the event that 
the chemical disinfection materials are not 
available, the lenses should not be wom. 
Hygiene— Hands must be washed, rinsed 
thoroughly and dried with a lint-free towel before 
handling the lenses. COSMETICS, lotions, soaps. 
oils and hand creams must no! come in contact 
with the lenses since eye irritation may result. 
If aerosol sprays are used while the lenses are 
being worn, the eyes must be kept tightly closed 
until the sprays have settled. 
Fluorescein— Use of fluorescein while the patient 
is wearing the lenses may cause the lenses to 
become discolored. Whenever fluorescein is used, 
irrigate the eyes with preserved normal saline 
solution, and wait at least one hour before 
replacing the lenses. Too early replacement may 
allow the lenses to absorb residual fluorescein 
imeversibly. 
ADVERSE REACTIONS Serious comeail damage may 
result from wearing lenses which have been 
soaked in conventional (hard) contact lens 
solutions. 

Eye irritation may occur within a short time 
after applying a hypertonic lens. Removal of the 
lens will relieve the irritation. Very rarely, a lens 
may adhere to an eye as aresult of a patient 
sleeping with the lens on or while wearing a 
hypctonic lens. If a lens adheres for any reason, 
apply a few drops of ADAPETTES* directly to the 
eye and wait until the lens moves freely before 
removing it 

Clinical studies indicate that comeal 
edema as manifested by symptoms such as 
rainbows or halos around lights. or visual 
blurring may occur if lenses are worm for too 
long a time. Removal of the lenses and a rest 
period of at least one hour generally relieves 
these symptoms. If symptoms do not subside 
promptly, or if excess tearing, unusual 
secretions, or photophobia develop. 
professional consultation should be obtained 


DOSAGE AND ADMINISTRATION Fitting— Usual 
methods of fitting conventional (hard) contact 
lenses do not apply to the SOFTCON Contact 
Lens. 

For a detailed description of the fitting 
technique. refer to the SOFTCON Fitting Bookle 
Wearing Schedule— The wearing schedule st 
be determined by the eye care practitioner 
Studies have not been performed to support 
the safety of this lens for longer than the 
recommended wearing time 

Patients should wear their lenses for 8-16 hou 
on the day the lenses are dispensed. If patient 
cannot tolerate 16 hours of lens wear daily. the 
eyes should be examined and the lens fit 
re-evaluated. 

Lens Care and Handling— Care must be take 
the inal visit to assure that the patient is 
supplied with a SOFTCON Care Kit and fully 
understands all proper care and handling 
procedures for the lenses. As with any contact 
lens patient, regular re-examination visits are 
necessary to assure ocular health and patient 
compliance with instructions 

How Supplied— Each lens is shipped sterile in: 
sealed glass vial containing buffered normal 
saline solution. The vial label is marked with the 
base curve, dioptric power. diometer and the 
manufacturing identification number of the ler 
Patient Care Kit—The SOFTCON (vifilcon A) Cc 
Kit is a package required for cleaning. 
disinfection and storage of the lenses. It consis 
of the following 

BB Camying & Storage Lens Case 

ill PREFLEX* Sterile Cleaning Solution 

Bi FLEXSOL' Sterile Disinfection and 

Storage Solution 

il NORMOL' Sterile Rinsing Solution 

iB ADAPETTES* Sterile Lubricating Solution 

iB SOFTCON Wearer's Booklet 
Caution: Federal law prohibits dispensing 
without prescription. 


PREFLEX*, FLEXSOL", NORMOL’, 


and ADAPETTES*, Trademarks 
of Burton, Parsons & Co., Inc. 


References: 1. Graymore CN: Biochemistry of the Eye 
Academic Press. London. p 7. 2 Momson DR, 
Edeihauser HF: Permeability of hydrophilic contact 
lenses. Invest Ophthalmol 4(1):58-63. January 1972 

3. Data on file, Soff Contact Lens Div, American 
Optical Corp.. Southbridge. MA 01550. 


(9 
American Optical Corp 
SOFT CONTACT LENS DIV 


Southondge, MA 01550 


THE NEW KOWA RCW 


fundus camera 











Q NEW choice of fields: 45°, 30°, 21? by using 1 
and 2.0x lenses 
@ NEW pivot capability is standard 
@ NEW optional tilt capability provides smoothes! 
motion available 
@ NEW location device can be used in vertical | 
horizontal position 
@ NEW optional 6” x 7" Mamiya film back 
@ Unsurpassed optical system 
@ Standard 1 frame/second motorized film ba: 
with data recorder (regular 35mm back and 
small power pack available where fluorescein 
not required) 
@ Polaroid back (optional) 
@ Built-in Spectrotech interference fluorescein 
filters 
@ Available with NEW counterbalance or 
motorized tables 
3 frame per second high speed RCW now availabl 
A NEW infrared system is also available. Call o: 
write for details. 


NEW pivot capability with tilt option. 


456 Parkway, Lawrence Park Industrial District, Broomall, PA 19008 
C C eC f Philadelphia * New York * Boston · Los Angeles * Chicago * Houston * Atlanta · Cleveland 
Call toll free: 800-523-5620 (in PA call 215-353-4350) * All products serviced in Broomall, PA 


„With the future in sight 
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PLAN NOW TO ATTEND THE 
29th ANNUAL SYMPOSIUM ON GLAUCOMA 


NEW ORLEANS ACADEMY OF OPHTHALMOLOGY 


MARCH 22 THROUGH 26, 1980 — NEW ORLEANS, LOUISIANA 


WHAT A WAY — TO GET AWAY! 
CREOLE CUISINE, JAZZ, UNIQUE SPANISH ARCHITECTURE 
IT'S ALWAYS MARDI GRAS! 


27 HOURS OF SYMPOSIUM 


PO-BOY LUNCHES, PRESIDENTS RECEPTION, GALA DINNER DANCE, PLANNED LADIES TOURS 


$250.00 Registration Fee Includes all the above functions 


For Information Write: 
Ms. Paula M. Di Leo, Executive Secretary, 
517 Audubon Building, 931 Canal Street, New Orleans, LA 70112 








MARCH 1980 
S M F W T F S 
GUEST SPEAKERS 1 
J. E. CAIRNS, M.D. — Cambridge, England 









STE N M. DEANCE, M.D. — Vancouver, BC, Canada 
2 H. DUNBAR EOSKINSPM.D. — Sánrancisco 
VING H*LEO , M.D. —“fvine, CA 
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It's the Ori inal! 





Originals have value in the healing 
arts as well as in the fine arts. 

The Haag-Streit Siit Lamp 900 is a 
prime example. 




























A product of decades of skill, the Slit 
Lamp 900 is made by the world’s 
ophthalmological instrument leader. 
I: is in worldwide use. Some 10000 are 
at work in the U.S. alone. The 900 has 
features sometimes imitated but 
never duplicated; a “joystick” control 
for one-hand operation, a non- 
dazzling fixation target and others. 

It comes with a full line of associated 
equipment including photographic 
and depth-measuring devices. 

The Slit Lamp 900 is a masterpiece of 
criginal instrumentation as are all 
Haag-Streit products. 

If you are ready to make the lifetime 
investment that owning a true original 
represents, contact your Haag-Streit 
dealer.They will be glad to send you 
full information on the Slit Lamp 900 
and our many other fine products. 


Haag-Streit Service, Inc. 
Subsidiary of Haag-Streit AG., Berne, Switzerland 
P.O. Box 127, 6 Industrial Park 

Waldwick, New Jersey 07463 


(201) 445-1110 
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SUPRAMID EXTRA’ 


The Tissue-Friendly, Cable-type, synthetic suture from S. Jackson, Inc. 


—proven in all types of surgery for 30 years 


* THE inert polyamide e Extremely strong 
* Non-absorbable e Ties easily...with fewer knots 
* Long-lasting in tissue e Stays tied 


SUPRAMID EXTRA” sutures in sterile packages 
e Sizes 10-0 to 0 with swaged-on e Spatulated, reverse cutting, taper 
needles (sizes 3 and 8 also available) point, von Noorden, Knapp, 
Yasargil and Guibor design 


frontalis fixation needles by 
SHARPOINT®. 


The same inert SUPRAMID® material is now available as: 

SURGICAL FOIL ............. smooth surface or ''Guibor-design" 
orange-peel surface for orbital floor 
blow-out fracture repair and other 
oculo-plastic surgery. 


EYE MUSCLE SLEEVES ...... for preventing eye muscle adhesions, as 
developed by Edward A. Dunlap, M.D. 

QUARTER-GLOBE CAPS ..... for adhesion prevention according to Philip 
Knapp, M.D. 

NES on E RR RE RA GER for rhinoplasty and mentoplasty augmentation 


For information and catalog write or call 


S. JACKSON, INC. (Dept. J) 
4815 Rugby Ave., 


Washington, D.C. 20014 
Phone: 301-657-8920 
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OCULAR DRUG THERAPY 
UPDATE 1979 


Presented by the University of California, Irvine 
Department of Ophthalmology 


November 2 and 3, 1979 
The Sheraton-Newport Hotel, Newport Beach, California 


A current review of drug therapy in the management of 
ocular problems, Ocular Drug Therapy—Update 1979 is 
approved for 9 hours of C.M.E. credit in Category I of the 
AMA Physician’s Recognition Award. 

The guest faculty is composed of an outstanding group of 
international ophthalmology leaders representing the United 
States, Germany, England, China and Japan. Moderator for 
the session is Dr. Irving H. Leopold, Chairman, Department 
of Ophthalmology, University of California, Irvine. 

Registration fee is $50.00. The number of registrants is 
limited to 350. For information or registration, write to 
OCULAR DRUG THERAPY—UPDATE 1979, University 
of California, Irvine, Department of Ophthalmology, 19722 
Jamboree Blvd., Irvine, California 92715. 


AIlERGIN 
Co 


This program is supported in part by a grant from ©) 1979 Allergan Pharmaceuticals, Inc. 
Allergan Pharmaceuticals, Inc., Irvine, California 92713 
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Take Precise 
Measurements 
in Microsurgery 





The Terry Keratometer 
. the first Quantitative Surgical Keratometer 
With modular modifications to your Zeiss OPMI 6 or OPMI 6S, 
you, the surgeon, will now have the control 


necessary to eliminate astigmatism 
through precise wound closure at the time of surgery. 


An innovative approach to the elimination 
of corneal astigmatism. 
For more details and course information, write: 


e nng EI p Ef corporation 


P.O. BOX 3680/FULLERTON/CALIFORNIA 92634 e (714) 628-3318 
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The 
Ophthalmic 


Diathermy 
TR 3000 


Result of 
20 Years of 
Experience 






















OPHTHALMIC DIATHERMY TR3000 
13.56 MHz 


High Frequency 13.56 MHz power 
minimizing scleral damage 


Timer for scleral marking and for better 
control of application 


Burns of uniform intensity 


Battery or line operated 
Pending U.L. apg 


- 


MEDICAL INSTRUMENT 
RESEARCH ASSOCIATES, INC. 


87 Rumford Avenue, Waltham, Massachusetts 02154 
Telephone (617) 894-2200 * Telex 94-0533 








opcon’s Incredible New 
IMI-T5 Lensmeter 


e've simplified lens neutralization so your assistant can do it... 
and you can afford it. 





con' s new LM-T 5 transforms the B Full vertical tilt (to 9O degrees) makes 
e-consuming job of neutralization contact lens work easy. 
an easy-to-learn (and teach) 3-step E Large, quick-action lens table accom 
cess. Now you can entrust your modates all standard type frames or 
tralization vvork to an assistant and lenses, up to 90mm diameter. 
assured of virtually error-free results E Large and bright, easy to read cross- 
sry time. The LM-T5:s patented ex- hair target. 
nal double scale is easy to read for B Filter flips in and out with externa! 
Ck and simultaneous findings of both lever. 
»ere and cylinder power. No more la Prism Compenseator lets you neutralize 
otraction or complicated arithmetic to prismatic lenses up to 15 diopters wit! 
"form. All scales are direct reading. out the addition of a trial lens. 

















yreover, the LM-T5 RNe | | 
ers this opera- i As with most Topcon instruments, the 


g simplicity um LM-T5 is ready for immediate delivery 


th Topcon's E y a " ` | > 3 Contact your Topcon dealer for more 
: jj 


ditionally high 
indards of perfor- 
nce, construction, 
] engineering pre- 
ion. And an ama- 
gly low price tag 
it belies its 

»erior quality! a 
ver outstanding (&. 1 


tures include: 


information or write to us for 
added details. 






nted Double Scale Takes the 
Ametic Out of Lens Neutralization! 


TOFEL 


A New World of Precision Optics 


Topcon Instrument Corp. of America, 9 Keystone Place, Paramus, New Jersey 07652 
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KELMAN ANTERIOR 
CHAMBER LENS" 
IOL COURSE 


LENGTH OF COURSE: 
1 Day Workshop — (Given monthly) 


CURRICULUM: 


Anterior vs. Posterior l.O.L.'s 

Contraindications to Anterior !.O.L. 

Advantages of Kelman l.O.L. 

Size and Stability of l.O.L.'s 

Techniques of Insertion into Small 
Incision 

Determination of Anterior Chamber 
Depth 

Maintenance of Anterior Chamber 
During Insertion 

Use of K.I.O.L. in Intracapsular, 
Extracapsular, Cryo or Ultra- 
sound Extraction & as Secon- 
dary Procedure 


Determining Lens Size 
Post-Operative Results 


*lens available to Precision-Ccsmet 
and Heyer-Schulte Investigators 


COST: $125.00 


Video Cassette on 
technique available. 


LIMITED ENROLLMENT 


FOR DATES AND FURTHER DETAILS 
WRITE OR CALL: 


David J. Kelman 

Research Foundation 

150 East 58th Street 

New York, New York 10022 
(212) 838-2870 


NAME 


ADDRESS 


CITY 


STATE 
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THE KELMAN COURSE 
IN 
PHACO - EMULSIFICATION 


and The New Kelman Anterior 
Chamber IOL 


Under the direct supervision of 


CHARLES D. KELMAN, M. D. 


GUEST FACULTY includes 


Jordan Burke, M.D. 

E. Reed Gaskin, M.D. 

Lee Hirsch, M.D. 

Leeds Katzen, M.D. 

Richard Keates, M.D. 

Harold Sawelson, M.D. 

Oram R. Kline, M.D. 

Manus C. Kraff, M.D. 

Malcolm S. Roth, M.D. 

Lyle Moses, M.D. 

Jess C. Lester, M.D. 

Howard L. Lieberman, M.D. 

William U. McReynolds, M.D. 

Donald L. Praeger, M.D. 

Ned L. Snider, M.D. 

Joseph Spina, Jr., M.D. 

Charles W. Tillett, M.D. 

Joseph Dello Russo, M.D. 

K. Buol Heslin, M.D. 
Courses given monthly 





For further information, 
please write or phone: 
The David J. Kelman 
Research Foundation, Inc. 
150 East 58 Street 
New York, New York 10022 


or call (212) 752-8031 


An A.M.A. 40-hour accredited course 
for continuing medical education 







Special fee for residents 
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INCREASES ACCURACY 
and SAVES TIME 
DECAUSE IT FEATURES: 


SLOAN LETTERS 


in a 126?6 progression from .8' to 5' (minutes), 


1.2 to .2, 20/16 to 20/100, 6/5 to 6/30. 


CARD INSERTS 
to fit any eye lane from 3m (10 ft) to 6m (20 ft). 


CONSTANT ILLUMINATION 
25 to 30 ft Lamberts. Unlike projectors, does not 
change as the square of the distance. 


"DARK ROOM’ not required. 


20 LINES of 4 letters each are controlled by a 
remote switch. 


13 VOLT auto bulbs have almost indefinite life. 


The attractive metal cabinet comes ready for wall 
mounting, complete with muscle light, rotary 
switch in a control box and 3 insert cards — SLOAN 
LETTERS, ILLITERATE "E" and HOTV SET. .$390.00 
Specify length of eye lane, and whether a mirror 
is to be used. 


OPTIONAL EQUIPMENT: 


Worth 4 Dot or DuoChrome............ $35.00 
115V Remote Control Outlet............$35.00 
Floor Stand for Control Box.............$36.00 


HOSV RODZ 
OCZR DSVN 
CHSO KDVR 
DVRH NZCO 


ZHKS RNDC 
VRNH CSKo 


ZSvoD NORC 


#910 REFRACTING INSTA-LINE 





The 4m (13 ft) Refracting Instaline 
can be used with the Professional 
Illuminator on a stand at Im (3 ft) 
with the 4-2-1m chart described in 
the Editorial of the Archives of 
Ophthalmology about a year ago 
It is the only available method to 
accurately screen and refract low 
Vision patients. 


SEE US AT AAO BOOTH #853 IN SAN FRANCISCO 


Available from the 


GOOD-LITE COMPANY 


7426 MADISON ST., FOREST PARK, IL 60130 or your Dealer 
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MID WINTER NATIONAL MEETING . .."77.. 
SAHARA HOTEL, LAS VEGAS, NEVADA EEEE 
JANUARY 10-13, 1980 Fii 


(ending 12:30 Sunday) 


CONTACT LENS ASSOCIATION OF OPHTHALMOLOGISTS, INC. 


CONRAD BERENS LECTURER THEODORE E. OBRIG MEMORIAL LECTURER 
Oliver H. Dabezies, Jr., M.D., =.A.C.S. Mr. Frank B. Sanning 
“Aphakic Vision” “A Statistical Analysis of Aphakic Fitting” 


DISTINGUISHED VISITING LECTURER 
Mr. Michaei Roper-Hill, F.R.C.S. 
“Chance and Design: The Importance of Detail” 








PRACTICE MANAGEMENT SEMINAR Scientific Program begins at 
(9:00 - 12:00 noon THURSDAY) 2:00 p.m. Thursday 
SYMPOSIA 
Corneal Warpage Tears and Contact Lenses 
Orthokeratology Approved Extended Wear 
Myopia Lenses for Aphakia 
How To Solve Flexible Intraocular Lenses 


Lens Case Problems 


CONTACT LENS COURSES - Section 1 


Utilization & Training of a Contact Lens Technician .............ee Robert J. Crossen, M.D. 
Tharaenedde (66 of SOR DONSCULOIBB Lu aorad iE RÀ RR Yd RRR RR d dn macho à Edward L. Shaw, M.D. 
opt FeETCSTRETCTQ a E a E aa E A Frank B. Hoefle, Jr., M.D. 
Review OF Hand and Sot Lons TOCHIMOGY nszsr a a RR Ra dad Joseph W. Sope! 
Bifocal & Multifocal Contact Lenses for the Presbyope and Aphake................... Frank J. Weinstock, M.D. 
Abraham Schlossman, M.D. 

Extended Contest Lens WOE ...i2sssssase niei soe RR RR E PR a Anthony B. Nesburn, M.D 
Starting trom Seraeh--Centact Lans PII... escas ad aO EPOR RR RAWRRR RV RR Ead Paul R. Honan, M.D. 
Herschell H. Boyd, M.D 

Modifestión oF Hard Cond Lenses B iuzsesessscsa nha Marvin A. Garland, M.D. 
Sun Tolle LOBUN x VE CA ag RAE VETTER TÉ Barry A. Maltzman, M.D 
Fitting Contact Lenses by Piggy Back Technique ......... eee mmm Joseph A. Baldone, M.D 


CONTACT LENS COURSES - Section II 


The Extended Wear of Soft Contact Lenses. oirro nease hh ar Perry S. Binder, M.D 
Management of Corneal & Contact Lens Problems ................ see esee Robert A. D'Amico, M.D 
How to Select the Best Soft Lens for Your Patient 1... osse ron mmn Ellis Gruber, M.D 
Management of the Contact Lens Problem Case ............ 6c cece eee e eee eee eens G. Peter Halberg, M.D 
Astigmatism Correction with Hard & Soft Contact Lenses. .... .. . . . . . . . . . . .. ... .. eee eee Paul R. Honan, M.D. 

Herschell H. Boyd, M.D 
Soacisized Techniques of Leris FMNG iios eror rrr Ether haces iie edem at ees Joseph W. Sope 
Modicon or Ned Comag Leonel Tl i: 132. cens ases ob Re Rb RR dat e doi a Marvin A. Garland, M.D 
Fitting of Oxygen Permeable Contact Lenses ............... eee Jay |. Lippman, M.D 
Contact Lans Fitting in Infants and CISIOIBÉL -eissioes erar hn) ice ac eicere Harold P. Koller, M.D 
introduction to Peftecive Karatoplaslu 5o cene e hen a ewm ee RRE ex XXd 4x EE Miles Friedlander, M.D. 


Herbert E. Kaufman, M.D 
PRACTICAL WORKSHOPS e FREE PAPERS 
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PRACTICE MANAGEMENT SEMINAR 
Thursday, January 10, 1980 9:00 a.m. - 12:00 Noon 
Herschell H. Boyd, M.D., Chairman 


Symposium on Ophthalmologists' Use of Computers 
Phillip C. Hessburg, M.D., Moderator 
Participants: Manus C. Kraff, M.D. and Richard H. Keates, M.D. 


Symposium on Useful Ideas for the Office and Personal Finances 
Herschell H. Boyd, M.D. Moderator 


andling of Postoperative Intraocular Patients · · .. . . . . . . . . . . . . . . . . . . .. . . . ....... Thomas R. Mazzocco, M.D., 

Richard P. Kratz, M.D. 

ees Lans Predice, SGI E EPREREAKSA44 dX i Joseph A. Baldone, M.D. 

SN MB ET E E EE AG ESAE I e LE T J. Elliott Blaydes, Jr., M.D. 
BENE M TON NOR AXCEERECCHNYAARERIVVSE R. Hugh Minor, M.D. 
BEENDEN E S reb ERERGE E EX dex XRENO PERSE Dean M. Rockey, M.D. 

BEND UT DU ees c siia 2 iji bYRERA2IXR M roa euius uis nas Herschell H. Boyd, M.D. 


Questions from Audience 


OPHTHALMIC TECHNICIAN PROGRAM 
Saturday, January 12, 1980 3 Hours 


Update in Soft Contact Lenses - Advance Course 
Director: Harold A. Stein, M.D. Program Coordinator: Penny Cook 
Instructors: Bernard J. Slatt, M.D., Ellis Gruber, M.D., Maija Kaufman, Doris Gaston 


Instructional Objectives: 

This course is designed for the Ophthalmic Medical Assistant or contact lens technician who has had intermediate or 
advanced experience in contact lenses. It is designed to review existing material available in the soft contact lens field, 
and bring new material and information concerning topical items of interest in the contact lens field. 


Topics: Terminology . . . Physiology of the Cornea . . . Clinical Selection and Evaluation of Patients . . . Routines of 
dispensing contact lenses . . . Care and Handling of Soft Lenses . . . Assessing the Fit . . . Evaluating Lens Parame- 
ters ... Soft Lens Problems and their solutions . . . Toric Soft Lenses . . . Colored Soft Lenses . . . Extended Wear 
Lenses... Therapeutic Soft Lenses .. . Questions and Answers 


e There is no additional fee for the Practice Management Seminar preceding the scientific session. The registration 
fee for the Scientific Session is the total for all sessions. 


e This Continuing Medical Education offering meets the criteria for 19 hours credit, Category ! of the American 
Medical Association. 


e A special room rate of $36.00 per day (for single or double occupancy) has been arranged with the Sahara Hotel. For 
room reservations only, write to the Sahara Hotel, Las Vegas, Nevada 891 14. 


è Unprecedented Reduction in Registration Fees (for CLAO Members). In times of rising costs everywhere, CLAO 
reduces the registration fee for members! Registration refund policy: Full refund if cancellation is received by Dec. 15, 
1979. A $25.00 service charge per person for cancellations from Dec. 16, 1979 to Jan. 9, 1980. No refunds for 
cancellations received after Jan. 10. 


PRE-REGISTRATION—CLAO MID-WINTER MEETING 
January 10-13, 1980 Sahara Hotel Las Vegas, Nevada 


REGISTRATION FEES 
(Payable in U.S. Dollars) 
O Physician Member of CLAO ($100.00) 
Address |. | — —— É O Physician Non-Member ($250.00) 
O Resident Physicians in Ophthalmology 
($150.00) 
(] Technician employed by Ophthal- 


( ) Please send information on membership in CLAO — mologist. (Member of CLAO). Must be 
identified by letter by the employing 


| 
| 
| Make check payable to: CLAO—Midwinter Meeting ophthalmologist ($75.00) 
| 
| 


Name ! 











City — — .— .State Zip 








nd forward to: R. Li Farri D. O Technician employed by Ophthalmologist 
end forward to 1 Linsy prt D | (Non-Member of CLAO). Must be iden- 
reasurer, tified by letter by the employing ophthal- 

2620 Jena Street mologist ($175.00) 


New Orleans, Louisiana 70115 ALL OTHERS ($275.00) 
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ontrol of IOP 


„Without interruption 













The 0.03% solution 


P. PHOSPHOLINE IODIDE at its lowest effective concentra- 
ton — 0.03% — may offer uninterrupted 24-hour control of 
IOP in 
OG chronic simple glaucoma 
D glaucoma secondary to cataract surgery ("aphakic 
glaucoma ) 
o glaucoma following iridectomy 
One or at most two daily instillations of 
PHOSPHOLINE IODIDE 0.03% effectively minimize 
intraocular pressure peaks —whether they occur 
during the day or during the critical early morning 
". hours, and this 0.03% strength probably has no greater 
NS. potential for side effects than pilocarpine 
* Moreover, — higher potencies are necessary, starting 
— beri i Mee )376 concentration permits smooth transition 


S igth es , 0 125%, or O = 76. — 


(echothiophate iodide 


for ophthalmic solution) 
round-the-clock protection from pressure peaks 





See Nex! page lor prescribing information 


: Phospholine Iodide 


(echothiophate iodide) 


in the management of 
: a chronic simple glaucoma 


o glaucoma secondary to cataract surgery 


(“aphakic glaucoma") 
o glaucoma following iridectomy 





BRIEF SUMMARY 

(For full prescribing information, see package circular ) 
PHOSPHOLINE IODIDE* 

(ECHOTHIOPHATE IODIDE FOR OPHTHALMIC SOLUTION) 


PHOSPHOLINE IODIDE is a long-acting cholinesterase inhibitor 
for topical use 
Indications: Glaucoma — Chronic open-angle glaucoma. Sub- 
acute or chronic angle-closure glaucoma after mdectomy or 
where surgery is refused or contraindicated Certain non-uveitic 
secondary types of glaucoma. especially glaucar a following 
cataract surgery 

Accommodative esotropia — Concomitant esciropias with a 
significant accommodative component 
Contraindications: ! Active uveal inflammation 

2 Most cases of angle-closure glaucoma, due t the possibil- 
ity of increasing angle block 

3. Hypersensitivity to the active or inactive ingredients 
Warnings: 1. Use in Pregnancy: Safe use of antieholinesterase 
medications during pregnancy has not been established, nor 
has the absence of adverse effects on the fetus or en the respira- 
tion of the neonate 

2 Succinylcholine should be administered only with great 
caution. if at all, prior to or during general anesthesia to patients 
receiving anticholinesterase medication because cf possible 
respiratory or cardiovascular collapse 

3. Caution should be observed in treating glaucoma with 
PHOSPHOLINE IODIDE in patients who are at the same time 
undergoing treatment with systemic anticholinesierase medica- 
tions for myasthenia gravis, because of possible adverse 
additive effects 
Precautions: 1. Gonioscopy is recommended prior to initiation 
of therapy 

2 Where there is a quiescent uveitis or a history cf this condi- 
tion. anticholinesterase therapy should be avoided:or used 
cautiously because of the intense and persistent rr osis and 
ciliary muscle contraction that may occur 

3 While systemic effects are infrequent, proper use of the drug 
requires digital compression of the nasolacrimal ducts for a 
minute or two following instillation to minimize dramage into the 
nasal chamber with its extensive absorption area Tne hands 
should be washed immediately following instillation 

4 Temporary discontinuance of medication is necessary if 
salivation, urinary incontinence, diarrhea, profuse sweating. 
muscle weakness. respiratory difficulties, or cardiac irregularities 
occur 

5. Patients receiving PHOSPHOLINE IODIDE whc are exposed 
to carbamate or organophosphate type insecticices and pesti- 
cides (professional gardeners, farmers. workers in plants manu- 
facturing or formulating such products, etc.) showld be warned 
of the additive systemic effects possible from abserption of the 
pesticide through the respiratory tract or skin. Dummg periods of 
exposure to such pesticides, the wearing of respiratory masks. 
and frequent washing and clothing changes may be advisable 





6 Anticholinesterase drugs should be used with extreme cau- 
tion. if at all. in patients with marked vagotonia, bronchial 
asthma. spastic gastrointestinal disturbances. peptic ulcer. pro- 
nounced bradycardia and hypotension, recent myocardial 
infarction, epilepsy, parkinsonism, and other disorders that may 
respond adversely to vagotonic effects 

7. Anticholinesterase drugs should be employed prior to 
ophthalmic surgery only as a considered risk because of the 
possible occurrence of hyphema 

8 PHOSPHOLINE IODIDE (echothiophate iodide) should be 
used with great caution. if at all. where there is a prior history of 
retinal detachment 
Adverse Reactions: ! Although the relationship. if any. of retinal 
detachment to the administration of PHOSPHOLINE IODIDE 
has not been established. retinal detachment has been reported 
in a few cases during the use of PHOSPHOLINE IODIDE in 
adult patients without a previous history of this disorder 

2. Stinging. burning. lacrimation. lid muscle twitching. con- 
junctival and ciliary redness. browache. induced myopia with 
visual blurring may occur 

3. Activation of latent iritis or uveitis may occur 

4. iris cysts may form. and if treatment is continued. may 
enlarge and obscure vision. This occurrence is more frequent in 
children. The cysts usually shrink upon discontinuance of the 
medication, reduction in strength of the drops or frequency of 
instillation. Rarely. they may rupture or break free into the 
aqueous. Regular examinations are advisable when the drug is 
being prescribed for the treatment of accommodative esotropia 

5. Prolonged use may cause conjunctival thickening. obstruc- 
tion of nasolacrimal canals 

6. Lens opacities occurring in patients under treatment for 
glaucoma with PHOSPHOLINE IODIDE have been reported 
and similar changes have been produced experimentally in 
normal monkeys. Routine examinations should accompany clin- 
ical use of the drug 

7. Paradoxical increase in intraocular pressure may follow anti- 
cholinesterase instillation. This may be alleviated by prescribing 
a sympathomimetic mydriatic such as phenylephrine 
Overdosage: Antidotes are atropine. 2 mg parenterally: 
PROTOPAM'" CHLORIDE (pralidoxime chloride). 25 mg per kg 
intravenously. artificial respiration should be given if necessary 
How Supplied: Four potencies are available. 1.5 mg package for 
dispensing 0.03% solution; 3.0 mg package for 0.06% solution 
6.25 mg package for 0.125% solution: 12.5 mg package for 
0 25% solution. Also contains potassium acetate (sodium 
hydroxide or acetic acid may have been incorporated to adjust 
pH during manufacturing). chlorobutanol (chloral derivative) 
mannitol, boric acid and exsiccated sodium phosphate 


The Ophthalmos Division 
AYERST LABORATORIES 
New York, N Y. 10017 
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IVER 9,500 PROFESSIONALS 
ARE ALREADY USIN 
BA USCH & LOMB 14.5MM LENS ES 


tr Bodo our B4 and U4 lenses such a success? Turn the page c jd d out. 


a. TH xl 











lere’s why so many professionals are prescribing 
iausch & Lomb 14.5mm lenses. 


ASTER FITTING: Fit nearly every patient with only six lens series using the First Fit System. It's 


ist, easy and effective. 


ETTER COVERAGE: Larger diameter provides greater corneal coverage and improved 


cuity for more patients. 


REATER COMFORT. .07mm center thickness Ultra-Thin series 


ermit better oxygen transmission. 


ASIER LENS REPLACEMENT: Unique spincasft process 


ives dependable results, lens after lens. 


If you haven't tried the 14.5mm lenses yet, call your Bausch 
Lomb representative today and find out how the 14.5mm 


inses can help your practice. 


USCH & LOMB and SOFLENS are trademarks of Bausch & Lomb Incorporated. 


BAUSCHSLOMB 
SOFLENS" 


(polymacon) 
Contact Lenses 


RIEF SUMMARY (FOR FULL PRESCRIBING INFORMATION SEE PACKAGE CIRCULAR). 


ISION CORRECTION USE 


DICATIONS: SOFLENS* (polymacon) Contact Lenses are indicated for vision correction use in persons 

th non-diseased eyes and in aphakia. CONTRAINDICATIONS: SOFLENS” (polymacon) Contact Lenses are 

ntraindicated in the presence of any active untreated infection or abnormality of the anterior segment of 

» eye with the exception of ametropia and aphakia. WARNINGS: Abrasions and Infections —If a lens 

comes less comfortable than it was when first placed on the wearer's cornea, the lens shoul: be removed 

mediately and the wearer's eye and the lens examined for the possible presence of a foreign body. If any 

» abrasion, ulceration. irritation or infection is present, or any abnormal eye condition is observed 
ncurrent with lens wear, the lens should be removed immediately and a physician consulted. Infectious 
rneal ulcers have been reported, usually associated with failure to follow the recommende: procedures 

care of the lenses. Aphakic Patients —Aphakic patients should not be fitted witl SOFLENS* 

ylymacon) Contact Lenses during the postoperative period until, in the opinion of the surgeon, the eye 
s healed completely Lens Sanitation and Handling — Persons who require only vision correction and 

i0 would not, or could not, adhere to the recommended daily sanitary care of SOFLENS* polymacon) 
intact Lenses or who are unableto place and remove the lenses should not be provided with taem. Failure 
follow handling and sanitation instructions could lead to serious eye infections which might result in 
rneal ulcers, Malfunction and rusting of the metal interior of the BAUSCH & LOMB™ Disinfecting Unit | 
SEPTOR®) as well as discoloration and cracking of the lens case has been reported after vaming periods 
use. If such occurs. appropriate replacement is indicated to avoid interference with the disinfection 
ocedure. Keep the BAUSCH & LOMB™ Disinfecting Unit | (ASEPTOR*) clean and dry @ all times 

edicants and Eye Drops—When the lenses are used by persons requiring only vision carrection no 
ihthalmic solutions or medicants, including conventional (hard) contact lens solutions and eye drops. 
cept BAUSCH à LOMB™ Lens Lubricant should be used by SOFLENS* (polymacon) Contact Lens wearers 
ior to placement, or while the lens is in place on the eye. Also, no solutions, including convent onal (hard) 
intact lens solutions other than daily cleaner, lens lubricant, saline, and the solution made from the 
JFLENS'" Enzymatic Contact Lens Cleaning Tablets are to be used on a SOFLENS* (polymacn) Contact 
ins when the lens is off the eye. Wearing Restrictions — SOFLENS” (polymacon) Contact Lenses when 
sed only for vision correction should be removed before sleeping or swimming and in the »resence of 
yxious and irritating vapors. Insufficient lacrimal secretions or hypoesthesia may be restricting 
ictors to the wearing of soft contact lenses. PRECAUTIONS: Storage — SOFLENS* (.olymacon) 
ontact Lenses must be stored ONLY in saline solution. If left exposed to air, the lenses wiladehydrate, 
ecome brittle. and break readily. If a lens dehydrates, it should be resoaked in saline solu-ion until it 
turns toits soft, pliable state which may take as long as forty minutes. Fresh saline solution must be 
sed DAILY for cleaning. storing. and disinfection of lenses. The carrying case must be emptied and 
filled with fresh saline solution just before disinfecting the lenses. If using BAUSCH & LJMB™ Salt 
iblets to make saline solution, the solution MUST BE PREPARED FRESH DAILY. As this saline is not 
septic, it should not be used te clean a lens that is to be replaced immediately on the eye nor should 
us solution ever be placed in the eye. If the patient wishes to remove a lens, clean it, or wet it and 
»place it on the eye. the solution in the carrying case should be used, as it will have been c sinfected, 
r Preserved Saline Solution may be used. Hygiene —Hands must be washed, rinsed thor ughly and 
ried with a lint-free towel before handling the lenses. Cosmetics, lotions, soaps. and creams must 
ot come in contact with the lenses since eye irritation may result. If hair spray ıs use: while the 
anses are being worn, the eyes must be kept closed until the hair spray has settled Handling — A 
OFLENS* (polymacon) Contact Lens may be damaged by nicking or tearing if care is no’ exercised 
urina nlacamant an nr removal fram the eve reniacino nr removing it fram the carrving case or in the 


cleaning process. Lenses must be placed very carefully in the carrying case to avoid damaging the 
edges of the lenses. Disinfecting — Fresh saline solution must be used DAILY for cleaning, storing and 
disinfection of lenses. If using BAUSCH & LOMB™ Salt Tablets to make saline solution, the solution 
MUST BE PREPARED FRESH DAILY. After removal from the eye, the SOFLENS* (polymacon) Contact 
Lens must be rubbed gently with Daily Cleaner then rinsed with saline solution to remove mucus and 
film from the lens surface. The BAUSCH & LOMB™ Lens Carrying Case (LENSGARD™) must be emptied 
and refilled with fresh saline solution just before disinfecting the lenses. In order to remove protein 
deposits which may form on the lenses, wearers should use the SOFLENS™ Enzymatic Contact Lens 
Cleaning Tablets according to the directions for use which accompanythe tablets. To help remove tear 
residues and mucus as well as other deposits that tend to accumulate on the lens surface, patients 
should use Daily Cleaner according to the directions for use which accompany the product 

Disinfecting with a BAUSCH & LOMB™ Disinfecting Unit | (ASEPTOR*) or Il (ASEPTRON™) is necessary 
to kill microorganisms. If a BAUSCH & LOMB™ Disinfecting Unit | (ASEPTOR*) or Il (ASEPTRON™) is not 
available, the lenses may be disinfected by boiling them in their carrying case in a pan of water for ten 
minutes. When this boiling method of disinfection is used, the lenses can be damaged if the boiling 
water is allowed to completely evaporate. The BAUSCH & LOMB™ Lens Carrying Case (LENSGARD™) 
must always be 4 full of fresh saline solution before disinfecting and must always be tightly closed 
to prevent leakage of the saline from the case and subsequent dehydration ot the lenses 

Fluorescein —Never use fluorescein while tne patient is wearing the lenses because the lenses will 
become discolored. Whenever fluorescein is used, flush the eyes with sterile normal saline solution 
and wait at least one hour before replacing the lenses. Earlier replacement may cause the lenses to 
absorb residua! fluorescein. ADVERSE REACTIONS: Serious corneal damage may result from wearing 
a SOFLENS* (polymacon) Contact Lens which has been soaked in a conventional contact lens 
solution. Eye irritation may occur within a short time after putting on a hypertonic lens. Removal of the 
lens will relieve the irritation. A lens adheres very rarely to an eye as a result of sleeping with the lens 
on, or wearing @ hypotonic lens. If a lens adheres for any reason, apply fresh saline and wait until the 
lens moves freely before removing it. Clinica! studies indicate that corneal edema, as manifested by 
symptoms such as rainbows, halos around lights. or foggy vision. may occur in less than 5% of 
SOFLENS* (polymacon) Contact Lens wearers. If these symptoms occur, the lenses should be removed 
and professional consultation obtained. Excessive tearing. unusual eye secretions and photophobia 
are not normal. If these symptoms occur, the patient should be examined to determine their cause A 
faint blue haze. believed to be located in Descemet's membrane. has been reported in the Spokane, 
Washington area. As yet. the cause is unknown and the phenomenon has not been found elsewhere 
The wearers report no subjective symptoms and there is no detectable effect on their visual acuity 
There have been approximately 29 cases, and in 10 of these patients the blue haze has cleared or iS in 
various stages of regression. Neovascularization of the cornea has been observed in some aphakic 
patients fitted with the SOFLENS * (polymaccn) Contact Lens, which may require discontinuation of 
the lens. Medical consultation should be obtained in such an instance 
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Try and compare this new 
disposable blade designed 
specifically for the ophthalmic 
surgeon. 

Manufactured of stainless 
steel with precision- 
honed edges — 
sharpest 






in the industry — this micro- 
surgery blade is available in 


15°, 22.5°, 30° and 45° angles. 


(Color-coded identification.) 

Ribbed plastic handle 
provides ease in blade orien- 
tation, regardless of direction 
of incision. 

Packaged sterile and 
particle-free in easy-access 
flat tray. 

Full supply available for 
immediate delivery. 

A precision instrument 
manufactured by Diverse 
Technologies Incorporated. 
Distributed by Physicians 
Dispensing Corporation. 


Affiliates of IOLAB Corporation. 








The Blade! 


Three boxes or less 
$50.00 per box. Four or m 
boxes: $47.50 per box. Dis 
count will apply to any cor 
bination of angles but mus 
be in unbroken dispense! 


boxes of ten. 


California. 


FOB San Din 


For more information 
please call Toll Free: 


800 854 1761 


Toll Free in California 
800 472 7770/800 472 781 
Telephone: 714 594 2625 
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DIVERSE 
TECHNOLOGIES 
INCORPORATEP 


AMERICAN JOURNAL OF OPHTHALMOLOGY 


Sania 
Monica 
Hospital 
Medical 


Center 


Intraocular Lens 


Implantation 
Course 


All Lens Styles 
Intracapsular and Extracapsular 


Special Course Addition 


Extracapsular Technique 
First day $200 Attendance optional 


Standard Course covering all lens styles 
Second and third days $600 


Combined Special and Standard Courses 
Three days $750 


October 4-5-6 December 6-7-8 


Check one 


The oldest continuous 
implantation course 
in the United States 


TOPICS 
Observation Live Surgery 


Video Observation 
of All Techniques 


Pre- and Post-Operative Care 
Complications 


IOL Power Calculations 
Practice Session — 
Animal and Cadaver Eyes 


Retinal and Corneal Care with 
Intraocular Lenses 


Manual 


FACULTY 

John J. Darin, M.D. 
Donald E. Dickerson, M.D. 
John E. Gilmore, M.D. 
Kenneth J. Hoffer, M.D. 
Dennis D. Shepard, M.D. 
Richard Elander, M.D. 
Robert Hare, M.D. 

Richard L. Holmes, M.D. 

C. Richard Hulquist, M.D. 
Charles L. Janes, M.D. 
James F. Kleckner, M.D. 
Jeremy E. Levenson, M.D. 
Charles E. Olmstead, Ph.D. 
James J. Salz, M.D. 

Clifford Terry, M.D. 

Murry K. Weber, M.D. 


GUEST LECTURERS 

John J. Alpar, M.D. 

Aziz Y. Anis, M.D. 

Robert Azar, M.D. 

Henry M. Clayman, M.D. 
Robert C. Drews, M.D. 
Miles A. Galin, M.D. 

Henry Hirschman, M.D. 
Malcolm A. McCannel, M.D. 
Stephen A. Obstbaum, M.D. 
C. William Simcoe, M.D. 


Fee: First day: $200 Second and third days: $600 Three days: $750 


1979 Residents: Half Fee Lunch and amenities included 
Cancellatior: $50 non-refundable service charge 


October 4-5-6 

December 6-7-8 
Name. 
Address 
City — 


Approved ‘or 9 units each day continuing medical education 
credit CMA and AMA, Category | 


Phone 


State Zip 


Make check payable to Santa Monica Hospital Medical Center 


and mail to Hanne Harris 


Charlie Ruggles Ophthalmology Department 


Santa Mcnica Hospital Medical Center 
1225 Fifteenth Street, Santa Monica, California 90404 * (213) 451-1511, Ext. 2148 
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Announcing 


INTERNATIONAL CONGRESS 


ON THE RETINA AND VITREOUS 
October 4, 5, 6, 1979 


Sponsored by The Department of Ophthalmology, 
University of lowa College of Medicine 
lowa City, lowa 





A Congress of distinguished research scientists and clinicians 


* To present current knowledge in anatomy, physiology 
and pathology of the retina and the vitreous 


* As it applies to the diagnosis and therapy of 
choroidal, retinal and vitreal disease 





|. Principles of Retinal and Macular Disease 
Young, Green, Gass, Spitznas, Shimizu, Tso, Bird 


ll. Anatomy and Disease of the Vitreo-Retinal Interface 
Machemer, Green, Foos 


lll. Principles of Retinal Vascular Disease 
Henkind, Shimizu, Weingeist 


IV. Function of the Reattached Retina 
Burton, Lobes, Watzke 


V. Outer Segment Renewal of Photoreceptors 
Richard W. Young, Ph.D. 


VI. Functional Organization of the Vertebrae Retina 
John E. Dowling, Ph.D. 


Alan C. Bird W. Richard Green Manfred Spitznas 

Prof. (Ophth) Prof. (Ophth) Prof. (Ophth) 
Moorfields Eye Hosp. John Hopkins Hosp. Universitáts Eye Hosp. 
London, ENGLAND Baltimore, Maryland Essen, GERMANY 
Thomas C. Burton Paul Henkind Mark O. M. Tso 

Assoc. Prof. (Ophth) Prof. (Ophth) Prof. (Ophth) 

Univ. of lowa Albert Einstein College of Med. Univ. of Ill. Med. Center 
lowa City, lowa New York, New York Chicago, Illinois 

John E. Dowling Louis A. Lobes Robert C. Watzke 

Prof. (Biology) Asst. Prof. (Ophth) Prof. (Ophth) 

Harvard Univ. Univ. of Pittsburgh Univ. of lowa 
Cambridge, Massachusetts Pittsburgh, Pennsylvania lowa City, lowa 

Robert Y. Foos Robert Machemer Thomas A. Weingeist 
Prof. Arden: Prof. (Ophth) Asst. Prof. (Ophth) 
Univ. of California Duke Univ. Med. Center Univ. of lowa 

Los Angeles, California Durham, North Carolina lowa City, lowa 

J. Donald M. Gass Koichi Shimizu Richard W. Young 

Prof. (Ophth) Prof. (Ophth) Prof. (Anatomy) 
Bascom Palmer Eye Institute Gunma Univ. School of Med. Univ. of California 
Miami, Florida Maebashi, JAPAN Los Angeles, California 


For more information write: Director of Conferences 
lowa Memorial Union 
The University of lowa 
lowa City, lowa 52242 
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i p ; of the 
Nem York Medical College—Mestchester County Medical Center 










OCULOPLASTIC 
SURGICAL DISSECTION COURSE 


(40 HRS. CME & CAT I) 


VII NERVE 
SURGICAL DISSECTION COURSE 


(25 HRS. CME & CAT I) 
Nov. 18-20, 1979 


















Nov. 14-17, 1979 


OBJECTIVES: 

An in-depth symposium to provide the prac- 
ticing and resident surgeon with a4 Oculo- 
plastic Course featuring LIVE SURGERY 
VIDEO TAPES, FILMS, LECTURES AND 
PARTICIPANT'S CADAVER SURGERY. 


FACULTY: 











OBJECTIVES: 
A unique and practical surgical course, pre- 
sented by multiple disciplines, covering the 
management of FACIAL PALSY and FACIAL 
SPASM, featuring PARTICIPANT'S CADAV- 
ER SURGERY. 












































|. Baras, M. D. P. Guibor, M. D. FACULTY: 

L. Bergmann, M. D. S. Hecht, M. D. L. Bergmann, M. D. M. May, M. D 

B. Cosman, M. D. L. Herman, PhD. J. Conley, M. D. A. Messina. M. D 

N. Cousins, Esq. A. Messina, M. D. M. Dunn, M. D. S. Parisier, M. D. 

M. Dunn, M. D. F. WEBS, M. D. F. Gillen, M. D. J. Smith, M. D. 

D. —— — — PP M. D. P. Guibor, M. D. D. Wolfley, M. D. 
, M. D. a S. 

M Gub. C Mond d D. Zorub, M. D. 

SUBJECTS: SUBJECTS: 


Cosmetic Blepharoplasty, Blepharcptosis, 
Trauma Surgery, Lid Reconstruction, Lac- 
rimal Surgery, Orbital Reconstruction, En- 
tropion, Ectropion, Orbital Fractures and Or- 
bital Tumors. 


Facial Nerve Testing, Dynamic-Static 
Techniques, Lid Spring, Silicone Encircling, 
Facial Reconstruction, Direct Nerve Repair 
and Grafting, 12-7 Hook-up Animation, 
Neuromuscular Pedicle Transfer and Nerve 
Avulsion. 


OCULOPLASTIC REGISTRATION FORM VII NERVE REGISTRATION FORM 
Registration $600 Registration $500 






















Name 







Name 





Address 







Address 









City — State. Zip City — i. — 
















Telephone Telephone (——— ž ž ) 


Specialty: Ophth—ENT—Plastic —Derm 







- Specialty: Ophth—ENT—Plastic — 
(circle one) Neurosurgery 
(circle one) 










Make check payable: N.Y. Medical Coliege 


Make check payable: N.Y. Medical College 
OCULOPLASTICCOURSE 
Nov. 14-17, 1979 


VII NERVE COURSE 
Nov. 18-20, 1979 









Clip and mail with registration fee: Ms. Paula Tamkin, Registrar 
c/o Dr. P. Guibor, 630 Park Avenue 
New York, N. Y. 10021 (212) 734-1010 






: SING 
IN GLASSES 


IS STILL 
GLASS. 


——dáÁÓ—: — 
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Don't let anyone try to kid you. The best thing in 
glasses is still glass. Strong, tough glass that will 
survive everyday handling and provide unequalled 
uniform, stable, true-to-prescription vision. 


You can't take chances with substitute materials. 
Give your patients glass, the high-quality 
ophthalmic material that doesn't waver when 
the going gets tough. 


HEAL GLASSES ARE MADE 
FROM REAL GLASS 


SCHOTT OPTICAL GLASS INC. 
DURYEA, PENNSYLVANIA 18642 
(717) 457-7485 TWX 510-671-4535 
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Mentor made it happen. 


We've built a bridge between the U.S. and 
the source of the world's finest instruments 
for ophthalmology: Grieshaber of Switzer- 
land. For the first time you can easily get 
not only their traditionally superior sharps, 
but new and unique instruments you 
probably haven't heard about. 

The contact lens corneal cutter, for 
example: It is a totally new way to solve old 
problems. Now you can have simultaneous 
visual and manual control of depth and 
roundness of cut, in both patient and donor 
eyes—something that has been lacking 
with trephines. 

And the microsurgical oscillating knife 
You can cut with your eyes and without 
pressure. The resulting improvement in 
precise control is dramatic. 

We'll be glad to demonstrate. All 
Grieshaber instruments are now available ii 
the U.S. from Mentor, many of them fron 
stock for immediate delivery. Call the 
Mentor Division of Codman, Randolph, 
Mass. 02368: 800-225-0460. 


© 1979 Codman & Shurtleff, Inc 
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MICROSURGICAL 


Sep. 28 -29,1979 MO 
FEATURING 
THE USE OF THE 


COMPUTERIZED SYSTEM 


THE 


BANKO/TOLENTINO 


INTRAOCULAR SURGICAL SYSTEM—THE MOST 
UP-TO-DATE MICROSURGICAL INSTRUMENTATION AVAILABLE 


FoR SINGLE ano TWO—HANDED tecuniaues 


DIDACTIC LECTURES ON: 


e AUTOMATED OPEN SKY & CLOSED VITRECTOMY 


DB— 


Cr 


A\ 5 
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D / PAN Surgical Design Corp. 24-01 JACKSON AVENUE, L.I.C., NEW YORK, N.Y. 11° 
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When chronic glaucoma becomes 
refractory to acetazolamide and 
miotics, consider NEPTAZANE 
before resorting to surgery. A 
significant number of patients no 
longer responding to acetazola- 
mide have been controlled by 
methazolamide? There are 
differences, too, when it comes to 
side effects, since many potients 
intolerant to acetazolamide may 
be maintained on methazola- 
mide. 5o whether the problem is 
inadequate l.O.P control or drug 
intolerance, NEPTAZANE is worth 
a trial before surgery. 


Defore prescribing. pleose consulr complere 
product informarion. a summary of which 
follows: 


Indications: For adjunctive rreormenr of 
chronic simple (open angle) glaucoma 
secondary glaucoma, and preoperatively 

in acure angle closure glaucoma where 
delay of surgery is desired in order to lower 
intraocular pressure 

Contraindications: Severe or absolute glau- 
como and chronic noncongesrive angle 
closure glaucoma. Of doubrful use in glau- 
corna due ro severe peripheral anterior 
synechioe or hemorrhogic glaucoma 
Adrenocorrical, hepatic. or renal insufficiency 
electrolyte imbalance store. e.g.. hyper- 
chloremic acidosis; sodium ond porassium 
depletion stares 

Warnings: Although rerarogenic effects 
demonstrated in rars or high doses have nor 
been evidenced in humans Merhazolamide 
should not be used in women of child- 


surgery 


bearing porenrial or in pregnancy. especially 
in the first trimester, unless the expected 
benefits outweigh porennol adverse effect: 
Precautions: Use with caution in patients witt 
cirrhosis or heparic insufficiency ro foresral 
hepatic coma; those on steroid therapy 

with pulmonary obstruction or emphyseme 
ro avoid acidosis. €lecrrolyre balance sho. 
be maintained. Although nor reported thus 
far with this drug. reactions common to sulfe 
amide derivatives, such as fever. leukopenic 
hemolytic anemia, bone marrow depressior 
or renal calculi. may occur 

Adverse Reactions (relatively mild ond 
disappear on withdrawal or dosage 
adjustment): anorexia, nausea. vominng 
malaise. fatigue or drowsiness, headache 
vertigo. mental confusion, depression 
poresrhesias. Urinary citrate excretion and 
acid ourpur is decreased during use of thi 
drug, bur urinary calculi have nor beer 
reported 


NEPTAZANE 


METHAZOLAMI 


eq LEDERLE LABORATORIES, A Division of American Cyanamid Company, Pearl River. New York 10965 


'Hovener WH 


Ocular Pharmacology Third Ed The C V Mosby Zo 


Tablets 
50 mg. 


Sr Louis 1974 Pg 478 414-8 





Description. Vira-A (vidarabine, adenine arabinoside, or Ara-A) is 
an antiviral drug for topical ophthalmic administration. The chemi- 
cal name is 9-8-D-arabinofuranosyladenine. Each gram of the 
ophthalmic ointment contains 30 mg of vidarabine monohydrate 
equivalent to 28.11 mg of vidarabine in a sterile, inert, petrolatum 


se. 
Clinical Pharmacology. Vira-A is a purine nucleosiae obtained 
from fermentation cultures of Streptomyces aatibioticus. 
Vira-A possesses in vitro and in vivo antiviral activity against 
Herpes simplex types 1 and 2, Varicella-Zoster, and Vaccinia 
viruses. Except for Rhabdovirus and Oncornavirus, Vira-A does 
not display in vitro antiviral activity against other RNA or DNA 
viruses, including Adenovirus. 

The antiviral mechanism of action has not been established. 
Vira-A appears to interfere with the early steps of viral DNA syn- 
thesis. Vira-A is rapidly deaminated to arabinosylhypoxanthine 
(Ara-Hx), the principal metabolite. Ara-Hx also possesses in vitro 
antiviral activity but this activity is less than that cf Vira-A. 
Because of the low solubility of Vira-A, trace amounts of both 
Vira-A and Ara-Hx can be detected in the aqueous humor only if 
there is an epithelial defect in the cornea. If the cornea is normal, 
Wed trace amounts of Ara-Hx can be recovered from the aqueous 

umor. 

Systemic absorption of Vira-A should not be expected to 
occur following ocular administration and swallowing lacrimal 
secretions. In laboratory animals, Vira-A is rapidly deaminated in 
the gastrointestinal tract to Ara-Hx. 

In contrast to topical idoxuridine, Vira-A demonstrated less 

—— toxicity in the regenerating corneal epithelium of the 
rabbit. 
Indications and Usage. Vira-A Ophthalmic Ointment, 3%, s indi- 
cated for the treatment of acute keratoconjunctivitis and recur- 
rent epithelial keratitis due to Herpes simplex virus types 1 and 2. 
Vira-A is also effective in superficial keratitis caused by Herpes 
simplex virus which has not responded to topical idoxuridine or 
when toxic or hypersensitivity reactions to idoxuridine have oc- 
curred. The effectiveness of Vira-A Ophthalmic Ointment, 3%, 
against stromal keratitis and uveitis due to Herpes simplex virus 
has not been established. 

The clinical diagnosis of keratitis caused by Herpes simplex 
virus is usually established by the presence of typical dendritic or 
geographic lesions on slit-lamp examination. In controllec and 
uncontrolled clinical trials, an average of seven and nine davs of 
continuous Vira-A Ophthalmic Ointment, 3%, therapy was re- 
quired to achieve corneal re-epithelialization. In the controlled 
trials, 70 of 81 subjects (86%) re-epithelialized at the end of three 
weeks of therapy. In the uncontrolled trials, 101 of 142 subjects 
(71%) re-epithelialized at the end of three weeks. Seventy-five 
percent of the subjects in these uncontrolled trials had either not 
healed previously or had developed hypersensitivity to topical! 
idoxuridine therapy. 

The following topical antibiotics: gentamicin, erythromycin, 
chloramphenicol; or topical steroids: prednisolone or dex- 
amethasone, have been administered concurrently with Vire-A 
Ophthalmic Ointment, 3%, without an increase in adverse reac- 
tions. 

Normally, corticosteroids alone are contraindicated in Herpes 
simplex virus infections of the eye. If Vira-A Ophthalmic Ointment, 
3%, is administered concurrently with topical corticostercid 
therapy, corticosteroid-induced ocular side effects must be coa- 
sidered. These include corticosteroid-induced glaucoma or cat- 
aract formation and progression of a bacterial or viral infection. 

Vira-A is not effective against RNA virus or adenoviral oculer 


infections. Vira-A is also not effective against bacterial, fungal, ar 


chlamydial infections of the cornea or nonviral trophic ulcers. 
Contraindication. Vira-A Ophthalmic Ointment, 3%, is contraindi- 
cated in patients who develop hypersensitivity reactions to it. 
Warnings. Use in Pregnancy: Vira-A (vidarabine) parenterally is 
teratogenic in rats and rabbits. Ten percent Vira-A ointment ap- 














plied to 10% of the body surface during organogenesis induc 
fetal abnormalities in rabbits. When 10% Vira-A ointment was ap 
plied to 2 to 3% of the body surface of rabbits, no fetal abnor 


mended ophthalmic dose in humans. The possibility of embryoni 
or fetal damage in pregnant women receiving Vira-A (vidarabin 
ophthalmic ointment), 3%, is remote. The topical ophthalmic dos 
is small, and the drug relatively insoluble. Its ocular penetration i 
very low. However, a safe dose for a human embryo or fetus ha 
not been established. Consequently, Vira-A should be-used onl 
when clearly indicated. 

It is not known whether Vira-A is excreted in human milk. As 
general rule, because many drugs are excreted in human mil 
nursing should not be undertaken while a patient is under treat 
ment. However, excretion of vidarabine in breast milk is unlikel 
because Vira-A is rapidly deaminated in the gastrointestinal tract 

Mutagenic Potential: Results of in vitro experiments indicat 
that vidarabine can be incorporated into mammalian DNA and can 
induce mutation in mammalian cells (mouse L5178Y cell line). 


may be capable of producing mutagenic effects in male germ 
cells. 

It has also been reported that vidarabine causes chromosome 
breaks and gaps when added to human leukocytes in vitro. While 
the significance of these effects in terms of mutagenicity is not 
fully understood, there is a well-known correlation between the 
ability of various agents to produce such effects and their ability 
to produce heritable genetic damage. 

Potential: Chronic parenteral (IM) studies of 
vidarabine have been conducted in mice and rats. 

In the mouse study, there was a statistically significant in- 
crease in liver tumor incidence among the vidarabine-treated 
females. In the same study, some vidarabine-treated male mice 
developed kidney neoplasia. No renal tumors were found in the 
vehicle-treated control mice or the vidarabine-treated female 
mice. 

in the rat study, intestinal, testicular, and thyroid neoplasia oc- 
curred with greater frequency among the vidarabine-treated 
animals than in the vehicle-treated controls. The increases in 
thyroid adenoma incidence in the high-dose (50 mg/kg) males 
and the low-dose (30 mg/kg) females were statistically signifi- 
cant. 

Hepatic megalocytosis, associated with vidarabine treatment, 
has been found in short- and long-term rodent (rat and mouse) 
studies. It is not clear whether or not this represents a pre- 
neoplastic change. 

The recommended frequency and duration of administration 
should not be exceeded (see Dosage and Administration). 

ions. The diagnosis of keratoconjunctivitis due to Herpes 
simplex virus should be established clinically prior to prescribing 
Vira-A Ophthalmic Ointment, 3%. 

Patients should be forewarned that Vira-A Ophthalmic Oint- 
ment, 3%, like any ophthalmic ointment, may produce a temporary 
visual haze. 

Although viral resistance to Vira-A has not been observed, this 
possibility may exist. 

Adverse tions. Lacrimation, foreign-body sensation, con- 
junctival injection, burning, irritation, superficial punctate 
keratitis, pain, photophobia, punctal occlusion, and sensitivity 
have been reported with Vira-A Ophthalmic Ointment, 3%. The 
following have also been reported but appear disease-related: 
uveitis, stromal edema, secondary glaucoma, trophic defects, cor- 
neal vascularization, and hyphema. 

Overdosage. Acute massive overdosage by oral ingestion of the 
ophthalmic ointment has not occurred. However, the rapid 
deamination to arabinosylhypoxanthine should preclude any 
difficulty. The oral LD50 for vidarabine is greater than 5,020 mg/ 
kg in mice and rats. No untoward effects should result from inges- 
tion of the entire contents of a tube. 

Overdosage by ocular instillation is unlikely because any ex- 
cess should be quickly expelled from the conjunctival sac. Too 
frequent administration should be avoided. 

and Administration. Administer approximately one half 
inch of Vira-A Ophthalmic Ointment, 3%, into the lower con- 
junctival sac five times daily at three-hour intervals. 

If there are no signs of improvement after 7 days, or complete 
re-epithelialization has not occurred by 21 days, other forms of 
therapy should be considered. Some severe cases may require 
longer treatment. 

After re-epithelialization has occurred, treatment for an addi- 
tional seven days at a reduced dosage (such as twice daily) is 
recommended in order to prevent recurrence. 

How Supplied. N 0071-3677-07 (Stock 18-1677-139) 

Vira-A Ophthalmic Ointment, 3%, is supplied sterile in 
ophthalmic ointment tubes of 3.5 g. The base is a 60:40 mixture 
of solid and liquic petrolatum. UK 

PARKE-DAVIS 
Division of Warner- Le am ent Company 


PD-JA-2320-1-P (5-78) Morris Plains, NJ 07 å 


A LOGICAL FIRST CHOICE FOR 
HERPES SIMPLEX 
VIRUS KERATITIS | 


VIRA-A 


idarabine ophthalmic ointment), 3% 


t only as effective but is also effective 
IDU in treating in patients resistant or 
rpes simplex virus hypersensitive to or 
atitis... __ intolerant of IDU* 
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cal Evidence No. of Description 





Subjects 
A 81 Previously 
trolled Trials untreated 
A 142 7576 had been 
»ntrolled Trials resistant or (71%) 
hypersensitive lE il 
to IDU i a 
E: In the controlled and uncontrolled trials, 70 and 101 subjects, 
actively, re-epithelialized at the end of three weeks on Vira-A. Vira-A is preservative-free. 


in file, Medical Department. Parke-Davis 


e see prescribing information on preceding page. PARKE-DAVIS 
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^ dveraged"85.075 £4:2%, and dioptric power accuracy ranged from. 
40; to #..18.D=.well within: specification tolerarice. Bdges;are. 
rounded and polished to-the.same exacting smoothness as the ~ 
HOptiésuitace. Only: McGhan. lenses’ have molded. polypropylene. -. 
posterior: loops which -énsure a permanent: consistent angle: to 
Sereyentpifching. and: minimize iris chafing. 


| Meghan: -hnow. a 3M: subsidiáry—has advanced to the forefront of 
s dmtraeculár lens. manüfacturers. Research: projects include the. -` 
development of improved: lens styles and. new-protective lens 
coatings: We: offer a complete selection of intraocular lens designs, 
ME diat dioptric. range from 14 to 25 in 1/2 diopter: increments... 
 detivdted ‘rapidly di méet surgery. schedules. ^. 
Sedit: Yourself what 3M is doing:with our lenses, Caf. one sof the 
Stolle iafie@iquribers. below; today. E E 


5 MeGhaMedicat Corporation. F 

Ss OS WA ‘Drive ^." UC 
Santa Barbara" 'CA.93111 ! 

» ^ Professional Consultation: (800) 2d5- 6913. 
—— (800) 245-6941.. 
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Here’s what some of your 66 Anyone over three can be run on 


colleagues are saying about the Dioptron, and the older 

Dioptron® Il Diagnostic Eye patients can also be run. A lot of 

Computer and some reasons it these older people, and the 

outsells all other automatic young kids, too, have no patience 
' objective refractors in the whatsoever for having a 

world 2 to 1. refraction. 95 


Dr. R.A., New York 





















661 find that those very tough 
cases, the kids who have 
three or four diopters of 
cylinder in an off-axis, are 


661 thought | was a terrific 
refractionist, but | find 
every once in a while 
some of my patients 


being picked up by the could see better with the 
Dioptron. Dioptron takes findings that ! got with 
the burden of refraction the Dioptron. 55 


off me. I’m not con- 

cerned about ' which is 

better, one or two? 99 
Dr. J.R., California 


Dr. C.B., Illinois 


661 think the Dioptron is pro- 
bably closer to the true re- 
fraction than what we 
prescribe. 39 

Dr. D.H., California 
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66 The patients appreciate and are 661 can see more patients with the 


really impressed with the speed Dioptron. Now I’m able to see 250 
and accuracy of the Dioptron. patients a week. | do a lot of 

Time | previously spent refract- surgery, and | don't spend all that 
ing is now spent evaluating and much time in the office . . . Pm 
discussing the results of the ex- there to look at the pathology and 
amination with the staff does the basic refrac- 
the patient.J3 {R tion.33 






Dr. E.B., Texas Dr. P.C., Florida 








#2 
T If you would like further 
^ information about the 
Dioptron* II Diagnostic Eye 
Computer, simply clip this coupon 
and attach it to your letterhead or 


prescription sheet. 


` 


| would like: 
O technical information 
C) a sales representative to cal! 
on me 
[1a transcript of a pane! discussion 
by ophthalmologists 
O an opportunity to try the 
Dioptron 
My needs are: 
Oimmediate 23-6 months 
Mail to: 
Coherent 
Medical Division 
3210 Porter Drive 
Palo Alto, California 94304 
Or call, toll-free: 800/227-1914. In Cali- 
fornia, Hawaii and Alaska, call collect 
415/493-2111. AJO 8/79 
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Innovations 
for Ophthalmalogy 








UNRETOUCHED PHOTOGR/ 


Heyer-Schulte intraocular lenses' are The Kelman Anterior Chamber Lens As in the AC-10 anterior chambe 
precision designed and are lathe-cut is used following intracapsular and lens, the "vault" of the optic isa 
and polished from Perspex CQ. extracapsular cataract extraction. The consistent 0.5mm. and lenses ar 
Deliberate and precise fabrication lens, which has three point fixation, can available in haptic diameters fron 
methods, and the research capabilities be inserted through a small 5mm. 11.5mm to 13.5mm in .5mm step 
of American Hospital Supply incision, making it a better choice for Lenses from 15.0 D to 22.0 D are 
Corporation, have resulted in lenses of secondary implantation. Due to its available in .5 D increments. 
high quality and workmanship that are unique design, the Kelman lens is very Heyer-Schulte is currently 
immediately recognized by the flexible and is lighter than other anterior sponsoring instructional courses 
implanting surgeon. chamber lenses. Tenderness-on-touch implantation of Kelman anterior 

Heyer-Schulte has developed a pro- has been reported to be greatly reduced. chamber lenses. Please ask us fi 
prietary process that results in a// edges complete details. 


being fully radiused and finely polished. 
Heyer-Schulte Medical Optics Center — The innovative Ophthalmology Compi 


Heyer-Schulte 
Medical Optics Center 









Subsidiary of American (>S f | Nix 
Hospital Supply Corporation Model C1 IC-10 Model IF- A Model IF-30 Iris Cli 
1402 East Alton Avenue 2 Loop < A ranairidectomy Cip 4 Loop (Binkhorst 
Irvine, —— 92714 —— 

1-800-235-5735 

1-800-322-6971 (California) ‘Intraocular lenses are investigational devices, *Sauflon lenses are investigational devices anı 


limited by U.S. law to investigational use. not commercially avail 


INTRAOCULAR LENSES e ENDOTHELIAL MICROSCOPES e SAUFLON SOFT CONTACT LENS 


bit Endothelium. Scanning Rabbit Endothelium after static 
ron micrograph (SEM 550x) touch with uncoated PMMA (550x) 










bit Endothelium after dynamic Rabbit Endothelium after dynamic touch with PMMA 
water soluble polymer (550x 


in with uncoated PMMA (550x) coated with a Heyer-Schult 
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»n with the most careful surgical dramatic advances have been made. In 
hniques it is not always possible in vitro testing has shown that intraocular 
icult cases to avoid IOL-cornea touch. lenses with dissolvable, water soluble 
leyer-Schulte has spent over two polymer coatings reduce endothelial 

irs carefully assessing methods to damage during both static and dynamic 
dify surfaces of intraocular lenses touch between endothelium and PMMA. 
educe endothelial damage. This Heyer-Schulte is a concerned 

earch continues to be a maior activity company, dedicated to ophthalmology. 

i commitment at Heyer-Schulte. Various means of modifying surfaces of 
\Ithough surface modified lenses are intraocular lenses will continue to be 

yet available for distribution, investigated — for your patient's benefit. 


'er-Schulte Medical Optics Center -for innovative ophthalmology products 


Heyer-Schulte 

Medical Optics Center 
Subsidiary of American 
Hospital Supply Corporation 
1402 East Alton Avenue 
Irvine, California 92714 
1-800-235-5735 
1-800-322-6971 (California) 











Human corneal 
endothelium (130x) as 
viewed with Heyer-Schulte 
non-contact endothelial 
microscope (slit lamp 
attachment). 
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We care. 


represents our first step into 
the field of ophthalmology. 


It’s been rewarding to see 
the advantages of this 
unique system (control of 
IOP with convenience 
and better vision through 
lack of pilocarpine 
drop-induced side effects) 
improve the life-style of 
so many patients. 


For more information about 
the Ocusert System, contact 
your CIBA Representative 
... specially trained to help 
you. Or write directly to us. 


Look to CIBA. 
We're looking to you. 


Please turn page for brief 
prescribing information. 


Oel ei" 


(pilocarpine) 


Ocular Therapeutic System 





Eye care. 


Ocusert’ 


(pilocarpine) 


Ocular Therapeutic System 


Ocusert® Pilo-20 (pilocarpine) 
Ocular Therapeutic System 

20 wg/hr. for one week and 
Ocusert® Pilo-40 (pilocarpine) 
Ocular Therapeutic System 

40 ug/hr. for one week 


ALZA Product Information 


Indications and usage 

OCUSERT* pilocarpine system is indicated 
for control of elevated intraocular pressure in 
pilocarpine responsive patients. Clinical 
studies have demonstrated OCUSERT ® sys- 


tem efficacy in certain glaucomatous patients. 


The patient should be instructed on the use 
of the OCUSERT * system and should read 
the package insert instructions for use. The 
patient should demonstrate to the ophthal- 
mologist his ability to place, adjust and re- 
move the units. 


Concurrent Therapy: OCUSERT * systems 
have been used concomitantly with various 
ophthalmic medications. The release rate of 
pilocarpine from the OCUSERT ? system is 
not influenced by carbonic anhydrase in- 
hibitors, epinephrine ophthalmic solutions, 
fluorescein, or anesthetic, antibiotic or anti- 
inflammatory steroid ophthalmic solutions. 
Systemic reactions consistent with an in- 
creased rate of absorption from the eye of an 
autonomic drug, such as epinephrine, have 
been observed. The occurrence of mild bul- 
bar conjunctival edema which is frequently 
present with epinephrine ophthalmic solu- 
tions is not influenced by the OCUSERT® 
pilocarpine system. 


Contraindications 

OCUSERT * pilocarpine system is contrain- 
dicated where pupillary constriction is unde- 
sirable, such as for glaucomas associated with 
acute inflammatory disease of the anterior 


You Care. 


CIBA 


segment of the eye, and glaucomas occurring 
or persisting after extracapsular cataract ex- 
traction where posterior synechiae may occur. 


Warnings 
Patients with acute infectious conjunctivitis 
or keratitis should be given special considera- 


tion and evaluation prior to the use of the 
OCUSERT * pilocarpine system. 


Damaged or deformed systems should not be 
placed or retained in the eye. Systems be- 
lieved to be associated with an unexpected 
increase in drug action should be removed 
and replaced with a new system. 


Precautions 

OCUSERT® pilocarpine system safety in 
retinal detachment patients and in patients 
with filtration blebs has not been established. 
Although ophthalmic solutions have been 
used effectively in conjunction with the 
OCUSERT® system, systemic reactions con- 
sistent with an increased rate of absorption 
from the eye of an autonomic drug, such as 
epinephrine, have been observed. In rare in- 
stances, reactions of this type can be severe. 
The conjunctival erythema and edema asso- 
ciated with epinephrine ophthalmic solutions 
are not substantially altered by concomitant 
OCUSERT'* pilocarpine system therapy. 
The use of pilocarpine drops should be con- 
sidered when intense miosis is desired in cer- 
tain ocular conditions. 


Adverse reactions 

Ciliary spasm is encountered with pilocarpine 
usage but is not a contraindication to con- 
tinued therapy unless the induced myopia is 
debilitating to the patient. Irritation from 
pilocarpine has been infrequently encoun- 
tered and may require cessation of therapy 
depending on the judgement of the physi- 
cian. True allergic reactions are uncommon 
but require discontinuation of therapy should 
they occur. 


We care. 





Although withdrawal of the peripheral ins 
from the anterior chamber angle by miosis 
may reduce the tendency for narrow angle 
closure, miotics can occasionally precipitate 
angle closure by increasing the resistance to 
aqueous flow from posterior to anterior 
chamber. Miotic agents may also cause retinal 
detachment; thus, care should be exercised 
with all miotic therapy especially in young 
myopic patients. 


Some patients may notice signs of conjuncti- 
val irritation, including mild erythema with o1 
without a slight increase in mucous secretion 
when they first use OCUSERT® pilocarpine 
systems. These symptoms tend to lessen or 
disappear after the first week of therapy. In 
rare instances a sudden increase in pilocar- 
pine effects has been reported during system 
use. 


How supplied 

OCUSERT * Pilo-20 or Pilo-40 systems are 
available in packages containing eight indi- 
vidual sterile systems. 


Storage and handling 
Store under refrigeration (367-46*F ). 


Caution 
Federal law prohibits dispensing without 
prescription. 


For complete details, including dosage, 
please see full Prescribing Information. 


Manufactured by ALZA Corporation 
Palo Alto, California 94304 
Distributed by 

CIBA Pharmaceutical Company 
Division of CIBA-GEIGY Corporation 
Summit, New Jersey 07901 


C77-51 


613-90054 
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PEN SKY 
our choice 
t tip sizes 


LIMBAL 
Your choice 
of tip sizes 


t's your choice 


VISC-X 


ith the 
ISC -X 


Automatic or Manual 
Suction/Reflux 
Micro-Tips: 1 mm 
Mini-Tips: 1.65 mm 
Lentectomy Tips: 2.3 mm 





'our Choice... 


Oscillating, forward, reverse cutting modes - variable to 1,080 
cuts per minute. 


Independent or concurrent cutting, suction, reflux, illum- 
ination, and bipolar bimanual diathermy 


Exceptionally bright fiber optics. Variable illumination, coaxial 
or separate, hooked or straight, with or without infusion. Bright 
enough for intraocular video display, tapes and films. 


Hand held quartz infusion or quartz floating contact lenses. 
Wide choice of probes, cannulas, infusion ports and plugs. 
1, 2, or 3 port systems for uni or bimanual techniques 


Hooked or straight needles and pics, with or without infusion, 
for all procedures 


Automatic suction/reflux achieves instantaneous pressure 
equilibrium within the eye. Manual suction if desired 


he VISC-X is lightweight and modular - assembles in seconds 


ithout tools. Rechargeable battery operation for patient safety. 


urgery is aided greatly by use of special double lip, self- 
larpening cutting tips which exert no traction on tissue or 
itreous. 


slinitex ..... 


33 Newbury Street/Danvers, MA 01923/USA 
hone 617-774-0415 


1 Port System 
1.65 or 2.3mm 


varian 


nterior or Posterior Segment Surgery 





MINI VISC-X MICRO VISC-X OPEN SKY 
2 Port System 3 Port System Your choice 
1.65 mm 1 mm of tip sizes 






The VISC-X is a revolutionary new concept in systems for anterior 
posterior segment surgery. It permits the surgeon to employ a 
wide variety of techniques through singular or multiple incisions 
Using the modular building block approach, the surgeon can 
create a system customized for present requirements and 
preferences. As needs change, the VISC-X systems may be 
expanded to permit additional techniques and procedures 





Flash Autoclavability 


Flash autoclavability renders the instrument ready for 
emergencies or use several times in the same day, even back to 
back. Each instrument may be steam, gas, or heat sterilized 
individually in its own storage box, or as a system in the special 
see through tray. 


i (.] 1 would like a demonstration with my staff attending 


[ ] Please have representative contact me 


É [ ] Please send more information 


Name — Title 





Address — 





i^] City i State Zip Phone 


Hospital or Clin [1 
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fOr 
LASER 
THERAPY 


THE “WILSON THREE- 
MIRROR FUNDUS LENS” WITH 
3 LARGE MIRRORS 


INCLINED AT 7 3 O 


designed by 
FRED M. WILSON. M.D. 
Chairman 

Department of Ophthalmology 
Indiana University 
School of Medicine 









Each of the three large mirrors 
IS inclined at 73° and arranged 
at 120° intervals. A 2mm. se- 
leral band is incorporated at the 
end point to assist in retaining 
the lens on the eye, which eli- 
minates bubbles while manipu- 
lating or tilting the lens. Only a 
small rotation is required to ob- 
serve the entire fundus, 360°. A 
serrated grip gives firm control 
through the examination proce- 
dure. A wide band anti-reflect- 
ing glass can be bonded to the 
flat anterior surface for argon 
laser procedures. 




















Wilson 3-Mirror Lens $175.00 w/anti-reflecting glass 
$260.00 
CJ SEND WILSON 3-MIRROR LENS & INVOICE 
LJ SEND WILSON LENS W/ANTI-REFLECTING GLASS & INVOICE 
C] SEND MORE INFORMATION 


Manufactured by: 


Qc 
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ADDRESS 
CITY 
STATE 
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MA mendi ze. 


P.0. BOX 598 » REDMOND, WA. 98052 « (206) 885-1263 
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DIAGNOSE ANOMALIES OF 
EXTRINSIC OCULAR MUSCLES 


THE ALLIED 


STRABISMOMETER 


WITH LANCASTER TYPE PROJECTORS 


A New Easy-to-Use Instrument 
* Quick and accurate measurement of subjective angle of squint. 
e EFFECTIVE WITH CHILDREN AS YOUNG AS 3 YEARS OF AGE. 


* Reveals partial paralysis of ocular muscles, high phorias, and 
cyclo deviations. 


Diagnostic 
evaluations 
are made on 

a special 
tangent screen 
calibrated in 
prism diopters 


Complete kit consists of: 2 hand projectors — trans- 

\ former — red and green spectacles and instruction 

= \#> manual — compensated tangent screen with pad of 
recording charts. 

Complete refund guaranteed if not satisfied 7 days 


after receipt. $1 75.00 


Free demonstration without 

obligation in Chicago area. 
ALLIED OPHTHALMIC EQUIPMENT CORP. 
P.O. Box 71 * Morton Grove, Ill. 60053 





DMV Contact Lens 


Remover 


The NO STRETCH Method of 
Contact Lens Removal 


So simple, so far superior to the manual method of 
stretching the eyelids, that every one of your patients 
should use this procedure for removing contact lenses. 
Just the wetting of the cup and a gentle touch to the 
lens does it. Complete with carrying case. 


Available from your contact lens laboratory 


OVERSEAS OUTLET: 


Willi Ott Kontaklinsen 
Stauffacherstrasse 5, 8004 Zurich, Switzerland 


DMV Contact Lens Company 
Box 2829 Zanesville, Ohio 43701 
Phone: (614) 452-4787 





AMERICAN JOURNAL OF OPHTHALMOLOGY 


A COMPREHENSIVE COURSE IN 
INTRAOCULAR LENSES and PHACOEMULSIFICATION 


Outstanding Faculty covers over 7000 cases of all types of lenses 


FACULTY 


Robert M. Sinskey, M.D. 
Course Director 


Robert Azar, M.D. Edwin Hill, M.D. Jerry Pierce, M.D. 
Richard Kratz, M.D. James Little, M.D. Steven Shearing, M.D. 
COURSE LIMITED TO 16 Fee: $850.00 
FOR PERSONALIZED INSTRUCTION Cancellation Fee: $150.00 
26 Hours CMA-AMA Category | Credit Cavitron Approved 
GUEST FACULTY 
Mr. Eric Arnott-Great Britain Francis Hurite, M.D. - U.S.A. 
Ronald Barnet, M.D.-U.S.A. Harold Katzman, M.D. - U.S.A. 
Richard Binkhorst, M.D. - U.S.A. Michail Krasnov, M.D. - USSR 
M. U. Dardenne, M.D. - West Germany James McKinzie, M.D. - U.S.A. 
Slava Fyodorov - USSR Donald Praeger, M.D. - U.S.A. 
Miles Galin, M.D. - U.S.A. Steven Ryan, M.D. - U.S.A. 
William Harris, M.D. - U.S.A. John Sheets, M.D. - U.S.A. 
Richard Holmes, M.D. - U.S.A. William Vallotton, M.D.- U.S.A. 
Richard Hulquist, M.D. - U.S.A. Murry Weber, M.D. - U.S.A. 


COURSE INCLUDES: John Weisel, M.D. - U.S.A. 


10 or more live cases with the Mark 8 Choyce lenses, Binkhorst type lenses and the new Shearing Pos- 
terior Chamber Lens using Intracapsular, Extracapsular and the latest modifications of the 
"PHACOEMULSIFICATION TECHNIQUES", Animal surgery using "PHACOEMULSIFIER'", Patient 
selection, Pre- and Post-operative care, Post-operative examinations, “INTRAOCULAR LENS 
CALCULATION", Complications including removal and changing of lenses. 
Brainstorming with the Faculty 
COURSE DATES 
July 26-28; Sept. 27-29; Oct. 25-27 
Nov. 29-Dec. 1; Dec. 6-8 
Presented by: 
THE FOUNDATION FOR OPHTHALMIC EDUCATION 
Under the auspices of 
THE SOUTHERN CALIFORNIA LIONS EYE INSTITUTE 
at 


SAINT JOHN'S HOSPITAL AND HEALTH CENTER 
SANTA MONICA, CALIFORNIA 


Please Detach and Mail to: FOUNDATION FOR OPHTHALMIC EDUCATION 
2232 Santa Monica Boulevard « Santa Monica, California 90404 


Please send me further information. | am interested in the course for: 
MAY JULY 
NAME 


ADDRESS 
ZIP. 








PHONE 
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OPHTHALMIC CONTINUING 
EDUCATION PROGRAMS 1979-1980 
JULES STEIN EYE INSTITUTE 
and 
THE DEPARTMENT OF OPHTHALMOLOGY 
UCLA SCHOOL OF MEDICINE 


The Ophthalmic continuing Education Programs consist of the Annual Jules Stein Seminar, Update Programs and Surgical Courses that 
provide practical instruction concerning current techniques and related aspects of ophthalmic surgical procedures. Conducted by Guest 
Faculty and by the Faculty of the UCLA School of Medicine, Department of Ophthalmology and the Jules Stein Eye Institute, these programs 
are designed for the practicing ophthalmologist. 

Programs include concise didactic presentations, a syllabus, demonstrations. and discussion periods. In the Surgical Courses, major 
emphasis is pan to supervised practice surgery in the Ophthalmic Surgery Laboratory of the Institute. l 

For each Surgical Course, the Institute provides appropriate major surgical equipment (e.g., phacoemulsification units, vitrectomy 
instruments, and photocoagulators); special items such as intraocular lenses, surgical microscopes, practice eyes, and manikins; and 
customary supplies such as sutures, irrigating fluids, and sponges. Prior to each surgical program, participants will receive recommended 
detailed information regarding the required personal surgical instruments, pre-program reading, and other aspects of the program. 

The programs listed in this brochure are presented in conjunction with UCLA Extension, Department of Continuing Education in Health 
Sciences, and are approved for Category | credit by the CMA and AMA. 


OPHTHALMIC CONTINUING EDUCATION PROGRAMS 
October 6, 1979 An Update of Pediatric Ophthalmology, Chairman: Arthur L. Rosenbaum, M.D., Enrollment Fee: $85.00 (Limited Enrollment) 
Guest Faculty: A. Linn Murpheree, M.D., John Pratt-Johnson, M.D. 
Course Faculty: Leonard Apt, M.D., Sherwin J. Isenberg, M.D. 


December 8, 1979 Blepharoplasty & Other Cosmetic Surgery of the Eyelid . . . . . . . . . . . .. . .. .. Enrollment thru UNEX (213) 825-8154 
Co-Chairmen: Henry |. Baylis, M.D., Harvey A. Zarem. M.D.. 
For Program & Registration Information, contact: UCLA Extension, Dept. of Continuing Education 
10995 Le Conte Avenue, Room 514 Los Angeles, Calif. 90024 
February 8-9, 1980 Cataract Surgery & Intraocular Lenses: 
Planned Extracapsular, Phacoemulsification and Intracapsular Techniques · . .. . . . . . . . . . . . . . . ... Enrollment Fee: 
$450.00 (40 participants) 
Co-Chairmen: Alan L. Shabo, M.D., Bradley R. Straatsma, M.D., Murry K. Weber. M.D. 
Guest Faculty: Richard P. Kratz, M.D., David J. Mcintyre, M.D. 
Course Faculty: Edwin P. Hill, M.D., Kenneth J. Hoffer, M.D., Allan E. Kreiger, M.D., 
Thomas H. Pettit, M.D., Robert M. Simskey, M.D. 


March 1, 1980 Corneal-External Ocular Disease Surgery Course................ . . . . . . . . .. Enrollment Fee: $225.00 (15 participants) 
Chairman: Thomas H. Pettit, M.D., Patricia E. Bath, M.D., C. Richard Elander, M.D., Jeremy E. Levenson, M.D. 
April 24-25, 1980 Eleventh Annual Jules Stein Lecture and Annual Postgraduate Seminat—.. . . . . . . . . . . . . . . . . . . .. Century Plaza Hotel 
Co-Chairmen: Allan E. Kreiger, M.D., Alan L. Shabo, M.D., Bradley R. Straatsma, M.D. 
May 10, 1980 Photocoagulation Therapy Course ·E ˖0 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. Enrollment Fee: $200.00 (20 participants) 
Chairman: Stanley M. Kopelow, M.D., Barry M. Kerman, M.D., Alan L. Norton, M.D., John R. Privett, M.D. 
June 7, 1980 Glaucoma Surgery Course .... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . e Enrollment Fee: $225.00 (15 participants) 


. Chairman: Robert E. Christensen, M.D., Kenneth J. Hoffer, M.D., 
Timothy V. Scott, M.D., Roger W. Sorenson, M.D., Howard H. Stone, M.D. 
A 10% service charge will be withheld on all cancellations. Cancellations must be received in this office 30 days prior to Program. 
Please indicate Program(s) preferred: 


Date 





Date 


. lam enclosing my check in the amount of$___E 1 1 1 1 1111 — forenrollment in the Program(s) 
ah too above. | understand | will receive confirmation of my enrollment by return mail, or in the event the Program is filled, that my check 
will be returned. 








NAME PHONE 
EO TREE, ^) ERR, 0 ESS 
Please make check payable to JULES STEIN EYE INSTITUTE and mail to: 


JULES STEIN EYE INSTITUTE: Attention: LU HENDRICKS 
800 Westwood Plaza * Los Angeles, California 90024 « (213) 825-4617 
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jroaden your own 
eld of vision... See the 
arco Projection 
"erimeter 


All of the quality that you'd ex- 
ect to find at far greater expense, 

available in Marco's advanced 

ojection Perimeter. 

Marco offers the option of 
ither an automatic mark- 

g device or a manual 

arking system, so that 
our instrument meets 

ur specific diagnostic 
quirements. 

Add to this Marco's 

ilt-in light meter, which ¢ 

sures a sensitive control 

luminosity, and you have 

O excellent reasons why 
bu should see the Marco Pro- 
‘ction Perimeter today. 

Need more? The Marco 

rojection Perimeter eee 

ill accommodate the Ep | 

nest central scotoma 
evices as well as attach- | 

ents for static perimetry. " 

The Marco Projection Perime- =. 
pr is available for immediate delivery. For full 
etails, contact the distributor nearest you. He'll 
e pleased to provide a demonstration at your 
onvenience. 


// MARCO 


Where Seeing Le Believing 


t09 San Marco Boulevard/P. O. Box 10157, Jacksonville, Florida 32207 /904-396-4210 
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Special Feature: 


Symposium on Extended Wear Contact Lenses: 
Adult and Pediatric 


All problems pertaining to fitting and evaluating ex- 


tended wear contact lenses will be covered in depth. 
Complications will also be discussed. 


In addition to the already released extended wear con- 
tact lenses, the ones still under investigation will be cov- 


ered. 





Topics 


Angle Anomalies in and Surgical Treatment of 
Congenital, Infantile and Juvenile Glaucoma 

Aphakic Vision in Children 

Augmentation Operations in Strabismus 

Bio-Differential Interference Microscopic 
Observations of the Anterior Segment 

Causes for Reoperations in Strabismus 

Contact Lenses for Children 

Contact Lenses to Aid Color Blind Children 

Cosmetic Soft Contact Lenses for Chiidren 

Diagnosis and Treatment of Ptosis 

Differential Intraocular Pressure Measurements for 
Diagnosing Non-Commitant Strabismus 

Electrophysiological Testings in Herec:tary 
Vitreoretinal Degenerations 

Essential Techniques in Ultrasound Cataract 
Surgery 

Eulogy for Pleoptics 

Evaluation and Surgical Treatment of Torsional 
Diplopia 

Extended Wearing of Contact Lenses. An 
Overview 

Genes, Chromosomes and the Eye 


Gonioscopy of Infantile Glaucoma 

The Hydrocurve Extended Wear Lens in Aphakia 

Intraocular Lenses in Children 

Juvenile Xanthogranuloma 

Ketamine in Diagnosis and Management of 
Congenital Glaucoma 

Management of Congenital Eyelid Anomalies 

Management of Congenital Glaucoma 

Management of Third Nerve Palsy 

Masked Bilateral Superior Oblique Paresis 

Nystagmus Blockage Syndrome 

Nystagmus with Strabismus: Surgical 
Management 

Penetrating Keratoplasty in Children 

Present and Future of Silicone Contact Lenses 

Retinal Disease in a Pediatric Population in 
Peking 

Retinal Disease in Early Childhood 

Some Clinical Observations and Experiences 
of Glaucomas Seen in Young Patients 

Surgery for Retraction Syndromes 

Uses of Contact Lenses in Strabismus and 
Amblyopia 1 


edical Center of New York 


phthalmology 


nd Strabismus Update 
ctober 4, 5 and 6, 1979 


Faculty 


Anthony R. Caputo, M.D.. Eve Institute of New Jersey, Newark, NJ; Mei Mei Chang, M.D., Hospital for Peasants, Workers 
and Soldiers. Beijing (Peking), China; Dean Clements, Soflens Division, Bausch & Lomb, Inc., Rochester, NY; Robert A. 
D'Amico, M.D.. St Vincent's Hospital and Medical Center of New York, New York, NY; Oliver H. Dabezies, Jr., M.D., Tulane 
University School of Medicine, New Orleans, LA; Howard M. Eggers, M.D., Columbia-Presbyterian Medical Center, New York, 
NY: Peter Y. Evans, M.D.. Georgetown University, Washington, D.C.; Gerald L. Feldman, Ph.D., Soft Lenses, Inc., San 
Diego, CA: Max Forbes, M.D., Columbia-Presbyterian Medical Center, New York, NY; Joseph H. Goldstein, M.D., SUNY 
Downstate Medical Center, Brooklyn, NY; Carmen Guberina, M.D., St. Vincent's Hospital and Medical Center of New York, 
New York, NY: Judith E. Gurland, M.D., SUNY Downstate Medical Center, Brooklyn, NY. G. Peter Halberg, M.D., St. 
Vincent's Hospital and Medical Center of New York, New York, NY. Hikaru Hamano, M.D., Osaka University Medical School, 
Osaka, Japan; Robison D. Harley, M.D., Jefferson Medical College, Philadelphia, PA; Jack Hartstein, M.D., Missouri 
Baptist Hospital, St. Louis, MO; John S. Hermann, M.D.. New York Eye and Ear Infirmary, New York, NY, John N. 
Hetherington, M.D., University of California, San Francisco, CA; David A. files, M.D., Children's Hospital of Pittsburgh, 
Pittsburgh, PA; Tatsuo Hirose, M.D., Harvard Medical School, Boston, MA; Paul R. Honan, M.D., University of Indiana, 
Lebanon, IN: Richard Keates, M. D. Ohio State University, Columbus, OH; Philip Knapp, M.D., Columbia University, New 
York, NY. Harold P. Koller, M.D., Thomas Jefferson University, Philadelphia, PA; Steven G. Kramer, M.D., Ph.D.. 
University of California, San Francisco, CA; Ruth Stoddard Long, M.D., St. Vincent's Hospital and Medical Center of New 
York. New York, NY. Maurice H. Luntz, M.D., Mount Sinai School of Medicine, New York, NY, Donelson R. Manley, M.D., 
Wills Eye Hospital, Philadelphia, PA; Irene H. Maumenee, M.D., Johns Hopkins University, Baltimore, MD; H. J. Merte, 
M.D., Technical University of Munich, Munich, West Germany; Leroy G. Meschel, M.D.. Pacific Medical Center, San 
Francisco, CA: Kenneth I. Michaile, M.D., Wills Eye Hospital, Philadelphia, PA; James E. Miller, M.D.. Washington 
University, St. Louis, MO; John F Morgan, M.D., Hotel Dieu Hospital, Kingston, Ontario, Canada; Richard A. Saunders, 
M.D.. University of South Carolina Medical Center, Charleston, SC; Abraham Schlossman, M.D., Manhattan Eye, Ear and 
Throat Hospital, New York, NY. Byron Smith, M.D., New York Medical College, New York, NY. Jose Temprano, M.D.. 
Barraquer Institute of Barcelona, Barcelona, Spain; Suzanne Véronneau-Troutman, M.D., The New York Hospital, New York. 
NY. Ernst Van Beuningen, M.D., Frankfurt, West Germany 


Eastern Regional Meeting of the 
Contact Lens Association of Ophthalmologists 
This CME offering meets the criteria for 21 hours in Category I for the 
Physician's Recognition Award of the American Medical Association. 


Robert A. D'Amico, M.D. G. Peter Halberg, M.D. 
Director, Department of Ophthalmology Meeting Coordinator 


Registration Form 














Name. — Registration Fee 
Includes Symposium on 
Address did 
Contact Lenses, Luncheons 
Lu — State Zip and a Social Function 








[] Registration Fee—$220.00 
[] Early Resident Registration— $50.00 (If received by August 31, 1979) 


O Resident Registration— $100.00 (If received after August 31, 1979) 
Resident Registrants must be identified in writing by the Chairman of the Department 


Chairman's Name (Print or Type) 





Signature. 








Make check payable to: St. Vincents Hospital, Department of Ophthalmology, 
and forward to: 153 West 11th Street 
New York, New York 10011 
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TOLENTINO'S ISS-610 


IS THE FINEST GRAVITY INFUSION SYSTEM 


FoR ANTERIOR SEGMENT 
ANDVITREO-RETINAL SURGERY 


UNLIKE ANY OTHER SYSTEM... 


* its ADVANCED DIGITAL 
DESIGN gives you, the sur- 
geon, complete command 
of the operation 

* it provides INSTANTANE- 
OUS COMMUNICATION 
between the console and 
the intraocular events. 

e it preserves the physio- 


logical and anatomical in- 


tegrity of the eye with CON- 
STANT IOP during the 
— process 


eit s an ideal INFUSION- 
ASPIRATION system 

e for precise CONTROL OF 
A SINGLE CUT...it main- 
tains constant cutting speed 
at any rate starting from 
zerc...it permits you to stop 
the blades at any position 
...it allows you to reverse the 
motion of the blade 

e it PREVENTS RESIDUAL 
OUTFLOW from the eye af- 
ter the pedal control is re- 


..* IT DOES MUCH, MUCH MORE: 


FOR MINIMAL INTERF ERENCE WITH NORMAL 








leased 

e it provides fresh, sterile 
solution to the tip for RE- 
VERSE FLOW and correc- 
tion of inadvertent evacua- 
tion 

* it calibrates the INFLOW/ 
OUTFLOW rate and the total 
fluid exchange 

* it gives an accurate DIGI- 
TAL DISPLAY of vital para- 
meters of the surgical pro- 
cedure ` 


ue ST NTOPERATIVE 


, RESULTS 
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THE NICOLET CA-1000 IS A COMPLETE SYSTEM FOR 
THE MEASUREMENT OF VISUAL EVOKED POTENTIALS 


The visual evoked potential (VEP) measurement provides a noninvasive means to 
study the visual system. Some applications for VEP measurements include checking 
visual acuity in non-verbal subjects; determining refractive errors, studying amblyopia 
and utilizing the visual system as a tool to detect multiple sclerosis, optic neuritis, mac- 
ular degeneration and color blindness.’ 

The Nicolet CA-1000 visual system includes the NIC-1006 visual stimulator/ pattern 
generator which can generate a 2 x 2 up to 128 x 128 matrix of checks, horizontal bars 
or vertical bars. The display allows the pattern to cover the entire screen, halves, quad- 
rants or the center. The display may be flashed or pattern reversed with a selectable 

| rate per second and may be any two colors selected from black, white, red, green, 
yellow and blue 

In addition to the visual stimulator the complete CA-1000 system includes a high-gain 
amplifier; a four-input signal averaging computer with built-in, selectable filters and arti- 
fact rejection capability; an oscilloscope display with numerical readout of amplitude 
and latency and an X-Y recorder for patient records. Additional stimulus modules con- 
vert the CA-1000 system for auditory and somatosensory evoked potential applications. 
For convenience the complete system, except the NIC-1006, is housed in a mobile cart. 

For more details on the CA-1000 system or to arrange a demonstration please phone 
or write Nicolet 





NICOLET 
= INSTRUMENT 
“innovators in biomedical instrumentation CORPORATION 


5225 Verona Road 
Madison Wisconsin 53711 
Telephone. 608/271-3333 


Reterences 
Sokol. S Visually evoked potentials theory. techniques and clinical applications. Survey of Ophthalmology, 1976. 21 18-44 
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CONTACT LENS ASSOCIATION OF OPHTHALMOLOGISTS, INC. 


ANNUAL SCIENTIFIC MEETING 
Sunday, November 4, 1979 
Civic Center, Room A, San Francisco 


NOVEMBER 


7:00 - 10:00 p.m. 


Please Mark Your Calendar! 





PROGRAM 
Practical Indications for Extended Wear Lenses in Which Patients for Extended Wear and Which 
An Aphakic Population .............. Harold A. Stein, M.D. for Intraocular Lenses? ............... K. S. Morgan, M.D. 
DISCUSSANT 6 Jack Hartstein, M.D. WP LONE? James V. Aquavella, M.D. 
Analysis of Orthokeratology SKE Arnauld F. Scafidi, M.D. 
IN uiid aei Seman caine aha Perry S. Binder, M.D. How Long Do They Last and What is the Cost of Contacts — 
OCU eoo sano eR hd Thomas J. Tredici, M.D. Daily and Extended ............ H. Dwight Cavanagh, M.D. 


"Piggy-Back" - The Fitting of Hard Contact Lenses 
onto Soft Contact Lenses in Certain Diseased 


Shearing Intraocular Lenses: Where Does It Really Go 
and What Does It Really Do To The Eye? R. J. Olson, M.D. 


Conditions of the Eye ......... Joseph A. Baldone, M.D. A Comparison of Posterior Chamber, Pre-Pupillary and 
DIECUBSME coss bns Donald J. Doughman, M.D. Anterior Chamber Intraocular Lenses Richard P Kratz, M.D. 
Round and Oval Cones in Kelman Lens and Other Anterior Chamber 

(oes | «e iaoumsdurR Eas 4 aane xis Henry D. Perry, M.D. LECHE sod damos Reiki o Rub bed Richard H. Keates, M.D. 
SCIES eos ciun deer RUE RA A Claes H. Dohiman, M.D. UGH Syndromes and Sterile Hypopyon— 

The Effect of Extended Wear Soft Contact Lenses WI TO DOT sch ose s dere raid Miles A. Galin, M.D. 

OUI D ori is EXP ERES deis da Perry S. Binder, M.D. Aphakic Correction in 
Extended Wear Lenses: How Do You Take Care of Them — tbe FUO. onuran ionadan Herbert E. Kaufman, M.D. 

What is the Doctor's Role? ..... Anthony B. Nesburn, M.D. 


No Registration Fee e The Profession is Cordially Invited 
HERBERT E. KAUFMAN, M.D., F.A.C.S. OLIVER H. DABEZIES, JR., M.D., F.A.C.S. 
President Executive Vice President 


G. PETER HALBERG, M.D., F.A.C.S. 
Public Relations Chairman 








"Doctor I can't find 
sunglasses dark enough." 


Five different modes light transmis- 
sion from 1%—10%—plano only. Case in- 
cluded. Lower transmissions at increased 
cost reduce IR significantly. Colors — 
light green, medium amber, amber, 
dark grey-green, dark green. 

Priced as low as $4.50 on 
quantity orders. Send for in- 
formation. See coupon below. 


How many times have you heard 
this complaint from your patients 
with... aphakia, uveitis, bullous kera- 
topathy, albinism, inflammatory cor- 
neal disease, incipient cataract, post- 
op intraocular lens implant and all anterior segment surgery. 

Now OLo has the answer! At prices that are realistic! 

OLo offers significant protection to patients whose eyes must be 
shielded from ultraviolet light and wind; patients with pterygium; basal 
cell carcinoma; pinguecula; skin lesions that respond to actinic rays. 

OLo in new full size may be worn alone or over most spectacles. Wrap Oo 
around side shields and anti-glare frosted brow guard make these sun- 
glasses remarkably comfortable. 


OLo Products, Inc. 
Box #613, Manhasset, N.Y. 11030 Tel. (516) 487-8576 


Please send me: a sample pair of Sunglasses. | am enclosing $6.00 (professional price) 
plus $1.00 for postage and handling 





OLo 
Products, Ltd. 















LJ Light Green 10% transmission. O Medium Amber 8% transmission AJO 

C Send me detailed Brochure 

Name = a — Address - 

City. = = Mate — = E Zip.— — 
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NEURO OPHTHALMOLOGY 
SPONSORED BY 
THE POST GRADUATE INSTITUTE 
OF THE 
NEW YORK EYE AND EAR INFIRMARY 


SEPTEMBER 17-18, 1979 


Neuro Anatomy » Papilledema 
Supra-Nuclear and Nuclear Lesions 
Cerebro-Vascular Insufficiency 
Nystagmus » Pupillary Disorders 
Visual Field Defects 


Lecturer: Herman D. Barest, M.D., Assistant Clinical Professor 
of Ophthalmology, Albert Einstein College of Medicine and Di- 
rector of Neuro-ophthalmology, Montefiore Hospital and Medi- 
cal Center. 


This course will present a practical approach to Neuro- 
ophthalmology and qualifies for 16 credits in Category 1 for the 
AMA-CME Physicians Recognition Award. The course will be 
augmented with slides and films of actual cases. 


Registration fee: $150.00 Residents: $75.00 
For registration, please write: 
Jane Stark, Registrar 
Post-Graduate Institute 
New York Eye and Ear Infirmary 


310 East Fourteenth Street 
New York, New York 10003 





Your aphakic patients will 
appreciate this addition to 
your post-op eye care package. 

Available July 1st 


PLANO LENS BLANKS 


NoIR 
SUNGLASSES 


Why use NoIR? 


1) Your cost is low. (55 to S6 50 @ pair for Models 101 and 102. de- 
pending on quantity) 
2) A case and care card accompany each pair. 
3) NoIR is guaranteed against breakage under reasonable use. We || 
back your decision 100°. on whats ‘reasonable 
4) The CONCEPT behind NoIR Sunglasses: 
e To control the total amount of energy the eye absorbs — both visible 
ina invisible light (All UV & almost all near IR light is abosrbed | 
e To provide a lens that does not appear dark to the human eye but 
transmits a very low level of visible light 
e To provide a frame with side shielded temples which can be worn 
over prescription glasses (even Cataract) or alone as a plano 
e To make all the above features available at a reasonable cost 


Most Popular NoIR's: 


Mode! 101 amber in color. 10*« total light transmission 
Model 102 grey-green in color. 18?« total light transmissior 
NOTE: Lower transmissions available at increased cost See literature 


Plano only No true grey available Write or call collec! 


MEDICAL PRODUCTS DIV . Recreational Innovations Co 
PO Box 159. South Lyon MI 48178 (313) 769-5565 


Dept 15C 









For the Discriminating 
Eye Physician 


Depend on the Services of a 
Guild Optician 





IN LYNCHBURG, VA. 
A. G. JEFFERSON 


INC. 


Tate Springs Office 
2010 Tate Springs Road 


Downtown Office 
Allied Arts Buildings 


Timberlake Office 
Timberlake Plaza 


REGISTERED OPTICIANS 


WE DO NOT PRESCRIBE GLASSES—WE MAKE THEM 


Dr. Bernard L. McGowan 
Framingham, Massachusetts 


announces the availability of a one 
year fellowship in extracapsular 
cataract surgery and intraocular 
lens implantation. Special interests 
in glaucoma, astigmatism control, 
mathematics, physics, computers, 
Statistics, photography, and clinical 
research are desirable. Stipend 
$18,000 per year. Send application 
with C.V. and names of 3 refer- 
ences. 


Cataract Fellowship 
198 Union Avenue 
Framingham, MA 01701 
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NOW... ` 

Safe, Easy-to-use 

Double Sterile Package 

Autoclavable Inner Case — Positive Identification 


WORLD’S STANDARD 


e Continuously researched, clinically tested and improved _ 
e Used in excess of 200,000 surgical procedures over the past 15 years 
e For both intrascleral and episcleral procedures 


|] Send Literature [] Send Complimentary Reference Wall Chart b 
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MEDICAL INSTRUMENT 
RESEARCH ASSOCIATES, INC. 


87 Rumford Avenue, Waltham, Massachusetts 02154 
Telephone (617)894-2200 - Telex 94-0533 














Name - ; 
Address __ eo ® 


City. State py > P=. 





11th ANNUAL ESTELLE DOHENY 
EYE FOUNDATION CONFERENCE 


DISEASES and SURGERY 
* RETINA and VITREO US 


Sponsored by 
ESTELLE DOHENY EYE FOUNDATION 
and 
UNIVERSITY OF SOUTHERN CALIFORNIA 
DEPARTMENT OF OPHTHALMOLOGY ESTELLE DOHENY EYE FOUNDATION 
September 12, 13 and 14, 1979 





Los Angeles Hilton Hotel—930 Wilshire Boulevard, Los Angeles, 90017 


Diabetic Retinopathy—Laser Photocoagulation—Retinal Detachment Surgery 
—Macular Degeneration—Retinal Vascular Disease 
—Vitrectomy Instrumentation for Intraocular Surgery—Advances in Vitrectomy 


Wednesday: Principles and Techniques of Fluorescein Angiography, Cystoid Macular Edema, 
Senile Macular Degeneration, Treatment of Senile Macular Degeneration, Branch Retinal Vein 
Occlusion, Central Retinal Vein Occlusion, Toxoplasmosis, Diabetic Retinopathy, Treatment of 
Diabetic Retinopathy. 


Thursday: Vitrectomy Instrumentation, Preoperative Clinical Examination, Ultrasound, Elec- 
trophysiology, Basic Vitrectomy Techniques, Lensectomy, Diabetic Traction Detachment, Prin- 
ciples of Retinal Detachment Surgery, Pseudophakic Retinal Detachment, Management of Giant 
Retinal Tears, Prophylactic Cryoretinopexy, Massive Periretinal Proliferation. 


Friday: Vitrectomy Techniques in Cataract Surgery, Retro-Intraocular Lens Membranes, 
Vitrectomy in Endophthalmitis, Vitrectomy for Intraocular Foreign Bodies, Double Per- 
forating Injuries, Complications of Vitrectomy, Future Advances in Vitreous Surgery. 


Participating Workshops in Fluorescein Angiography, Ultrasound, Electrophysiology, Vitrec- 
tomy Instrumentation, Perimetry, Laser Photocoagulation, C-P-C, and Pathology. 


The Estelle Doheny MemorialLecture ............... Arnall A. Patz, M.D. 
A. Ray and Wendell C. Irvine Memorial Lecture ....... Robert Machemer, M.D. 
GUEST FACULTY DOHENY EYE FOUNDATION —UNIVERSITY OF SOUTHERN CALIFORNIA FACULTY 
Thomas M. Aaberg, M.D. Ronald H. Akashi, M.D. Otto H. Jungschaffer, M.D. Thomas E. Ogden, M.D., Ph. D 
Alan C. Bird, F.R.C.S. Janet C. Blanks, Ph. D. George K. Kambara, M.D. Ralph S. Riffenburgh, M.D 
Dean Bok, Ph. D. David S. Boyer, M.D. Sidney H. Mandelbaum, M.D. Stephen J. Ryan, M.D. 
Steven T. Charles, M.D. James R. Brinkley, M.D. Bill Milam Stephen K. Schaller, M.D 
D. Jackson Coleman, M.D. Bernice Z. Brown, M.D. James B. Miller, M.D. H. John Shammas, M.D 
Robert Y. Foos, M.D. Stanley Carson, M.D. Don Minckler, M.D. Ronald E. Smith, M.D 
H. Mackenzie Freeman, M.D. Edward F. Cherney, M.D. George E. Morgan, M.D. Alan A. Snyder, M.D. 
Allan E. Kreiger, M.D. Kenneth R. Diddie, M.D. Hugh L. Morris, M.D. Nino Sorgente, Ph. D. 
Robert Machemer, M.D. Jerry F. Donin, M.D. A. Linn Murphree, M.D. James R. Wilson, M.D 
Ronald G. Michels, M.D. Steven E. Feldon, M.D. Anthony B. Nesburn, M.D. Warren A. Wilson, M.D 
Arnall A. Patz, M.D. B. John Hidgkinson, Jr. M.D. John F. Nursall, M.D. T. Rodman Wood, M.D 
Francis C. Hertzog, Jr. M.D. Richard R. Ober, M.D. 
A. Ray Irvine, M.D. Arthur E. Oberman, M.D. 


Glen D. Jarus, M.D. 


Tuition: $250.00 (includes course abstracts, luncheons, mixers) 
Certified for 22 hours credit, Category |, AMA, CMA 
CONFERENCE CO-DIRECTORS: Kenneth R. Diddie, M.D. Richard R. Ober, M.D., 
Stephen J. Ryan, M.D. 


For Application: Conference Office 
Estelle Doheny Eye Foundation 
1355 San Pablo Street 
Los Angeles, CA 90033 
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» BASED ON FIVE YEARS OF EXPERIENCE AND OVER 
f 7 800 LOG-2 PHOTOCOAGULATORS 
DELIVERED THROUGHOUT 

THE WORLD: 


FEATURES: 


Thirty percent more power. m 

1.5? aperture for close macula work. m 
Unique ‘‘optimatic” control: 
single dial setting for optimum 
chorio-retinal reaction., 
New contemporary design 
to complement today’s 
hospital or office decor. 


Standard line voltage operation. 


Direct or indirect” ophthalmoscope 
delivery system. 


“Optional 


CLINITEX division of varian 


- 


L] PLEASE SEND MORE INFORMATION 
[] PLEASE HAVE YOUR REPRESENTATIVE CONTACT ME 


NAME ACE TCM——————— G 


hospital or clinic 





address 





| ee, NEED g 


ZL.INITT EE 5X division of © 183 newbury street / danvers, massachusetts 01923 / USA 
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tie. cue 
| itti 
Hii 

Hn 


Tear Duct Tubes 


Complete L.T. Jones M.D. 2.2mm 
Diameter Sets are readily avail- 
able in standard, assorted or 
special sets. Special sizes may be 
obtained upon request. 











Sterilization Tray 

Constructed of specially anodized 
aluminum, this impact-resistant 

tray protects your tubes as well 
as providing a convenient way of 
sterilization and handling...with 

enough pockets to hold all tubes 
from the three Jones Tube Sets. 


Storage Tray 

This sturdy plastic tray provides a 
convenient method for storage of 
tubes. Outstanding as backup 
storage for refilling the steriliza- 
tion tray. 













** L T. Jones M.D., Dacryocystorhinostomy, American Journal of Ophthalmology. 
Volume 59, No. 5, May, 1965. 
J.C. Mustarde', L.T. Jones M.D. and A. Callahan M.D., Ophthalmic Plastic Surgery--- 
Up-To-Date, Aesculapius Publishing Company, 1970. 
L.T. Jones M.D. and J.L. Wobig M.D., Surgery of the Eyelids and Lacrimal System, 
Aesculapius Publishing Company, 1976. 


Measuring 
Scale 

This anodized 
aluminum scale 
now gives you a 


DOO 
wo > 
bj * | 


fast way of Additional Information Available From: 
measuring tubes : 

for go-no go Wi — 7 "E 
dimensions. eiss Cumis Glass Sowing Co. 


2025 S.W. BRIGGS COURT * BEAVERTON, OREGON 97005 * (503) 644-3507 


o Step-by-step instruction from 46 
th contributors . . . all styles of lenses, 
e including Kelman, Pearce and Anis 





- postage/handling. Enclose check. 


+ \\ s 
"b intraocular lens lenses, with an expanded section on 
\' 
F Vd èe Simplified lens power calculation 
BY DENNIS D. SHEPARD, MD. FACS * Implant instruments 
r * Intra- and Extracapsular techniques 
! | * [nformed consent forms 
=ý , f * Post-op care 
j] — TJ. e 
— M— | * FDA & IRC regulations and reporting 
f i QA | * Surgical fees and 3rd party billing 
Z/——1---3 °-- Sk - co 
M W * Where and how to order lenses 
\ })) | * Complications and how to treat them 
AR cc — Y a * 474 pages, 415 references, illustrated. 
i Dennis Shepard, M.D. Publisher į 
ALPAR FEDEROV JUNGSCHAFFER PEARCE n : i 
ANDERSON GALIN KRASNOV SHEETS | 1414 South Miller Street i 
ANIS GILLS KRATZ SHEPARD : 
AZAR GILMORE KWITKO smart | Santa Maria, California 93454 
BEALE GOULD LITTLE SMITH fi 
BINKHORST HAM DI MANSCHOT STRAATSMA i PI d i 
CHOYCE HERTZOG MCCANNEL SUGAR ease sena me copies - 
COLENBRANDER HILES MCINTYRE TENNANT 
DARIN HIRSCHMAN MICHELIS VAN BALEN - of the Intraocular Lens Manual at 
DARR HOFFER NEES WARD e : : 
— ET ina waare 1 $40.00 each. Price includes tax and 4 
JAFFE OSHER à 


British Journal of Ophthalmology 
July 1979 Vol. 63 No. 7 


Contents 


Editorial: Ocular effects of ionising radiation: past and present problems page 455 


Influence of a prolonged period of low-dosage x-rays on the optic and ultras- 
tructural appearances of cataract of the human lens B. P. HAYES and R. F. 
FISHER 457 


Cataract extraction complicated by capsular glaucoma ANTHONY J. DARK 
page 465 


Trial of a laminated material to reduce glare in cataract D. W. HILL, J. SILVER, and 
L. H. LIGHT page 469 


‘Silicone rubber lenses in aphakia MONTAGUE RUBEN and MICHEL GUILLON 
page 471 


Some clinically observed phenomena in extended contact lens wear J. R. LARKE 
and N. K. HIRJI page 475 


Endothelial bedewing of the cornea in association with contact lens wear 
C. W. McMONNIES and S. G. ZANTOS page 478 


An improved diagnostic contact lens REDMOND J. H. SMITH page 482 


Visual loss and foveal lesions in Usher's syndrome GERALD FISHMAN, 
VICTORIA VASQUEZ, MARLENE FISHMAN, and DALE BERGER page 484 


Excessive permeability in diabetic maculopathy MARGARET KEARNS, 
A. M. HAMILTON, and EVA M. KOHNER page 489 


Macular pigment deposits in rnegmatogenous retinal detachment 
G. P. THEODOSSIADIS and S. N. KOKOLAKIS page 498 


The fishmouth phenomenon in retinal detachment: old concepts revisited COLIN 
H. BIRCHALL page 507 


Role of lacrimal scintigraphy and subtraction macrodacryocystography in the 
management of epiphora L. A. AMANAT, E. P. WRAIGHT, P. G. WATSON, 
and T. D. HAWKINS page 511 


Anhidrotic ectodermal dysplasia with lacrimal anomalies G. M. LIAKOS page 520 


Inequality of the direct and consensual light reflexes in normal subjects SHIRLEY 
A. SMITH, C. J. K. ELLIS, and S. E. SMITH page 523 


Book reviews page 528 


Notes page 530 
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the Subscription Manager, BRITISH MEDICAL JOURNAL B.M.A. House, Tavistock Square, London, 


WCIH9JR, England, or through any leading subscription agent or bookseller. 
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FLUORESCEIN ANGIOGRAPHY 
AND 
ARGON LASER 
SEPTEMBER 13-14, 1979 
SPONSORED BY 
THE POST aS INSTITUTE 


E 
NEW YORK EYE AND EAR INFIRMARY 


FACULTY 


Louis V. Angioletti, Jr., M.D. James C. Newton, M.D. 
Francis E. Cangemi, M.D. Kenneth Noble, M.D. 
Ronald Carr, M.D. Louis R. Previte, M.A. 
Seymour Fradin, M.D. Morton L. Rosenthal, M.D. 
Clyde R. Locke, M.D. Joseph B. Walsh, M.D. 
Robert C. Mickatavage, M.D. Gerald Wilson 

Thomas 0. Muldoon, M.D. Barry Wright, M.D. 


The historical development, technique and interpretation of 
fluorescein angiography of the retina, with special emphasis on 
the differential diagnosis of macular lesions, retinal vascular dis- 
eases and intraocular tumors. The basic physics and biophysics 
of the argon laser and its application to various ocular diseases in 
the treatment of maculopathies and diabetic retinopathy. Dem- 
onstration of fluorescein angiography and argon laser photo- 
coagulation technique. 
AMA-CME Credits, Category 1:16 Tuition: $200.00 
For registration and additional information, please write: 

Jane Stark, Registrar 

Post-Graduate Institute 

New York Eye and Ear Infirmary 

310 East Fourteenth Street 

New York, New York 10003 


SYMPOSIUM 
ON 
DISEASES AND SURGERY 
OF THE LENS 


FEBRUARY 29 AND MARCH 1, 
1980 


The Eye Foundation 
of America 


Kenneth G. Haik, M.D. 
Symposium Coordinator 
823 Maison Blanche Building 
New Orleans, Louisiana 70112 


(504) 581-3714 
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The Posner 
Diagnostic & Surgical 
Gonioprism! 





Here's what you see 
and how you see it! 


designed by 
RONALD E. POSNER, M.D. Mount Sinai Hospital 


The Posner Diagnostic and Surgical Gonioprism (a modication of the Zeiss 
four mirror goniolens) consists of a highly polished silver surfaced pyramid 
with a plane anterior viewing surface over four mirrors, all inclined at 64 

The entire 360° angle can be observed by rotating the lens 11° in either 
direction while making only a slight adjustment in the slit beam. The 
9mm. diameter of the base curve makes the Posner lens idea! for use on 
children or patients with a small palpebral fissure. It can also he used to 
evaluate surgical procedures and to observe the angle supported 
intraocular lens post-operatively at the slit lamp, viewing the feet position 
and lens diameter using the Tennant "Positive Prism Test. A walnut 


instrument case is provided with each lens. 
-—— — — Ee Ee Eee eee ee ee ‘l 


Posner Diagnostic & Surgical Gonioprism...$ 1 75.00 
O SEND THE POSNER GONIOPRISM & INVOICE 
CO SEND MORE INFORMATION 


Manufactured by: 


(e Oe semi: cH 


P.0. BOX 598 » REDMOND, WA. 98052 « (206) 885-1263 


NAME. snr 
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When children are 
unresponsive to the Four Dot Test: 


BERENS 
3 CHARACTER 
TEST 


This instrument is similar to the Four Dot Test, 
except that three characters (green elephant, red 
girl, white ball) replace the four dots. Characters 
are easily identified by very young patients. Red 
and green spectacles are furnished. At optical 

and surgical suppliers. 


R.0. GULDEN & CO., INC. 


225 CADWALADER AVENUE, ELKINS PARK, PA. 19117 


THOMAS* CATARACT 


ASPIRATION —IRRIGATION 


SYSTEM 


Irrigates and aspirates cortex 

Aspirates congenital cataracts easily 
Advantageous with phaco emulsifier 
Useful in intraocular lens procedures 


Significant advantages: 

Non-traumatic to corneal endothelium 
Self-contained—no machine failures 
Irrigation—sterile solution and tubing supplied 


by the hospital operating room 
Aspiration—suction provided per hospital dis- 
posable syringe 

Finger control port in the handle gives the sur- 
geon absolute control of the entire system 


Handle and needles are expertly crafted of 
stainless steel 


Multiple tips available for various techniques 
Proven design—in use for over ten years 


KARL ILG INSTRUMENTS 
117 North Charles Avenue 
Villa Park, Illinois 60181 
(312) 834-4219 


* Designed by Edward R. Thomas, M.D. 


Dayton, Ohio 





we're making 
new addition to our lineup... 





and we’re 
making them 


..one lens at a time. 


Introducing the Intermedics Posterior Chamber lens... 


Lathe cut and polished from Perspex(CQ)* the Posterior Chamber lens is a handsome 
addition to our line of fine quality intraocular lenses. We have given special 
attention to forming our loops to achieve dimensional consistency. As 

requested, small beaded tips and 0.5mm centering holes are 

provided to facilitate ease of implantation. S oui 

The result? A lens that combines the benefits of lathe- 

cutting with desirable handling characteristics and 

the good looks of professional craftmanship. 

In short, it is a lens thatisgood.eno be 


an Intermedics lens. Ng 
*Trademark Imperial Chemical Industries, Ltd, 


Model 019C Posterior Chamber Lens 
(Clear Polypropylene Loops) 


P 
[ 
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/^Intermedics Intraocular, Inc, 1979 K Lf mE | pri IDE ha yor 1 
P.O. Box 617, Freeport, Texas 77541 EA | i -- ME Ca — 


WATS: 1/800/231-2330 
in Texas: 1/713/233-8611 


CAUTION: Investigational Device. 
Limited by United States law to investigational use. 
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Typical funnel shaped retinal detachment converging at optic nerve head 
confir med 


Rapidly. Accurately. The Senometrics Ocuscan-400 extends your capabilities to 
pathologies obscured to visual or radiographic methods. Now. using A and B-mode ultra- 
sound for tissue visualization in the eye and orbit you can examine. diagnose, track pro- 
gress. And documentation is simple and Inexpensive. 

Examinations are conducted in minutes. through the closed lid, with no patient dis- 
comfort, thanks to the unique design of the compact, contact handpiece. It's the smallest 
probe available, permitting more complete examinations. 

Real-time images are easy to interpret due to exceptional resolution and grey scale 
Superior sensitivity and a simultaneous. split-screen display of A and B-modes greatly 
enhance diagnostic capabilities. 

The instrument's modular construction allows rapid service and economical upgrad- 
ing to add new developments. The clinically proven DBR-300 for precise intraocular lens 
power specifications can be provided with a single module, and at a considerable savings. 

The Ocuscan-400 from Sonometrics. oimple to operate. Reliable. Easy to interpret. 
Proven in the clinic. And it comes complete : 
with the support of Sonometrics, the first and , 
the most advanced company in aphthalmic 
ultrasound. To see what it can do for you and 
your patients, call toll-free (800) 223-0412 or 
mail the coupon below. 


Ocuscan-400/Sonometrics Systems Inc. 
16 West 61st Street, New York, New York 10023 
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t ICPNTUEM E Te d ÄR E p 
Style SP... a very small, lightweight suture Style 7P ... the most widely used suture Style 21P ... the only lathe cut suture fixation 
fixation lens fixation lens. lens for vertical loop fixation 


stigate the quality of 


T 







d js tion consistently exceeds 
Individually lathe cut frof p i i acular sensitivity. 


DA 










All optical surfaces and edges 
are finely polished. 


Loop angulation is . ecisely controlled for 
ease of implantation. 


Diopter power is measured on each lens toa 
+ 0.5 D tolerance. 


All CILCO looped lenses are available for immediate delivery 
in a full range of powers and styles and are shipped prepaid. 
Call toll free for additional information. 


Lu 


The standard of excellence im intraocular lenses 
1616 13th Avenve, Huntington, West Virginia 25717, Toll Free: 800/624-3418 or call collect: 304/697-4422 


CAUTION: INVESTIGATIONAL DEVICE LIMITED BY FEDERAL LAW TO INVESTIGATIONAL USE 
See package insert for full prescribing information. 
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(naphazoline HCI y» 
* (phan phosphate 0.5%) 


| Controls 
Blossoming 
Allergic 
Conjunctivitis” 


Its the one thing she doesn't want to blossor 
in her greenhouse. You can help stifle allergic 
conjunctivitis with Albalon-A. 


















Relieves itching as it whitens eyes 


The widely accepted decongestant in Albalo 
(naphazoline HCl) plus the antihistamine, anta 
oline phosphate, combine in Albalon-A to calm 
the itch that often accompanies allergic conjun 
tivitis and at the same time, decongest and 
whiten engorged ocular tissues. 


Soothes irritation with Liquifilm® 


Further, Albalon-A is the only decongestant: 
antihistamine combination in the soothing 
artificial tear vehicle Liquifilm® (polyvinyl alcc 
hol 1.4%). Less irritation. More comfort. Many 
more bouquets. 


Try Albalon-A 


Your next patients with blossoming allergic 
conjunctivitis will thank you. 





Albalon-A™ Liquifilm* CONTRAINDICATIONS: Hypersensiti 
sterile ophthalmic solution one or more of the components of this | 

ration. WARNING: Do not use in pre 
CONTAINS: of narrow-angle glaucoma. PRECAUTI 
naphazoline HCI 0.05%, antazoline phosphate This preparation should be used only wit 
0.5%, with Liquifilm (polyvinyl alcohol) 1.4%. tion in the presence of hypertension, c; 


irregularities or hyperglycemia (diab 
ADVERSE REACTIONS: The following a 





*INDICATIONS: Based on a review of a reactions may occur: pupillary dilation, in 
related combination of drugs by the in intraocular pressure, systemic effects ı 
National Academy of Sciences— National absorption (i.e., hypertension, cardiac i 
Research Council and/or other informa- larities, hyperglycemia). 
tion, FDA has classified the indications T i 
as follows: 


“Possibly” effective: For relief of ocular 
irritation and/or congestion or for the 
treatment of allergic, inflammatory, or 
infectious ocular conditions. Final clas- 


sification of the less-than-effective indica- 
tion requires further investigation. AIIERGAN Via IE pes i 
rvine, California 92713 


INE HANI 


And Fifteen Blades 
n 


Simplifies I 


| à y 
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ns de cutting edge of 


Dlade size calibrations are etched on handle providing quick and con- 
venient changing of blades 

Satin, non-glare finish for minimal light reflection 

Knurled handle for easy rotation 

Designed for STORZ E-3096 Trephine Blade Series, including quarter 
millimeter sizes 


For more information. contact your Srorz representative or write Storz Instrument Compony. Depr. D 


“Consistent Craftsmanship Since 1893” 


Wiig a oa T 
| . 
Storzstorz 
dia; 
INSTRUMENT COMPANY 
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Nhy not go for 
the original? 


PC's Tennant intraocular lens is probably 3 
he most popular, most copied anterior lens Mese p. 
in America. For your next [INTRA] or 1 
capsular extraction, why not: rely 


PC Tennant lenses and prove for yourself why 
hundreds of doctors in Am F c A go for the original. 










; Mo : S Cosa A 
—— Pe uae En 


| A Ros 1 Wes Miredtenka. MN 55343 
" Eines. call 612-933-1215 collect 
WATS 1-800-328-3961 


Caution: Intraocular lenses are an investigational device limited by Federal law to investigational use. A 
Federal law Per lri deve to sales by or on the order of a physician. 
r uw >y —— 
| 1939-1979 Se A R i LOS 
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insurance plan that's 
. And it’s about time. 





ha 3 fae I 
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s.a vision care professional, your practice comes first. With forms of any kind to explain to your patients. 
CLICO, an maintain your normal offi 3 ap ny i leans hit 
There's only one step! 

Loo CORAT yonr ovn own replacement fee. The “Total deduct- 


ible” which covers your professional replacement fee and 
insurance deductible is the —— 
face of on OC ege pit dpt 






contat uNS P.O. Box 220006 
—* Dallas, Texas 75222 
Company — (214) 241-7000 


I'd like to keep things simple. Please send me 
more information on OCLICO. — AJO879 


| 

| 

| 

| 

| Name 
| Address 

| City ____ State 
| Telephone( ) 


nta Row : I ore 
zn je e , the plan is oder 
nO * here Insur- 


Zip 
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s light equal spring action) call Physicians Dispensing 
Poster ior Chamber Corporation: 
Lens by L Good fixation (uses poly- Toll Free: 800 854-1761 
z propylene loop material) * Toll Free in California 

lolab Corporation 800 472-7770, 800 472-7813 

O Unrestricted pupillary move- Telephone: 714 594-2625 
Since Ridley, the implanting ment (has no prepupillary loops 
extracapsular surgeon has or staves) The 
looked for a posterior chamber ss 
lens of quality with the O Singular plane construction Precision 
following features: Optics 

L Experience with reported P \ 
O Lightweight (1.9 mg. in complications and their eop e 
aqueous) management (available on CORPORATION 

request*) 


Model 101 
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THE POSTGRADUATE INSTITUTE 
OF THE NEW YORK EYE AND EAR INFIRMARY 
ANNOUNCES THE FIFTEENTH ANNUAL REVIEW COURSE 
“BASIC SUBJECTS IN OPHTHALMOLOGY” 


DECEMBER 3 through 8, 1979 


SUBJECTS 
PHYSIOLOGY * PHARMACOLOGY « OCULAR MOTILITY « NEURO OPHTHALMOLOGY 
MEDICAL OPHTHALMOLOGY « DEVELOPMENTAL ANOMALIES 
PEDIATRIC OPHTHALMOLOGY * ANATOMY AND HISTOPATHOLOGY OF THE EYE 
DISEASES of the CORNEA and CONJUNCTIVA 
INTERPRETATIONS of POSTERIOR POLE LESIONS 
PRINCIPLES of PHYSICAL OPTICS and REFRACTION 
COURSE DIRECTOR: JAMES C. NEWTON, M.D. 


FACULTY 
RONALD CARR, M.D. FRANK B. HOEFLE, M.D. 
D. JACKSON COLEMAN, M.D. THOMAS KUHNS, M.D. 
ANDREW P. FERRY, M.D. PETER J. G. MARIS, M.D. 
DAVID S. FRIENDLY, M.D. ROBERT C. MICKATAVAGE, M.D. 
JOHN S. HERMANN, M.D. RICHARD RUIZ, M.D. 


WHITNEY G. SAMPSON, M.D. 
This six-day intensive course is designed as a comprehensive review of the basic subjects in Ophthalmology and should 
be especially helpful to those physicians preparing for the American Board Certification Examinations and those having 
to fulfill requirements for continuing medical education. This course qualifies for 48 credits in Category 1 for the AMA- 


CME Physicians Recognition Award. 
Tuition: $500.00 (Luncheons and Cocktail Party included) 


For Applications and further information, please write: 
Jane Stark, Registrar 
Postgraduate Institute 
New York Eye and Ear Infirmary 
310 East Fourteenth Street 
New York, New York 10003 


OPHTHALMOLOGY BOARD AND CLINICAL REVIEW COURSE 


Sponsored By 
The Department of Ophthalmology 
The University of Texas 
Health Science Center at Houston 
The Medical School 


Course Directors: 
Charles A. Garcia, M.D. and Jack T. Holladay, M.D. 


The Opthalmology Board and Clinical Review Course, an intensive one week course in- 
tended to prepare practicing ophthalmologists and recent graduates of residency programs 
for the OKAP and American Board of Ophthalmology Examinations, will begin at 7:00 a.m. on 
Thursday, November 29th and continue thru Monday, December 3rd, 1979. 


TUITION including lunch: $500.00 
For more information contact: 


Department of Ophthalmology 
Hermann Eye Center 
Hermann Hospital 
1203 Ross Sterling 
Houston, Texas 77030 


Phone: (713) 797-1777 





86 


AMERICAN JOURNAL OF OPHTHALMOLOGY 


10th ANNUAL COURSE OF THE 
EDWARD S. HARKNESS EYE INSTITUTE 


College of Physicians and Surgeons, Columbia University 
September 27 & 28, 1979 


THE MANAGEMENT OF APHAKIA 


14 hours of credit in Category 1 ofthe A.M.A.'s Physician's Recognition Award 


The course will provide a balanced over-view for the proper use of spectacles, hard and soft 
contact lenses, extended wear contact lenses and intra-ocular lenses. Experts in these areas 
will present their experience with each of the modalities, including a discussion of advantages 
and limitations. The complications of aphakia will be covered, including the management of 
aphakic glaucoma, cystoid macular edema, bullous keratopathy and aphakic retinal detach- 
ment. The Course will also deal with the handling of aphakia in the infant, covering the 
treatment of unilateral and bilateral infantile cataract. 


Registration fee $200; ESHEI Alumni $100; residents $100 
(with letter from the Director of the Department certifying status) 
For further information and application forms, please write to: 
Dr. Elizabeth C. Gerst, Director 
Continuing Education Center 
630 West 168th Street 
New York, New York 10032 
(Telephone: 212-694-3682) 


Now, a 
Scientific Approach to Keratoconus 


A Simple, Fast and 
Effective Solution to a 
Provoking Contact Lens Fitting Problem 


Now, all day wearing time and comfort for the most difficult Keratoconus patients. 
In a study of 120 patients, 93% of the eyes fitted with the new Keratoconus lenses 
had “good to excellent comfort" and 97% were rated as "good or excellent integ- 
rity". Many of the patients had previously been fitted with conventional contact 
lenses. The new lens was fitted in a fraction of the usual time for Keratoconus 
patients. 


Write today for your reprint, "Results of a Systematic Approach to Fitting Kera- 
toconus", by Joseph W. Soper and Alan Jarrett, M.D., Houston, Texas. 


SOPER INTERNATIONAL OPHTHALMIGS 
a division of 
CORNEAL LENS COMPANY 


P.O. Box 22703, Houston, Texas 77027 
Phone 800-231-3561 (In Texas 800-392-2279) 








MURO 


5% sodium chloride 
sterile ophthalmic ointment and solution 


MURO 128 
: 1; à; (Sodium Chloride 5% Ointment) 
single entity—sodium chloride DESCRIPTION: A sterile ophthalmic ointment of sodium chloride 5 
Flexibility of dosage base of lanolin, liquid petrolatum and white petrolatum 
i à; ; MURO 128 
sterile ophthalmic ointment (Sodium Chloride 5% Solution) 
Sterile ophthalmic solution DESCRIPTION: A sterile ophthalmic solution of sodium chloride 5 
oy ' methylcellulose 0.9%. Also contains methylparaben 0.023% and propylpa: 
5 ^e Sodium chloride ben 0.01% as preservatives, and purified water 
Time-tested INDICATIONS: As an aid for reducing edema in conditions of the cornea fr 


various causes as bullous keratitis, keratopathy and following cataract 
gery and Fuchs endothelial-epithelial dystrophy 


: CONTRAINDICATED: Hypersensitivity to any ingredient 
Prolonged retention on cornea ADVERSE REACTION: Slight stinging sensation which is usually transient 


Less burning and stinging in nature 
OINTMENT DOSAGE: One or more times a day as directed by physicia 


HOW SUPPLIED: As a sterile ophthalmic ointment in 3.5g tubes. Keer 
tightly closed—store in a cool place 


Addition of methylcellulose SOLUTION DOSAGE: ! or 2 drops in affected eye(s) three times a day 
Added viscosity directed by the physician 


HOW SUPPLIED: 15 mi and 30 ml plastic dropper bottles Keep | 
closed—store in a cool place 
CAUTION: Federal (U.S.A.) law prohibits dispensing without a prescript 
Greater reduction of corneal edema WARNING: For topical ophthalmic use only. Do not touch tip of tube or dror 


Better patient compliance per tip to any surface since this may contaminate ointment or solution 


Luxenberg, M.N.. and Greek, K.: Reduction of Corneal 
Edema with topical hypertonic agents. Am. J. Ophth. 71:847. 1971 
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..to help keep corrective 





eve care affordable 


Good corrective eye care has become more expensive. And, obviously, new 
technologies, better treatment, higher costs and general inflation have 

had an effect. 

An increasing need for contact lens insurance is indicated by our recent 
rapid growth. More policies are in force and more claims are paid than 
ever before. 

Both increases are related to other changes. For the first time in our 18 
year history, significantly larger numbers of new policies were issued on 
soft lenses than on hard lenses. Soft lens types of a broadening range 

were insured, pointing to correction of more kinds of visual defects in 
patients of all ages than ever before. 

RLI contact lens insurance will help protect your patients from the 
financial impact of a lost or damaged contact lens and return them 

to you, the qualified professional, for replacement services when 
the need occurs. RLI Insurance — increasingly a vital part of 
continuing and professional corrective eye care. 
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The Practice Protector 





RLI Insurance 
9025 North Lindbergh Driv 


Peoria, IL 61614 
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OHIO OCULOPLASTIC UPDATE 
SEMINAR 
SAINT LUKE'S HOSPITAL, CLEVELAND, OHIO 
AFFILIATE OF CASE WESTERN RESERVE UNIVERSITY 
FRIDAY, SEPTEMBER 14, 1979 CATEGORY | CREDIT (AMA) 8 HOURS 
CONTENT 


This course is designed for practicing ophthalmologists and resident physicians. A review of eyelid tumors and causes 
of ptosis will be presented. Indications, approaches, and techniques old and new, as well as complications, will 


be emphasized. 


FACULTY 


Co-Director: Howard D. Kohn, M.D., Co-Director: Mark R. Levine, M.D. 


James E. Bennett, M.D. 
Cleveland 
A. Jan Berlin, M.D. 
Director of Oculoplastic Service, 
Cleveland Clinic 
George F. Buerger, Jr., M.D., FA.C.S. 
Clinical Instructor, Univ. of Pittsburgh, 
Chief, Oculoplastic Clinic, Falk Clinic 
John D. Bullock, M.D., F.A.C.S. 
Assistant Clinical Professor, 
Wright State Univ., Dayton 
John Burns, M.D. 
Associate Clinical Professor 
Ohio State University 
William E. Cappaert, M.D. 
Assistant Professor 
Case Western Reserve Univ. 


Howard Kohn, M.D. 

Associate Clinical Professor. 

Case Western Reserve Univ. 

Director, Dept. of Ophthalmology 

Saint Luke's Hospital, Cleveland 
Mark R. Levine, M.D., E A.C.S. 

Assistant Clinical Professor, 

Case Western Reserve Univ. 

Director, Oculoplastic Service, 

Saint Luke's Hospital and University Hospitals 
James L. Moses, M.D. 

Assistant Clinical Professor, 

Ohio State University 
Allen M. Putterman, M.D. 

Associate Clinical Professor, Univ. of Illinois 

Eye and Ear Infirmary, Chicago 
Bartholomew D. Ragucci, M.D. 

Clinical Assistant Professor, 

Case Western Reserve Univ. 


Marvin Rollins, M.D. 
Director of Radiation Therapy, 
Saint Luke's Hospital, Cleveland 
REGISTRATION 
For information, write or call Ms. Corley Owen, Room 3121, Saint Luke s Hospital, 
11311 Shaker Boulevard, Cleveland, Ohio 44104 (216) 368-7424. TUITION $100 (Resident physicians $25) 


Diagnostic Ophthalmic 
Ultrasound and Biometry 
with Computer Analysis 
Sponsored By The 
Post Graduate Institute of 
The New York Eye and Ear Infirmary 


OCTOBER 19, 1979 


RICHARD S. KOPLIN, M.D. 
CLYDE R. LOCKE, M.D. 
MARTIN GERSTEN 
NEW YORK EYE AND EAR INFIRMARY 


AND 


BARTON L. HODES, M.D. 
NORTHWESTERN UNIVERSITY 


A one day course in basic sonography and 
echography including a review of the fundamen- 
tals of Biometry. 


AMA-CME Credits, Category 1: 8 
Registration fee: $75.00 


For registration 
and further information, 
please write: 


Jane Stark, Registrar 
Post-Graduate Institute 
New York Eye and Ear Infirmary 
310 East Fourteenth Street 
New York, New York 10003 





Department of Ophthalmology 
an 


Office of Continuing Education 
School of Medicine 
The University of North Carolina at Chapel Hill 


AN INTRAOCULAR LENS 


IMPLANTATION COURSE 
October 20-21, 1979 
January 4-5, 1980 
May 16-17, 1980 


Topics 

Video-taped techniques 
Pre- and post-operative care 
Complications 

IOL power calculations 
Instrumentation 

IOL manual 

Retinal and corneal care 
Practice sessions 


Faculty 

Don Dickerson 
John Gilmore 
Dennis Shepard 
Elliot Blaydes 
Dick Schulze 
Charles Tillett 
Steven White 


For registration contact: Office of Continuing Edu- 

cation, UNC-CH School of Medicine 

319 MacNider Bldg. 202H, Chapel Hill, N.C. 27514 
(919) 933-2118 


Paul Simel 
Dave Eifrig 
Ken Cohen 
Bob Peiffer 
John Alpar 
and others 
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JANUARY 20-24, 1980 


OPHTHALMOLOGY SEMINAR 
FORTY-NINTH ANNUAL MID-WINTER CLINICAL CONVENTION 


Los Angeles Hilton Hotel, Los Angeles, California 
An A.M.A. and C.M.A. 28 hour (category 1) accredited course for Continuing Medical Education 


GUEST SPEAKERS INCLUDE: 


David Knox, M. D. Richard C. Troutman, M. D. 

Assistant Professor of Ophthalmology Professor and Head of the 

The Wilmer Ophthalmological Institute Downstate Medical Center 

The Johns Hopkins Hospital Brooklyn, New York 

Baltimore, Maryland Suzanne Veronneau-Troutman, M. D. 
H. Dunbar Hoskins, Jr., M. D. New York, New York 

Assoc. Clinical Prof. of Ophthalmology Irving H. Leopold, M. D., D.Sc. 


University of California Medical School Professor and Chairman 


San Francisco, California Department of Ophthalmology 
Eugene M. Helveston, M. D. Irvine, California 
Professor of Ophthalmology idi 
Director, Pediatric Ophthalmology BN 9, 
s hes fpei Service Estelle Doheny Eye Foundation 

: : Los Angeles, California 
Indianapolis, Indiana 
Robert E. Christensen, M. D. David Shoch, M. D. — d e 
Professor and Vice-Chairman Professor and Chairman, Department of Ophthalmology 
Department of Ophthalmology Department University of California 
University of California of Ophthalmology — gan Francisco. California 
Los Angeles, California Northwestern University i 

Chicago, Illinois 


REGISTRATION FEE: (includes reception, dinner, four lunches) 
$175.00 Practicing Ophthalmologists $75.00 Residents 


A Special Course for Ophthalmologists —January 19 & 20, 1980 
Anatomical Dissection of the Orbit 
Emphasizing Surgical Principles 
University of Southern California School of Medicine — 

Gross Anatomy Lab., 1330 San Pablo St. (Near Zonal), Los Angeles 


INSTRUCTORS: 
CROWELL BEARD, M.D. è JAMES L. HARGISS, M.D. e BERNICE BROWN, M.D. 


FEE: Practicing Physicians: $100 if attending Mid-Winter Course; 
$150 if NOT attending Mid-Winter Course 
Residents; $75 if attending Mid-Winter Course; $100 if NOT attending Mid-Winter Course 


Presented by 


The Research Study Club of Los Angeles, Inc. 


To obtain additional information, please write to Mr. Richard Pruter, Executive Secretary 
P.O. Box 49412, Los Angeles, California 90049 —(213) 879-0648 


(COMPLETE PROGRAM AVAILABLE, SEPTEMBER 1979) 


Though it stands only 7.5 centi- 
meters, Pred Forte® (prednisolone 
acetate 1.0%) measures tall among 
ocular steroids. 

In studies comparing Pred Forte 
with dexamethasone phosphate, 
dexamethasone alcohol and pred- 
nisolone phosphate, Pred Forte 

emerged the undisputed ruler in 
terms of anti-inflammatory activity 

In these studies by Leibowitz, 
et al. (using rabbit corneas with 
the epithelium intact) Pred Forte 
exhibited 25% more anti-inflam- 
matory activity than the closest 
steroid, dexamethasone alcohol? 

Pred Forte achieved more than 
twice the corneal concentrations of 
the other steroids tested in the 
inflamed rabbit eyes with epithe- 
lium intact. And further, Pred Forte 
achieved significant concentra- 
tions in the aqueous humor? 

Pred Forte performs both in 
the lab and, more important, 
on £he real firing line: in your 
patient s eyes. 

Pred Forte, the ocular steroid 
with the clinical record. Perhaps 
that's why ophthalmologists 
believe in Pred Forte and pre- 
scribe it most. 

When you see severe ocular 
inflammation, remember the 
"ruler": Pred Forte. 


— —— ue — P 
FA E hs $ 1 MT €. 
$4 -— s A. : 
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Pred Forte 





























Pred Forte” (prednisolone acetate) 1% Sterile Ophthalmic 
Suspension. INDICATIONS For steroid responsive inflam- 
mation of the palpebral and bulbar conjunctiva, cornea and 
anterior segment of the globe. CONTRAINDICATIONS 


Acute untreated purulent ocular infections, acute superficial 
herpes simplex (dendritic keratitis), vaccinia, varicella and 
most other viral diseases of the cornea and conjunctiva, ocular 
tuberculosis, and fungal diseases of the eye, and sensitivity to 
any components of the formulation. WARNINGS 1. In those 
diseases causing thinning of the cornea, perforation has been 
reported with the use of topical steroids. 2. Since PRED 
FORTE? contains no antimicrobial, if infection is present 
appropriate measures must be taken to counteract the orga- 
nisms involved. 3. Acute purulent infections of the eye 
may be masked or enhanced by the use of topical steroids. 
4. Use of steroid medication in the presence of stromal herpes 
simplex requires caution and should be followed by frequent 
mandatory slit-lamp microscopy. 5. As fungal infections of 
the cornea have been reported coincidentally with long-term 
local steroid applications, fungal invasion may be suspected 
in any persistent corneal ulceration where a steroid has been 
used, or is in use. 6. Use of topical corticosteroids may cause 
increased intraocular pressure in certain individuals. This 
may result in damage to the optic nerve with defects in the 
visual fields. It is advisable that the intraocular pressure 
be checked frequently. 7. Use in Pregnancy — Safety of 
intensive or protracted use of topical steroids during 
pregnancy has not been substantiated. PRECAUTIONS 
Posterior subcapsular cataract formation has been reported 
after heavy or protracted use of topical ophthalmic cor- 
ticosteroids. Patients with histories of herpes simplex 
keratitis should be treated with caution. ADVERSE 
REACTIONS Increased intraocular pressure, with optic 
nerve damage, defects in the visual fields. Also posterior 
subcapsular cataract formation, secondary ocular infec- 
tions from fungi or viruses liberated from ocular tissues, 
and perforation of the globe when used in conditions 
where there is thinning of the cornea or sclera. Systemic 
side effects may occur with extensive use of steroids. 
DOSAGE AND ADMINISTRATION 1! to 2 
drops instilled into the conjunctival sac two to four 
times daily. During the initial 24 to 48 hours the dosage 
may be safely increased to 2 drops every hour. Care 
should be taken not to discontinue therapy prematurely. 


REFERENCE NOTES: 1. Leibowitz, H. M. and Kup- 
ferman, A. Bioavailability and therapeutic effective- 
ness of topically administered corticosteroids. Trans 


Am Acad Ophthalmol Otolaryngol 79 (1): op 78-op 
88, 1975. 2. Ibid. 3. Ibid. 
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Mooren's ulcer may be an autoimmune 
disease.! This corneal ulcerative process 
has been associated with other autoim- 
mune diseases.? Some affected individu- 
als have had circulating antibodies to 
corneal tissue,"? and plasma cells accu- 
mulated in the adjacent limbal conjunc- 
tival stroma.^ The cause of Mooren's ulcer 
is unknown, and no consistently effective 
therapy has been described. We describe 
herein histologic and immunologic stud- 
ies of a patient with bilateral Mooren's 
ulcers and his clinical course in relation 
to therapeutic trials. 
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CASE REPORT 


In 1974, a. 42-year-old man developed small, bi- 
lateral superficial, marginal corneal ulcers that 
slowly progressed circumferentially and centripetal- 
ly over a 14-month period. Both eyes were painful, 
and the conjunctiva was usually inflamed. White, 
gray, and yellow stromal infiltrates in front ol 
the tvpically overhanging advancing edge were not- 
ed (Fig. 1). Topical corticosteroid, antibiotic, 
N-acetyleysteine, and continuous-wear soft con- 
tact bandage lenses had no noticeable effect. 

In June 1976, the patient was admitted to the 
Massachusetts Eye and Ear Infirmary for manage- 
ment of perforation of the right cornea. Treatment 
consisted of ulcer debridement, conjunctival resec- 
tion, cyanoacrylate tissue adhesive, and soft contact 
lens. Tissue obtained from the leading edge of the 
corneal ulcer, from relatively uninvolved cornea 





Fig. 1 (Foster and associates). Patient's right ey 
in July 1976 shows extensive marginal ulceration 
and vascularization. 
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central to the ulcer edge, and from limbal conjunc- 
tiva was processed for immunopathologic and histo- 
.pathologic study. Ulceration was not stopped by this 
surgical procedure, so sequential therapeutic trials, 
each lasting 14 days, were initiated as follows: 16 g 
of systemic aspirin, 300 mg of oxphenbutazone, and 
200 g of prednisone per day. Only the systemic 
prednisone had a noticeable effect on the ocular 
inflammation, but because of gastrointestinal bleed- 
ing it was discontinued. The entire anterior stromas 
of both corneas were affected, the ocular inflamma- 
tion subsided, and the patient's pain abated. The 
corneas were left thin and vascularized, but the 
globes were otherwise intact. 

One year later, a lamellar tectonic corneal graft 
was performed in the left eve to provide an adequate 
surgical bed for an anticipated penetrating kerato- 
plasty. Fourteen days after the procedure, the eye 
became markedly inflamed, and ulceration of the 
graft margins began (Fig. 2, left). Six weeks of 
immunosuppression with 25 mg of intravenous 
methotrexate each week suppressed the inflamma- 
tion and ulceration, and the patient was left with an 
intact central bed of tectonic graft tissue (Fig. 2, 
right). During this interval and for the subsequent 
12 months, only erythromycin ointment was used. 
There has been no recurrent ulceration of the graft, 
although several brief periods of inflammation and 
discomfort have occurred in the operated eye. 


MATERIAL AND METHODS 


Serum studies consisted of HLA typing 
using the lymphocytotoxicity method as 
modified by the National Institutes of 
Health.» Quantitative serum immuno- 
globulin and complement components 
C3 and C4 were determined by radial 
immunodiffusion assay.® 
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Skin tests consisted of intradermal in- 
jections of 0.1 ml of the following anti- 
gens: mumps, purified protein derivative 
(PPD, 5 TU), Candida (Hollister-Stier), 
and streptokinase/streptodornase (SK/SD, 
5 units per 0.1 ml). 

Human peripheral blood leukocytes 
were obtained by sedimentation with 
dextran followed by density gradient cen- 
trifugation with Ficoll-Hypaque.’ For- 
mation of E-rosettes was used as an index 
of T-cells; B-cells were measured with 
fluorescein-conjugated rabbit anti-human 
immunoglobulin (IgG, IgA, and IgM ).8 

Lymphocyte proliferation was evaluat- 
ed in microtiter trays with 2 x 1095 cells 
per well, cultured in 0.2 ml of techne- 
tium 199 supplemented with 20 mM 
hepes buffer, 100 units/ml penicillin, 100 
ug/ml streptomycin, and 15% AB+ ser- 
um. Cultures were maintained three to six 
days in a humidified atmosphere of 5% 
CO2»-9596 air and collected with a harvest- 
er 12 to 16 hours after pulsing with 1 Ci 
of tritiated thymidine per well. 

Macrophage migration inhibitory fac- 
tor? was assayed with guinea pig perito- 
neal exudate cells, and polymorphonuclear 
leukocyte migration inhibitory factor was 
assayed with human peripheral blood 
neutrophils. Monocyte function was 
studied by evaluating baseline and 





Fig. 2 (Foster and associates). Left, Patient’s left eye 24 days after lamellar tectonic keratoplasty. Note areas 
of ulceration (arrows). Right, Same eve 12 months after the successful elimination of the inflammation and 
graft ulceration by intravenous methotrexate. Note quiet, thick residual corneal bed with intact surface. 
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antigen-induced plasminogen activator 
secretion by monocytes. Plasminogen ac- 
tivator levels were estimated by plas- 
minogen-dependent fibrinolysis of !?5]- 
fibrin monolayers.?® Levels of IgG, IgA, 
and IgM in tears were determined by the 
radial immunodiffusion technique.® His- 
tamine levels were determined using the 
enzymatic isotopic method of Beaven.!! 

Biopsy specimens of conjunctiva and 
cornea were fixed in glutaraldehyde and 
osmium tetroxide for light and transmis- 
sion electron microscopy, or in acetic 
acid:ethanol (19:1) for fluorescent anti- 
body staining. 

Specimens for immunofluorescence 
studies were fixed for three days at room 
temperature, embedded in paraffin, and 
sectioned at 4 um. The sections were then 
deparaffinated and stained for immuno- 
fluorescence studies for immunoglobulin 
classes IgG, IgA, and IgM, and for com- 
plement components C3 and C4.!2 The 
indirect sandwich technique, using rabbit 
antisera to human IgG, IgA, IgM, C3, and 
C4, followed by fluoresceinated goat anti- 
rabbit IgG, was used. Specificity of each 
antiserum was documented by immuno- 
electrophoresis and Ouchterlony analy- 
sis. 

Specimens of normal human, guinea 
pig, and rabbit conjunctiva and cornea 
were used as substrates for testing the 
patient's serum for the presence of circu- 
lating antibodies that might bind to or 
localize on specific regions (for example, 
basement membrane) of these substrates. 
The substrate tissue (prepared as de- 
scribed above for immunofluorescence) 
was incubated with patient or control 
serum for 30 minutes at room temper- 
ature, washed and incubated with rabbit 
antihuman IgG, IgM, or IgA for 15 min- 
utes, followed by washing and incubation 
with fluoresceinated goat antirabbit IgC. 

Examination was performed with a 
Zeiss fluorescence microscope fitted with 
a mercury burner, UG2 and BG12 excita- 
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tion filters, and appropriate barrier filters. 
The degree of fluorescence was graded on. 
a scale of 0 to 4+ and was documented 
photographically. 


RESULTS 


History and physical examinations 
failed to reveal any significant findings. 
Routine chemistries, x-rays, and urinaly- 
sis were normal. Sedimentation rate and 
repeated complete blood cell counts and 
differentials were normal. Repeated stool 
examinations for ova and parasites were 
negative. 

HLA typing identified the A11, Aw24, 
Bw40, and Cw3 antigens. The serum im- 
munoglobulin levels and serum comple- 
ment levels were all within normal range. 
Antinuclear antibody and rheumatoid fac- 
tor tests were negative. Mumps and PPD 
skin tests were negative at 48 hours, but 
both Candida (10 x 15 mm induration) 
and streptokinase/streptodornase (8 x 12 
mm induration) gave positive responses. 

Incubation of Ficoll-Hypaque-purified 
mononuclear cell fractions with latex 
beads revealed 24% + 4% mononuclear 
phagocytes, a normal value. The lympho- 
cyte population contained 85% + 3% E- 
rosette-forming cells (T-lymphocytes) and 
10% + 2% surface membrane immuno- 
globulin-positive cells (B-lymphocytes). 
These results were well within normal 
ranges reported for human peripheral 
blood lymphocytes.? 

The patient's lymphocytes were stimu- 
lated by corneal stroma to blastogenic 
transformation and proliferation (Table 1). 
The response was small but statistical- 
ly significant (stimulation index 2.8, 
P < .05). This stimulation was consistently 
present on repeat testing on three separate 
occasions during the patient’s first week 
of hospitalization (before initiation of 
systemic medication). The patient’s in 
vitro lymphocytic blastogenic response to 
mitogens and to ubiquitous antigens at 
three and six days was comparable to 
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Day Stimulust Patient’s Lymphocytes Control Lymphocytes 

3 None 131 + 14 680 + 356 
PHA (1 pg/ml) 57,614 + 5,487 50,042 + 8,161 
ConA (10 pg/ml) 35,412 + 2,861 60,329 + 5,402 
PWM (1:100) 81,954 + 2,107 33,089 + 1,124 
NGO 84,320 + 7,881 103,810 + 5,321 

6 None 193 + 3 841 + 474 
PHA (1 pz/ml) 48,111+ 3,952 70,790 + 7,019 
ConA (10 pg/ml) 69,206 + 998 61,743 + 3,209 
SK/SD (50 units/ml) 14,813 + 1,239 33,857 + 5,781 
PPD (5 w /ml) 2,468 + 389 6,167 + 453 
Candida (1:100) 3,187 + 452 12,918 + 1,478 
Corneal epithelium 216 + 90 793+ 314 
Corneal stroma 547 + 139 954+ 274 
(Control MNC) mito 20,793 + 2,014 2,356 + 361 
(Control MNC) mito 945 + 136 32,034 + 3,406 
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*Data are shown as mean cpm + standard error of mean of triplicate determination. 

tPHA designates phytohemagglutinin; ConA, concanavalin A; PWM, pokeweed mitogen; NGO, neu- 
raminidase and galactose oxidase treated cells; SK/SD, steptokinase-streptodornase; (Control MNC) mito, 
control mononuclear cells treated with mitomycin, C; and PPD, purified protein derivative. 


control cultures. The mixed leukocyte re- 
sponse was also normal. 

Lymphokine production evaluated by 
macrophage migration inhibitory and 
leukocyte inhibitory factors appeared nor- 
mal (Table 2). Additionally, the patient’s 
neutrophils were effective responders 
to preformed leukocyte inhibitory factors. 
Addition of macrophage migration inhib- 
itory factors to cultures of the patient’s 


monocytes increased secretion of plas- 
minogen activator by 54 to 68% over the 
unstimulated monocytes, which is a nor- 
mal result. Tear immunoglobulin and his- 
tamine levels were within normal range. 

Immunofluorescence studies of cor- 
nea and conjunctiva biopsy specimens 
showed no gross abnormality in distribu- 
tion of immunoglobulins IgG, IgM, and 
IgA, and complement components C3 


TABLE 2 
LYMPHOKINE PRODUCTION AND RESPONSE* 


Percent Migration Inhibitiont 


LIF 
Supernatant Source Patient Neutrophils Control Neutrophils MIF 
Control + SK/SD 211 321 5 
Control + PPD 0 4 2 
Control + NGO 42} 44} 43} 
Patient + SK/SD 211 431 12 
Patient + PPD 19 6 9 
Patient + NGO 451 391 401 


*LIF designates leukocyte inhibition factor; MIF, macrophage inhibition factor; SK/SD, streptokinase- 
streptodornase; PPD, purified protein derivative of Mycobacterium tuberculosis; and NGO, neuraminidase 


galactose oxidase. 
I Derived from means of four capillaries. 


{Statistically significant with P < .01 (two-tailed t-test). 
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and C4. The degree of staining for immu- 
noglobulins was diffusely increased, 
however; IgG staining was especially 
prominent throughout all areas and levels 
of the biopsy specimens. Most of the 
plasma cells in the tissue sections stained 
for IgG; some stained for IgA. The area of 
conjunctiva with the greatest quantities of 
immunoglobulins was the subepithelial 
stroma. Corneal specimens had a diffuse 
increase in IgG. No antibodies that would 
bind or attach to normal control human 
conjunctiva and cornea were present in 
the patient’s serum. 

In the limbal conjunctiva, the subepi- 
thelial connective tissue was heavily in- 
filtrated by plasma cells, with a few plas- 
macytoid (Russell body) cells, lympho- 
cytes, neutrophils, and mast cells in vari- 
ous stages of degranulation (Fig. 3). The 
vascular endothelium, perithelial cells, 
and basement membrane appeared 
normal, with no indication of cellular ne- 
crosis, immune precipitates at the base- 
ment membrane, or perivascular inflam- 
matory infiltrates. Electron microscopy 
revealed numerous rod- and racquet- 
shaped Birbeck granules within the in- 
termediate epithelial cells (Fig. 3). 

Stromal infiltrates in the conjunctiva 
immediately adjacent to the ulcer margin 
were primarily neutrophils, with an occa- 
sional plasma cell (Fig. 4). The neutro- 
phils were highly activated, as evidenced 
by their numerous intracytoplasmic pha- 
gosomes (Fig.4). In the actively ul- 
cerating cornea, no epithelial cells were 
present, but inflammatory cells, mainly 
neutrophils, formed a dense sheet over 
much of the exposed corneal surface 
(Fig. 5). The neutrophils infiltrating the 
anterior stromal layers appeared stimulat- 
ed (Figs. 5 and 6) and many appeared to 
have undergone degranulation of their 
azurophilic and specific granules. The 
stromal lamellae were grossly disorga- 
nized with dissolution of the collagen 
fibrils and ground substance into fila- 
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mentous and granular material (Fig. 6). 
This material appeared ultrastructurally 
identical to the contents of the neutrophil 
phagocytic vacuoles (Fig. 6). 

At the central margin of the advancing 
ulcer, the basal epithelial cells showed 
extensive cytoplasmic vacuolation and 
nuclear pyknosis with basement mem- 
brane discontinuity and duplication. Neu- 
trophils, lymphocytes, and fibrillogran- 
ular debris were evident between the 
raised epithelial sheet and fragmented 
Bowman’s layer. 

In the central cornea, behind the edge 
of the ulcer, the epithelial layer was intact 
but with considerable disorganization, 
edema, and degeneration of the basal 
cells. Bowman's layer was thinned and 
interrupted. The stromal lamellae were 
edematous and disorganized. Inflamma- 
tory cells were not present. 


DISCUSSION 


Mooren's ulcer is a precisely defined 
clinical entity of unknown cause for 
which no definitive therapy has been de- 
scribed. The relatively benign, unilateral 
form of Mooren's ulcer, more often occur- 
ring in older people, usually does not 
progress after some form of surgical ther- 
apy (for example, conjunctival resec- 
tion or lamellar keratoplasty) is adminis- 
tered.!? A more severe bilateral form, 
found in younger people, is relatively 
unaffected by any medical or surgical 
treatment. Our case fits this category. 
Similar severe cases have been reported 
by Keitzman" in young males in Nigeria. 
Our patient lived for 18 months in Niger- 
ia two years before the onset of his dis- 
ease. 

Our studies confirm other observa- 
tions!~4 of numerous plasma cells and 
high levels of IgG in the stroma of the 
conjunctiva adjacent to the ulcer. Addi- 
tionally, we have shown for the first time 
specific stimulation to blastogenic trans- 
formation and proliferation of the lym- 
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Fig. 3 (Foster and associates). Limbal conjunctiva. Inset (upper left) shows generally intact epithelium 
and intense plasma cell infiltration of the superficial stroma (phase contrast, PPDA, x 1,000). Main figure 
shows normal characteristics of superficial epithelial cells and numerous rod- and racquet-shaped inclusions 
(circled) within intermediate epithelial cells (x 17,000). Inset (middle left) shows details of Birbeck granules. 
Note limiting membrane. Arrowheads indicate midline row of particles (x60,000). 
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Fig. 4 (Foster and associates). Conjunctiva adjacent to ulcer margin. Inset shows dense neutrophil 
infiltration of the conjunctival connective tissue (phase contrast, PPDA, x300). These neutrophils exhibit 
active phagocytic vacuolation (asterisks). A plasma cell (P) is also present (x4,500). 


phocytes of a patient with Mooren's ul- 
cer by normal corneal stroma. Mondino, 
Brown, and Rabin! described macro- 
phage inhibitory factor production by 
lymphocytes from six of seven patients 
with Mooren’s ulcer exposed to soluble 
extracts of whole normal corneas. 

These data, coupled with the therapeu- 
tic response of our patient to methotrex- 
ate, provide more circumstantial evidence 
of an immunologic basis for this disease. 
We emphasize, however, that none of 
Koch’s postulates have been clearly ful- 
filled for Mooren’s ulcer. The diffusely 


high levels of immunoglobulin in con- 
junctival and corneal stroma could result 
from the inflammatory process rather than 
a specific antigen-antibody response. The 
lymphocytic response to corneal stroma 
could represent an epiphenomenon rathe: 
than a causal or mechanistic factor in the 
disease. 

Histopathologically, we observed that 
inflammatory cells infiltrating the area ol 
active ulceration in anterior corneal stro- 
ma and adjacent conjunctiva consisted of 
almost exclusively neutrophils that ap- 
peared to be actively releasing their gran- 
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Fig. 5 (Foster and associates). Actively ulcerating cornea. Inset shows absence of epithelium, abrupt loss 
of Bowman’s layer, and inflammatory cell accumulation (phase contrast, PPDA, x500). Neutrophils show 
extensive vacuolation (asterisks) and degranulation. Circle indicates extracellular neutrophil granules 
(x 6,500). 
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Fig. 6 (Foster and associates). Actively ulcerating cornea. This neutrophil has many azurophilic and 


specific granules, several of which appear to be fusing 


with intracytoplasmic phagosomes. Fibrillogranular 


material within phagocytic vacuoles appears identical to extracellular material. Stromal collagen and ground 
substance have undergone extensive fibrinoid degeneration, forming diffuse granular substance and fibrillar 


aggregates (circle) (x 12,000). 


ules and forming phagocytic vacuoles. 
The importance of this finding has not 
been emphasized previously. Brown? 
commented on the presence of lympho- 
cytes and neutrophils in the ulcerating 
corneal stroma, but found very few in the 
adjacent conjunctiva. 

The clinically obvious involvement of 
proteolytic enzymes in Mooren's ulcer 
was substantiated by Brown's discovery? 
that the metabolic products from tissue 
cultures of limbal conjunctiva, ulcer- 
ating stroma, and corneal epithelium of 
Mooren's ulcer patients were able to de- 


grade collagen and corneal proteoglycan. 
Whereas Brown interpreted the numerous 
conjunctival plasma cells as a source of 
these collagenolytic and proteolytic en- 
zymes, activators of enzyme precursors, 
or inducers of other enzyme-producing 
cells, our findings of innumerable activat- 
ed neutrophils in and about the ulcerating 
tissues is more directly consistent with 
the extensive evidence that neutrophils 
are the source of the ulcerative enzymes. 
The granules of neutrophils are special- 
ized forms of primary lysosomes!$ that 
contain a wide variety of hydrolytic en- 
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zymes, including both collagenase and 
proteoglycanase.!718 Mohos and Wag- 
ner!? showed that injection of the chal- 
lenging antigen into the corneal stroma 
of sensitized rabbits resulted in an 
immune-precipitate line consisting of 
degranulating neutrophils associated 
with swelling, fragmentation, and disso- 
lution of collagen fibrils. Moreover, we 
have correlated the presence of neutro- 
phils with several human and experimen- 
tal pathologic conditions of corneal stro- 
mal degradation (melting).29-22 

The additional finding of rod- and 
racquet-shaped Birbeck granules within 
limbal conjunctival epithelial cells is of 
unknown significance. Such granules are 
customarily found in Langerhans cells of 
the conjunctiva, which occur in corneal 
epithelium only under abnormal circum- 
stances.?? 75 Alternatively, they might 
correspond to tubular bodies which, al- 
though not specifically identified as Bir- 
beck granules, are ultrastructurally sim- 
ilar and are described in conjunctival 
epithelial cells of normal elderly indi- 
viduals.26 

Responses of severe cases of Mooren's 
ulcer to a variety of treatments have been 
less than satisfactory. Surgery has some 
temporary benefit but frequently is fol- 
lowed by recurrence and sometimes loss 
of the eye.???8 Topical and systemic corti- 
costeroids have given good results initial- 
ly, only to result later in perforation of the 
eye.?* Tissue destruction was seemingly 
lessened by topical corticosteroids in our 
patient, but new collagen formation was 
undoubtedly also lessened, resulting in 
eventual perforation, which was success- 
fully managed with tissue adhesive and 
soft lenses. The recurrence of ocular in- 
flammation and ulceration of the lamel- 
lar tectonic graft was not unexpected. In 
this instance, the response to metho- 
trexate was particularly encouraging, as 
the ulceration of the graft was suc- 
cessfully stopped. We believe, in retro- 
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spect, that systemic immunosuppression 
should have been used early in the course 
of this patient's bilateral Mooren's ulcers. 


SUMMARY 


In a 42-year-old man with bilateral se- 
vere Mooren's ulcers, results of immuno- 
logic studies were normal, with the ex- 
ception of an in vitro blastogenic re- 
sponse of the patient's lymphocytes to 
corneal stroma. The histologic studies re- 
vealed vast numbers of vacuolated neu- 
trophils with intracytoplasmic phago- 
somes in and about the ulcerating cornea. 
Although the progression of ulceration 
was initially unaltered by surgical and 
pharmacologic trials, systemic immuno- 
suppression with methotrexate may have 
prevented ulceration of the lamellar tec- 
tonic graft. 
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EFFECT OF LOCAL ANESTHETICS ON INTRAOCULAR 
PENETRATION OF SUBCONJUNCTIVAL ANTIBIOTICS 


PLIP P. ELLIS, M.D., AND MARIS A. RENDI, B.S. 
Denver, Colorado 


Before administering a subconjunctival 
injection of antibiotic, some ophthalmol- 
ogists routinely inject a local anesthetic to 
reduce the pain produced by injection of 
the antibiotic solution.! In a recent re- 
port, Barza and associates? found that the 
addition of lidocaine to antibiotic solu- 
tions did not influence the in vitro anti- 
bacterial activity of seven antibiotics. 
However, it is well known that the solu- 
bility, transport, and activity of many 
antibiotics in vivo are altered when ad- 
ministered in combination with other 
drugs.*? We report herein a study under- 
taken to determine whether the subcon- 
junctival injection of lidocaine or pro- 
caine HC] together with antibiotic inter- 
fered with the penetration of the antibiot- 
ic into the anterior chamber of the eye. 


MATERIAL AND METHODS 


Commercially available methicillin so- 
dium, cephaloridine, and penicillin G po- 
tassium were obtained as dry, sterile pow- 
ders and diluted with saline giving final 
concentrations of 500 mg/ml methicillin 
and cephaloridine, and 108 units/ml (ap- 
proximately 600 mg/ml) penicillin G po- 
tassium. The commercial solutions of 
gentamicin sulfate (40 mg/ml) and 296 
solutions of lidocaine HCl and procaine 
HCl were used without dilution. 

New Zealand white rabbits weighing 
between 1.5 and 2.5 kg were used in all 
experiments. Rabbits were weighed, 
marked for identification, and sedated 
with 0.3 ml of 296 xylazine, followed by 
0.4 ml of 10% ketamine. All rabbits re- 





From the University of Colorado Medical Center, 
Denver, Colorado. This study was supported by an 
unrestricted grant from Research to Prevent Blind- 
ness, Inc.. 

Reprint requests to Philip P. Ellis, M.D., 4200 E. 
Oth Ave., Denver, CO 80262. 


ceived two drops of topical 0.596 propara- 
caine anesthetic in each eye. Two minutes 
later, a volume of local anesthetic or sa- 
line equal in volume to that of the antibi- 
otic to be tested was injected subconjunc- 
tivally. A 196 final concentration of the 
local anesthetic (after injection of the an- 
tibiotic into the bleb) was maintained, 
and the experimental and control blebs 
always held the same volume of mixture. 

For methicillin, cephaloridine, and 
penicillin G potassium, 0.1 ml volumes of 
local anesthetic or saline were used. This 
was followed immediately by 0.1 ml of 
antibiotic solution into the same bleb for 
a total dose of 50 mg of methicillin or 
cephaloridine, or approximately 60 mg of 
penicillin G potassium. Two-tenths ml of 
gentamicin were required for an 8-mg 
dose and 0.4 ml for a 16-mg dose. Initial 
studies were performed on a matched pair 
basis. However, values from control eyes 
were similar in different animals, and 
therefore, in subsequent studies we did 
not use a matched pair design. 

At the end of one, four, or eight hours, 
the animals were sedated and given topi- 
cal proparacaine as before. The aqueous 
humor was aspirated and frozen at -40? C 
for subsequent antibiotic assay. 

Because hydrogen ion concentration 
is known to influence drug compati- 
bility, the pH of the one-to-one mixtures, 
antibiotic:anesthetic and antibiotic:sa- 
line, was measured. The pH of procaine 
and lidocaine HC] alone also was deter- 
mined. 

Aqueous humor was assayed for antibi- 
otic levels with the disk-plate bioassay by 
using Bacillus stearothermophilus.9* The 
following modifications were made in 
this procedure: The seeded plates were 
pre-incubated for one hour at 60?C to 
bring the organism into logarithmic 
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growth. After the filter disks were saturat- 
ed with either antibiotic standard or aq- 
ueous humor, the plates were incubated 
dry for three hours at 60°C for all assays 
except gentamicin. A four-hour incuba- 
tion time was used for all gentamicin 
assays. Antibiotic standards were made 
up in 0.9% saline plus 50 mg/100 ml of 
bovine serum albumin and assayed in 
triplicate with each aqueous humor assay. 
Because the assay is more sensitive for 
low concentrations, high values were spot 
checked by diluting the aqueous humor 
and reassaying. 

To rule out the possibility that local 
anesthetics themselves might affect the 
bioassay or influence the growth of the 
test microorganisms, filter disks saturated 
with anesthetic solution alone (in seria! 
dilutions) were placed on a series of seed- 
ed plates and incubated as previously 
described. Also a number of control aq- 
ueous humor samples from rabbits inject- 
ed with anesthetic and saline only were 
assayed. 

Zones of inhibition were measured 


with a caliper and a plot of (Sce P 


against micrograms per milliliter of anti- 
biotic standard was made on semilogar- 
ithmic graph paper, where d, is the diam- 
eter of the zone of inhibition and d, is the 
diameter of the filter disk. Concentration 
of antibiotic in the aqueous humor was 
read from the graph in micrograms per 
milliliter. 

When a semilogarithmic plot is used, 
small changes in original values are exag- 
gerated at the top of the curve. For this 
reason, the raw data were used for statisti- 
cal testing to avoid skewing the data. 
Student's t-test was applied to the values 
of the zones on inhibition. All results, 
checked with the Wilcoxon Rank Sum 
test, were indentical. 


RESULTS 


The influence of procaine and lidocaine 
HCI on the penetration of antibiotics into 
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the aqueous humor of the rabbit eye is 
summarized in the Table. In general, the 
addition of local anesthetic neither al- 
tered the penetration nor influenced the 
duration of antibiotic in aqueous humor. 
Calculation of micrograms per milliliter 
antibiotic in aqueous humor indicated 
that the absolute value decreased with 
time after an initial high level. No meas- 
urable zones of inhibition were observed 
on plates with anesthetic alone or those 
used to test aqueous humor from rabbits 
injected with anesthetic and saline. 

The concentration of methicillin in aq- 
ueous humor was not significantly altered 
by the addition of procaine or lidocaine at 
one or four hours (P > .05). At eight hours 
significantly lower antibiotic concentra- 
tions with procaine and significantly 
higher concentrations with lidocaine 
(P « .05) were observed. 

At one hour cephaloridine concentra- 
tion in the presence of lidocaine was 
lower than the control values (P « .05). 
No significant change in cephaloridine 
concentration in the aqueous humor with 
the addition of lidocaine at four or eight 
hours was noted. With procaine, ceph- 
aloridine values were similar to con- 
trols at one and eight hours; four-hour 
concentrations with procaine were signif- 
icantly higher (P « .05). The concentra- 
tion of penicillin G in the aqueous humor 
was not significantly altered by procaine 
or lidocaine at one, four, or eight hours 
(P > .05). No consistent difference was 
observed in gentamicin concentration in 
the aqueous humor when procaine or 
lidocaine were used. 

The addition of the local anesthctics 
had little effect on the pH of penicillin C, 
methicillin, or cephaloridine solutions. 
Presumably the buffering capacity of the 
commercial penicillin preparations con- 
taining citrate, and the intrinsic buffering 
capacity of cephaloridine were responsi- 
ble for maintaining a relatively constant 
pH. The addition of lidocaine HC] to 
gentamicin solutions increased the pH 
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from approximately 4.0 to 5.0. The addi- 
tion of procaine HCl to gentamicin solu- 
tions increased the pH an average of 0.2 
units. Neither increase was sufficient to 
influence the activity of the drug.? 


DISCUSSION 


Our studies confirm the work of Barza 
and associates? in that concomitant use of 
lidocaine with antibiotics commonly 
used in clinical ophthalmology does not 
interfere with their antibacterial activity. 
Our study also indicates that the intrao- 
cular penetration of subconjunctivally 
injected antibiotics is, in general, not 
altered by lidocaine over an eight-hour 
period. This is consistent with the lack of 
chemical reactivity observed during the 
early studies of lidocaine by the manufac- 
turer.? 

It would appear that the addition of 
procaine HCI to antibiotic solutions, in 
concentrations useful in clinical ophthal- 
mology, neither influences the antibacter- 
ial activity of the antibiotic, nor blocks 
penetration into the anterior chamber. In 
contrast, Lepri!? and Records! studied 
intraocular penetration of subconjunc- 
tival injections of commercial prepara- 
tions of repository penicillins. They 
found significantly reduced intraocular 
penetration with procaine penicillin. In 
the preparation of commercial procaine 
HCl penicillin, as patented by Bar- 
dolph,!? a 1996 excess of procaine base is 
added to a butyl acetate extract of the acid 
form of the antibiotic. A repository prepa- 
ration is thus created that is slowly ab- 
sorbed. In our laboratory, 60 mg of buff- 
ered potassium penicillin G in 0.1 ml was 
added to 2 mg of procaine HCl in an 
equal volume. In these concentrations, no 
apparent interaction occurred between 
procaine HCl and penicillin that would 
alter intraocular penetration or antibac- 
terial activity. No precipitate formed on 
mixing the the two components before 
determining the pH. No statistically sig- 
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nificant or clinical differences were ob- 
served in the concentrations of either of 
the penicilins assayed in the aqueous' 
humor at the various time intervals, ex- 
cept in the eight-hour studies with meth- 
icillin. 

It is not clear why the eight-hour methi- 
cillin concentrations differ significantly 
when used with the anesthetics. Neither 
are we certain why the cephaloridine con- 
centration in the aqueous humor when 
used with procaine was increased at four 
hours, and decreased when used with 
lidocaine at one hour. However, these 
results may be due to chance in the large 
number of experiments performed. 

In almost all of the four-hour studies 
the antibiotic concentration was higher 
when used with procaine than with the 
controls. This difference was statistically 
significant only in the cephaloridine ex- 
periment. These observations cannot be 
interpreted as clinically significant differ- 
ences in antibiotic concentrations with 
the use of anesthetics. 

It is not always necessary to inject an 
anesthetic with subconjunctivally admin- 
istered antibiotics. Pain thresholds vary 
considerably; additionally, some patients 
can show a reaction to the anesthetic 
itself.13 Some antibiotics such as cephal- 
oridine are intrinsically less painful than 
others, such as gentamicin and penicil- 
lin.14 However, in circumstances indicat- 
ing the use of an anesthetic, our studies 
suggest that these combinations can be 
used without interaction affecting intrao- 
cular penetration of the antibiotic. 


SUMMARY 


The combination of the subconjunc- 
tival injection of lidocaine HCl or pro- 
caine HCl with the subconjunctival 
injection of penicilin G, methicillin, 
cephaloridine, or gentamicin did not in- 
fluence their intraocular penetration or 
subsequent antibiotic activity in aqueous 
humor of experimental animals. 
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GRAFT EDEMA AFTER SUTURE REMOVAL 


DANIEL B. GOLDBERG, M.D., DAVID J. SCHANZLIN, M.D., ! 
BARTLY J. MoNDINO, M.D., AND STUART I. BROWN, M.D. 
Pittsburgh, Pennsylvania 


Many corneal surgeons now use contin- 
uous monofilament sutures for wound 
closure in penetrating keratoplasty. This 
suture provides excellent wound closure, 
minimal tissue reaction, and maximal pa- 
tient comfort. l 

The removal of the monofilament su- 
ture is a critical stage in postoperative 
care. Brown and Tragakis! reported 
wound dehiscence in eight of 28 corneal 
transplants after removal of 10-0 nylon 
continuous sutures at three to eight 
months after surgery. Graft failure caused 
by wound dehiscence after suture remov- 
al commonly occurs.!2 However, when 
suture removal is delayed for a year or 
longer, the frequency of wound dehis- 
cence with or without concomitant graft 
failure can be minimized.’ Sutures are 
removed because this may reduce irregu- 
lar astigmatism and avoid the complica- 
tions of suture degradation resulting in 
irritation of the cornea and tarsal conjunc- 
tiva from the exposed suture ends. 

We describe herein six cases in which 
suture removal precipitated graft edema 
in eyes where no wound dehiscence oc- 
curred. This is the first report, to the best 
of our knowledge, that emphasizes this 
complication of penetrating keratoplasty. 


SUBJECTS AND METHODS 


The records of all penetrating kerato- 
plasties performed by one of us (S.I.B.) 
from June 1974 to September 1978 were 
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reviewed. These included the records of 
128 penetrating keratoplasties where su- 
ture removal had been performed. All 
cases of graft edema after suture removal 
where there was no evidence of wound 
dehiscence are presented. 

The continuous sutures were routinely 
removed after one year or longer. At this 
time, all eyes were being treated with 
topical corticosteroids once or twice a 
day. Suture removal was performed with 
Vannas scissors and jeweler’s forceps at 
the slit lamp or occasionally in the operat- 
ing room. Because the corneal epithelium 
covered the continuous suture, it was 
necessary to cut through the epithelium to 
expose the nylon suture. After suture re- 
moval, eyes were patched overnight and 
examined the next day. 


CASE REPORTS 


Case 1—A 47-year-old woman with keratoconus 
underwent penetrating keratoplasty in the left eye in 
September 1975. The graft remained transparent 
until June 1976 when blunt trauma to the left eye 
resulted in a large wound dehiscence with loss of 
vitreous and extrusion of the crystalline lens. A 
repeat penetrating keratoplasty and anterior vitrec- 
tomy were performed on the same day. Postopera- 
tively, the transplant remained transparent. In 
March 1977, the graft suddenly became edematous. 
The patient was treated with hourly topical dexa- 
methasone 0.1% (Maxidex), a subtenon injection of 
40 mg of triamcinalone diacetate and GO mg of 
systemic prednisone orally for two days. The edema 
cleared except for a small area in the peripheral 
inferonasal quadrant. Topical corticosteroids were 
tapered to two applications each day. In August 
1978, the continuous suture was removed and 24 
hours later the inferior one third of the graft had 
both stromal and epithelial edema. The eye was 
treated with a subtenon injection of 40 mg of triam- 
cinalone diacetate and hourly topical corticoste- 
roids, with gradual resolution of the edema over tlie 
next two weeks until only the peripheral edema that 
was present before suture removal remained. The 
intraocular pressure was normal throughout the 
course of graft edema. 

Case 2—A 68-year-old man developed bullous 
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keratopathy after cataract extraction in 1974. A pene- 
trating keratoplasty and anterior vitrectomy were 
performed in the left eye in February 1976. Postop- 
eratively, the patient’s graft remained transparent. 
In December 1977, an episode of graft edema, pre- 
sumed to be on an immune basis, was treated by a 
subtenon injection of 40 mg of triamcinalone diace- 
tate and hourly topical prednisolone acetate 1% 
(Econopred). The edema resolved within one week, 
In August 1978, the continuous nylon suture was 
removed, and the next day, diffuse epithelial edema 
was noted (Figs. 1 and 2). The intraocular pressure 
was normal. Three days of treatment with hourly 
topical corticosteroids did not result in any improve- 
ment. Prednisone (40 mg) each day and two sub- 
tenon injections of triamcinalone diacetate one week 
apart resulted in gradual resolution of graft edema 
over a two-week period. 

Case 3—A 28-year-old man with keratoconus un- 
derwent a penetrating keratoplasty of the left eye in 
November 1977. Postoperatively, his graft remained 
transparent. In March 1978, the continuous nylon 
suture had loosened at the 10 o’clock meridian and 
an exposed suture loop created an epithelial defect. 
The epithelium healed after application of a thera- 
peutic soft contact lens. In July 1978, the suture was 
partially removed in the area from 6 to 12 o'clock. 
Twenty-four hours later diffuse epithelial edema 
was noted. The intraocular pressure was 18 mm Hg. 
The graft edema cleared after three days of treatment 
with topical corticosteroids. The remainder of the 
suture was removed in August 1978 with no further 
complications. 

Case 4—-A 43-year-old man was left with a dif- 
fusely scarred cornea after repair of multiple corneal 
lacerations and removal of a traumatic cataract 
caused by an explosive injury to the right eye in 
October 1974. In May 1975, he underwent aphakic 
penetrating keratoplasty and anterior vitrectomy. 
Postoperatively, the graft remained transparent. In 
March 1976, the graft became edematous and cells 
were noted in the anterior chamber. His graft rejec- 





Fig. 1 (Goldberg and associates). Case 2. Graft 
before suture removal. 
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Fig. 2 (Goldberg and associates). Case 2. Graft 
edema one day after suture removal. 


tion was treated with hourly topical dexamethasone 
0.196, a subtenon injection of triamcinalone diace- 
tate and 60 mg of prednisone orally for three days. 
The graft edema resolved except in the periphery 
between 2 and 4 o'clock. 

In April 1976, the suture was removed and the 
next day the graft was again thickened and edema- 
tous with a few cells and trace of flare in the anterior 
chamber. The eye was treated with a subtenon 
injection of 40 mg of triamcinalone diacetate and 
hourly topical dexamethasone 0.1%. The graft 
edema gradually disappeared during three weeks of 
treatment except for the peripheral edema that re- 
sulted from the initial episode of graft rejection. The 
intraocular pressure was normal during this episode. 
In September 1976 a third episode of graft edema 
occurred, associated with keratic precipitates inferi- 
orly on the graft. This was successfully treated with 
topical and subtenon corticosteroids. 

Case 5—~A 70-year-old woman developed bullous 
keratopathy in her left eye after cataract extraction in 
1968. In May 1976 she underwent penetrating kera- 
toplasty and anterior vitrectomy in the left eye. 
Postoperatively, the graft remained transparent. In 
September 1977 the continuous suture was re- 
moved. The next day the graft had epithelial and 
stromal edema. The intraocular pressure was 18 mm 
Hg. The eye was treated hourly with topical cortico- 
steroids, and the edema cleared except in the ex- 
treme periphery. 

Case 6—A 72-year-old woman with bullous kera- 
topathy after intraocular lens implantation under- 
went pseudophakic penetrating keratoplasty of the 
left eye in August 1976. Postoperatively, the graft 
remained transparent centrally, although intermit- 
tent peripheral epithelial edema was noted superior- 
ly. In September 1978 the continous monofilament 
nylon suture was removed. On the next day diffuse 
epithelial edema of the graft was noted. Treatment 
hourly with topical prednisolone acetate 1% was 
insufficient to clear the edema. After a subtenon 
injection of 40 mg of triamcinalone diacetate, the 
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epithelial edema resolved for two weeks. However, 
the patient returned in November 1978 with a mark- 
edly thickened and edematous graft as well as an 
area of wound dehiscence in the 1 to 3 o'clock 
meridian that was repaired with three interrupted 
9-0 silk sutures. 


DISCUSSION 


Graft edema developed after removal of 
a continuous monofilament nylon or Pro- 
lene suture in six eyes. In all cases, partial 
or total resolution of graft edema occurred 
after treatment with corticosteroids. In 
two of the grafts, the edema resolved after 
treatment with topical corticosteroids 
alone, whereas the remaining four grafts 
required the addition of systemic or sub- 
tenon corticosteroids, or both, for resolu- 
tion. Three cases showed persistent pe- 
ripheral graft edema, although in two of 
these cases the residual edema corre- 
sponded to a pre-existing area of edema 
that resulted from a previous episode of 
graft rejection. Two cases subsequently 
developed another episode of graft rejec- 
tion two and five months after suture 
removal with one of these cases also de- 
veloping a concurrent late wound dehis- 
cence. 

The mechanical trauma of suture remo- 
val with epithelial abrasions usually re- 
sults in almost immediate conjunctival 
hyperemia and occasionally in photopho- 
bia. Possibly this trauma may cause a 
sufficient degree of uveal or corneal in- 
flammation to precipitate graft edema. 
Graft edema after ocular inflammation 
has been shown clinically,® and experi- 
mentally.9" The trauma of suture removal 
may cause endothelial decompensation 
by direct injury to the cornea or indirectly 
by secondary iritis. 

Suture removal in corneas with pre- 
existing vascularization may result in im- 
mune rejection triggered by the trauma.?8 
However, no significant vascularization 
of the host cornea or of the graft bed was 
present in this series. It is also possible 
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that anterior chamber inflammation re- 
sulting from suture removal may trigger 
an immune rejection of corneal grafts in 
patients already sensitized to their donor 
tissue. Secondary iritis caused by the 
traumatic keratitis after suture removal 
may allow sensitized lymphocytes to 
reach the endothelium and cause an im- 
mune rejection. That three of the grafts in 
this series had been previously treated for 
episodes of presumed immune rejections 
supports this hypothesis. These three 
cases had severe and prolonged episodes 
of graft edema after suture removal. 

The rapidity with which graft edema 
develops after suture removal as well as 
the possibility of wound dehiscence indi- 
cate the need for slit-lamp examination on 
the day after suture removal. This permits 
early detection and treatment of compli- 
cations that can jeopardize the success of 
the graft. 


SUMMARY 


Graft edema developed after removal of 
continuous monofilament sutures in six 
eyes of six patients in whom no wound 
dehiscence occurred. All sutures were re- 
moved at least one year after penetrating 
keratoplasty, and graft edema was noted 
one day after suture removal. In all cases, 
partial or total resolution of graft edema 
occurred after treatment with corticoste- 
roids. In two of the grafts, the edema 
resolved after treatment with topical cor- 
ticosteroids alone, whereas the remaining 
four grafts required the addition of sys- 
temic or subtenon corticosteroids, or 
both, for resolution. 

The trauma associated with suture re- 
moval may cause endothelial decompen- 
sation either by direct injury to the cornea 
or by a secondary iritis. To the best of our 
knowledge, graft edema after suture re- 
moval is a late complication of penetrat- 
ing keratoplasty that has not been previ- 
ously emphasized. 


168 


REFERENCES 


1. Brown, S. L, and Tragakis, M. P.: Wound de- 
Hiscence with keratoplasty. Complication of the 
continuous suture technique. Am. J. Ophthalmol. 
72:115, 1971. 

2. Binder, P. S., Abel, R., Jr., Polack, F. M., and 
Kaufman, H. E.: Keratoplasty wound separations. 
Am. J. Ophthalmol. 80:109, 1975. 

3. Boruchoff, S. A., Jensen, A. D., and Dohlman, 
C. H.: Comparison of suturing techniques in kerato- 
plasty. Ann. Ophthalmol. 7:433, 1975. 

4. Shahinian, L., Jr., and Brown, S. I.: Postopera- 
tive complications with protruding monofilament 
nylon sutures. Am. J. Ophthalmol. 83:546, 1977. 


AMERICAN JOURNAL OF OPHTHALMOLOGY 


AUGUST, 1979 


5. Moore, T. E., and Aronson, S. B.: The delayed 
graft reaction in man. Am. J. Ophthalmol. 72:249, 
1971. 

6. Polack, F. M.: The effect of ocular inflamma- 
tion on corneal grafts. Am. J. Ophthalmol. 60:259, 
1965. 

7. Nagano, H.: Ueber experimentelle untersuch- 
ungen zur pathologie des hornhautendothels. Be- 
right der Ophthalmologischen Gesellschaft (Heidel- 
berg) 37:361, 1911. 

8. Levenson, J. E., and Brightbill, F. S.: Endo- 
thelial rejection in human transplants. Arch. Oph- 
thalmol. 89:489, 1973. 


OPHTHALMIC MINIATURE 


The eye should never view an intense light. The light of a flame 
should never fall upon any part of the eye during use. Bodies of all 
colors should be equally viewed, and after regarding a bright or 
primary color, repose should be sought by looking at a tertiary color. 
An unsteady flame is hurtful during reading or writing. The eye is 
liable to damage from being employed on black objects by artificial 
light, because it is insufficient for the purpose. The observation of 
objects at the reflecting angle is hurtful, from the intensity of the 
light. All coverings to lights are injurious, as the clearness of the 
flame is diminished; and ground glass shades are particularly 
detrimental. Reading during railway travelling is hurtful, because of 
the constant unsteady motion which is imparted to the book. The 
observation of close objects during rapid locomotion is trying and 
detrimental to vision. Glass of neutral tint, blue or green color, may 
be employed to protect the eyes from a bright sun in the middle of 
the day; but they are injurious when the light is not painfully 
intense. Rapid transition from darkness to intense light is liable to 


be followed by blindness. 


Sarah J. Hale and Louis A. Godey 


Godey’s Lady’s Book and Magazine, 1856 











SCANNING ELECTRON MICROSCOPY OF 
CONGENITAL CORNEAL LEUKOMAS (PETERS’ ANOMALY) 


FRANK M. PoLACK, M.D., AND ENRIQUE L. GRAUE, M.D. 


Gainesville, Florida 


Peters’ anomaly is defined as congenital 
corneal opacities with absence of Des- 
cemet’s membrane centrally and associat- 
ed ocular abnormalities that include irido- 
corneal and, sometimes, lenticulocorneal 
adhesions.'? In a histopathologic study 
of 19 eyes with congenital central cor- 
neal leukomas, Townsend, Font, and 
Zimmerman® described three groups of 
central cornea opacities: (1) corneas with 
central defects in Descemet’s membrane 
without corneolenticular contact or cata- 
ract; (2) central defects in Descemet's 
membrane with cataract or corneolenticu- 
lar adhesions; and (3) central defect in 
Descemets membrane associated with 
Riegers mesodermal dysgenesis. Light 
and transmission electron microscopy 
have not revealed the cause of Peters’ 
anomalv, or defined the possible pathoge- 
netic mechanisms. 

We report herein the results of clinical, 
scanning and transmission electron mi- 
'roscopic studies on three eyes with Pe- 
ters’ anomaly. In one eye, evidence sug- 
gested that the defect could have been 
caused by pupillary membrane adhe- 
sions. In the other two corneas from a 
patient who had congenital rubella, the 
alterations in the central cornea and the 
presence of leukocytes suggested an in- 
flammatory origin. However, profound 
changes in the development of the corne- 
al stroma and Descemet's membrane indi- 
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cated interference with the development 
of the cornea. 


CASE REPORTS 


Case 1—A 9-month-old infant was referred to us 
with central corneal opacity in the right eye since 
birth (Fig. 1). The left eye had a normal cornea. Both 
corneas were 11.5 mm in diameter. The child had 
normal growth and development, and no other 
anomalies were found. Slit-lamp examination of the 
right eye showed a central leukoma of moderate 
density with thickened stroma. The corneal cloudi- 
ness decreased in density toward the corneoscleral 
limbus, which showed a prominent posterior 
embryotoxon. An iris adhesion was present in the 
right lower quadrant. The intraocular pressure was 
normal. The child underwent a 7-mm penetrating 
keratoplasty. At the time of corneal button excision, 
a superficial portion of the midiris adhering to the 
cornea separated easily from the tissue, but a small 
portion had to be sectioned with scissors. The lens 
was clear, and a good red reflex was observed. The 
corneal transplant was secured with 10-0 running 
monofilarnent nylon that was removed seven months 
later. The transplant has remained clear for two 
years (Fig. 2). 

Case 2—An ll-month-old infant was referred to 
us with a history of rubella syndrome, prematurity, 
slow growth and development, and bilateral centra! 
corneal opacities (Fig. 3). A ventricular septal defect 
was found, but did not require surgical intervention. 
The child followed a penlight with either eve. 
Evelids were normal, the corneas measured 10.5 mm 





Fig. 1 (Polack and Graue). Case 1. Right cornea 
showing a prominent posterior embryotoxon and « 
central corneal opacity. 
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Fig. 2 (Polack and Graue). Case 1. The same eye 
one year after penetrating keratoplasty. 


in diameter, and the deep central corneal opacities 
precluded visualization of the iris or lens. Under 
general anesthesia, the intraocular pressure was 
R.E.: 18 mm Hg and L.E.: 24 mm Hg. Ultrasonic 
B-scan of both eves revealed no abnormalities of the 
posterior segment and a lens in normal position. 

A 7-mm penetrating keratoplasty was performed 
in the right eye. At the time of corneal button 
excision, a few fine bleeders were found inferiorly in 
the deep stroma. Two small iris synechiae were 
found that were severed with scissors. This iris was 
hypoplastic with poorly formed sphincter. The lens 
was clear and a good red reflex was obtained. The 
transplant was secured with 10-0 monofilament 
nylon in a running fashion. Seven months later, the 
clear graft developed a central streptococcal corneal 
ulcer and required regrafting. This graft remained 
clear for five months and then gradually opacified. 





Fig. 3 (Polack and Graue). Case 2. Right cornea 
showing dense central opacity with peripheral haze 
and deep, fine vascularization. The left eye had 
exactly the same tvpe of central leukoma. 


AMERICAN JOURNAL OF OPHTHALMOLOGY 





AUGUST, 1979 


The left eye also received a 7-mm penetrating 
keratoplasty and was sutured with 10-0 monofila- 
ment nylon (Fig. 4). The iris in this eve was also 
found to be hypoplastic, but without adhesions to 
the cornea. The lens was clear, and a good red reflex 
was obtained. This graft has remained clear after 
suture removal (three months), and refraction under 
anesthesia revealed a hyperopia of about 2 diopters. 


MATERIAL AND METHODS 


Three corneal buttons were removed at 
the time of keratoplasty and fixed imme- 
diately after removal in cold 2.5% buff- 
ered glutaraldehyde. Small portions of 
these specimens were removed for trans- 
mission electron microscopy. This tissue 
was then postfixed in 1% osmium tetrox- 
ide for one hour, then rinsed and dehy- 
drated in graded alcohols. Tissue for 
scanning electron microscopy was then 
dried in a critical point apparatus, the 
specimens were mounted on aluminum 
stubs, and examined in a Zeiss Novascan 
microscope at 20 kV. Pictures were re- 
corded on Polaroid F/N film. Specimens 
for transmission electron microscopy 
were embedded in Epon. Thin sections 
stained with uranyl acetate and lead ni- 
trate were studied with an electron micro- 
scope. 





Fig. 4 (Polack and Graue). Case 2. Clear penetrat- 
ing keratoplasty on this patient's left eye four 
months after transplantation. A thin, abnormal iris 
was seen through the graft. The lens was clear. The 
intraocular pressure was high. 
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RESULTS 

In Case 1 light microscopy of a periph- 
eral portion of the corneal button showed 
normal epithelium and Bowman s mem- 
normal Descemet's membrane and endo- 
thelium. Figure 5a shows a low-power 
view of the posterior comeal surface by 
scanning electron microscopy. Synechiae 
involving one quadrant of the corneal 
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ward the center of the cornea were noted. 
Endothelial cells were present around 
these synechiae, except in scattered spots 
and in the central area. 

Spots devoid of endothelial cells were 
noted (Fig. 5b) They appeared as 
punched-out holes through which a fi- 
brous laver could be seen. The endothe- 
lium showed no evidence of spreading, 


(arrows). An area of fibrillar adhesion 
between endothelial cells was evident 
(Fig. 5c). Two other defects in the endo- 
thelium and part of the synechiae (upper 
portion, Fig. 5d) that had the appearance 
of a thin mesh were evident. At the points 
of adhesion, the fibrils that composed this 
mesh penetrated between endothelial 
cells (arrow) as shown in Figure 5c. 

The central area of the cornea showed 
no endothelial cells. The posterior corne- 
tic cells with fibrillary processes and col- 
lagen bundles (Fig. 5e). The same type of 
fine collagen fibrils seen in the peripheral 
area was observed in this central are: 
(Fig. 5f). The endothelial cells delineat- 
ing the central defect were normal and of 
similar size, giving the impression of not 
spreading over the central area. 

Transmission electron microphoto- 
graphs of the deeper layer of the periph- 
eral corneal tissue showed an abnor- 
mal arrangement of the corneal lamellae 
(Fig. 6), These bundles were wavy with 


* 
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long-spacing collagen or basement mem- 
brane-like material (arrows). Descemet s 
membrane measured about 10 p but the’ 
larged portion of Descemet’s membrane 
covered by an endothelial cell. Only the 
anterior banded portion of Descemet's 
membrane was prominent. Endothelial 
cells were of normal appearance, but had 
vacuoles and prominent mitochondria. 

Light microscopy in Case 2 showed a 
normal or thickened epithelium in some 
areas of the right eye. Bowman's layer 
appeared thin, and the stroma showed 
irregularity of collagen bundles. Desce- 
met's membrane was prominent and was 
covered by thin cells. 

Scanning electron microscopy revealed 
a double laver of cells in most of the 
central area (Fig. 8) where a thin mem- 
brane covered the endothelium. This 
membrane had the appearance of a retro- 
corneal fibrous tissue in some areas with 
apparently normal endothelium (arrows). 
Many inflammatory cells. or maero- 
phages within the membrane were noted. 
Figure 9 shows this tissue at hi] 
nification. 

Transmission electron microscopy of a 
portion of this specimen showed an endo- 
thelial cell with prominent endoplasmic 
reticulum over collagen tissue and no 
Descemet's membrane material (Fig. 10). 
These fibroblastic cells were laid over 


material. The surface (asterisk) was also 
covered with collagen fibrils and amor- 
phous collagenous material. 

Light microscopy of the peripheral cor- 
nea of the left eye in Case 2 showed a 
normal anterior stroma, but thin or abnor- 
mal Descemet's membrane. By scanning 
specimen showed no endothelial cover- 
ing (Fig. 11a). Absence of endothelium 
extended to the periphery in one portion 


Fig. 5 (Polack and Graue). Case 1. Scanning ele 
corneal button. (a) There was a central endothelial € 
and broad synechiae to the endothelial 
Descemet's membrane and endothelium adjacent to central corneal defect were evident. The punched-out 
lesions show the deeper layers of the corneal stroma, which at h: gh magnification appeared to be covered by 
fine fibrillar collegen (arrows) (scanning electron microscopy, x5,000). (c) Mierophotograph shows an area 
of iris tissue adherent to the endothelial surface. The adherent tissue was formed by fine collagen fibrils that 
insinuated between endothelial cells (scannin g electron microscopy, x 2,000). (d) Low-power view of the 
endothelial surface of same specimen showing two large punched-out holes surrounded by normal 
endothelium, and an area of fibrillar tissueadhesion to the endothelial cell laver (arrows) (scanning electron 
microscopy, X 1,000). (e) Large fibroblast-like cell found in the central area devoid of Descemet's membrane. 
The cell was surrounded by fine fibrillar collagen material and thick collagen cords (scanning electron 
microscopy, x1,000). (£) High magnification microphotograph of the central area showing the appearance of 
the fibrillar collagen material covering the-central defect (scanning electron microscopy, x2,000) 
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Fig. 6 (Polack and Grane}. Case 1. Transmission electron mic rophotograph of the peripheral portion of the 
corneal button showing relatively normal endothelial ce a rather thin Descemet's membrane with 
deposition of basement membrane-like material in the deeper stromal layers (arrows), The collagen forming 
the corneal lamellae had an abnormal distribution resembling the arrangement of collagen bundles in scar or 
scleral tissue. Deposition of amorphous tissue in the deeper layers and the presence of abnormal keratocytes 
were evident (transmission electron microscopy, x 16,800). 
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l An endothelial cell with prominent mitochrondria and endoplasmic 
and this material was found scattered through the deeper stroma! 


(Polack and Grane). Cas 
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Fig. 8 (Polack and Graue). Case 2. Right eye, NEM E " NS 

shows a fine retrocorneal membrane spread out over F ig. 9 (P olack and Graue). Case 2. Right eve, At 
the corneal endothelium. Arrows point to areas of high magnification, thë microphotograph shows the 
thickening or apparent adhesion of this membrane, thin fibrous membrane covering endothelial cells 
Fibroblasts and inflammatory cells were found (scanning electron microscopy, x500). 
within the fribrous membrane (scanniag electron 

microscopy, X90). 

















Fig. 10 (Polack and Graue). Case 2. Right eve, Electron microphotograph showing the fine retrocorneal 
membrane present in the periphery of the excised corneal button. Fine fibroblastic cells appeared enmeshed 
in fine collagen or amorphous tissue (asterisk). The endothelial cells lay over a layer of collagen tissue that 
was part of the stroma without any evidence of Descemet's membrane (transmission electron microscopy, 
x 14,800). 















Fig. 11 (Polack and Grave). Case 2. Left eye. (a) The corneal button shows a large area devoid oi 
endothelium. In the central area, there was a criss-cross of dense collagen material and inflammatory cells 
were scattered through the posterior cornea (scanning electron microscopy, x90). (b) The microphotograph 
shows the edge of the central leukoma that was outlined by endothelial cells. These cells sent cytoplasmic 
prolongations or filamentous strands over the abnormal Descemet's membrane (scanning electron microsco- 
py, X4,000). (c) The central area of the specimen shows an artifactual detachment of the fibrous laver devoid 
of endothelium. The underside of this fibrous layer (arrow) was covered by epithelial-like cells (scanning 
electron microscopy, x90). (d) The microphotograph shows the surface of the central fibrous laver. It was 
covered by fibroblasts and dense collagen strands over epithelial-like cells (scanning electron microscopy, 





microscopy, x 1,000). 
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of the specimen (Fig. 11a). The edge of the 
endothelial layer showed large cells with 
fine cytoplasmic or filamentous processes 
over the stromal layers (Fig. 11b). Toward 
the center of the cornea, thick collagen 
cords, fibroblasts, and fine fibrils were 
present (Fig. 11c). This layer would de- 
tach from a deeper tissue layer containing 
flat cells of epithelioid appearance (ar- 
rows). Figure 11d shows these fibroblas- 
tic elements at higher magnification. Fig- 
ures lle and 11f show the surface of the 
epithelial-like cells forming the under- 
side of the fibrous membrane and the 
deeper layer over the stroma (Fig. 11c). 

Transmission electron microscopy re- 
vealed a peripheral portion of the speci- 
men and showed a fibroblast-like cell over 
stromal tissue (Fig. 12). Transmission 
electron microscopy sections were not 
obtained of the central area. 
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DISCUSSION 


The results of the three corneal speci- 
mens studied correspond to the first of 
three groups described by Townsend, 
Font, and Zimmermar? even though two 
specimens showed evidence of mesoder- 
mal dysgenesis and one had transient 
high intraocular pressure. High intraocu- 
lar pressure has been found in 5096 of the 
eyes with this anomaly? and may be relat- 
ed to alterations in the trabecular mesh- 
work.? Peters’ anomaly is bilateral in 8096 
of cases,! and as in our Case 1, it can be 
present in only one eye. The cause of this 
anomaly can only be determined from the 
examination of pathologic specimens 
with an approximate determination of its 
time of development, which usually cor- 
responds to the early stages of Descemet's 
membrane formation.!97? The possibility 
of imperfect separation of the lens vesicle 














Fig. 12 (Polack and Graue). Case 2. Left eye, Electron microphotograph of the peripheral portion of the 
corneal button, showing an abnormal endothelial cell over the corneal stroma. Descemet's membrane was 
totally absent (transmission electron microscopy, x39,600). 
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from the cornea is not valid in eyes with a 
normal anterior chamber and a clear lens. 
Scanning electron. microphotographs of 
the first cornea suggest the likelihood that 
embryonic-like collagen material may 
have been in contact with the corneal 
stroma before or at the time of mesothelial 
differentiation and Descemet' s membrane 
formation. A possible structure could 
have been the tunica vasculosa lentis, 
because the defect in Descemet's mem- 
brane seemed to be coated by embryonic 
type collagen. This material resembles 
iris adhesions; however, the collagenous 
material goes through the surface of the 
corneal endothelium, which is different 
from a true iris adhesion to the endotheli- 
al surface. This finding in our case elimi- 
nates the possibility of these defects 
being caused by lenticular contact to the 
developing cornea, as has been suggested. 
The other two specimens also showed 
under-development or lack of Descemet's 
membrane formation. However, these 
corneas showed a fibrous membrane re- 
placing the endothelium in the central 
areas and covering normal endothelial 
cells in other areas. Additionally, the stro- 
ma showed abnormal collagen formation. 
Inflammatory cells found in these two 
specimens suggested that the alterations 
were the end result of an inflammatory 
process after the endothelial cells ap- 
peared and began producing Descemet's 
membrane. This is supported by the his- 
tory of maternal rubella,^5!9 and the 
presence of associated anomalies such as 
iris dysgenesis, cardiac anomalies, and 
malformations of the neuroskeletal sys- 
tem in the child. 

We found that in all three corneas, but 
particularly in the last two (Case 2), the 
corneal stroma showed collagen fibers of 
abnormal thickness arranged in an irregu- 
lar fashion, as we usually see in corneas 
with scar tissue. Also, Descemet's mem- 
brane was of reduced thickness with 
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aberrant Descemet's membrane material 
deposition in all three corneas. All this 
indicates that the corneal anomaly was 
not only limited to the alteration in Des- 
cemet's membrane formation, but also to 
the normal diposition and structure of 
the stromal collagen. It has been shown 
by Waring, Rodrigues, and Laibson* 
and Stone and associates? in electron 
microscopic studies of corneas with 
Peters’ anomaly that the epithelium may 
be abnormal with absent Bowman's 
membrane. Our electron microscopic 
studies have confirmed this finding as 
well as those of Nakanishi and Brownt 
and Kupfer, Kuwabara, and Stark!? who 
found absent or rudimentary Descemet's 
membrane in patients with this anomaly. 
However, we found no endothelial cells 
in the central cornea of Case | except 
for large fibroblastic cells within the 
embryonic-like collagen that filled the de- 
fect in Descemet’s membrane. 

The ultramicroscopic findings de- 
scribed in Peters’ anomaly apparently can 
degree of malformation, the time of oc- 
currence, and the cause. For example, in 
Case l, the defect in Descemet's mem- 
brane was outlined by almost normal en- 
dothelial cells. In the two other corneas 
of the patient with the rubella syndrome, 
the corneal endothelium was diffusely 
covered and, in some areas, was totally 
replaced by abnormal endothelial cells or 
fibroblasts that form a retrocorneal mem- 
brane. This placed the corneal transplants 
in these two corneas (Case 2) in a differ- 
ent perspective than the first cornea (Case 
1) because the donor tissue was surround- 
ed by fibroblastic elements that could 
eventually invade the endothelium of the 
corneal transplant. Clear transplants in 
Peters’ anomaly have been reported by 
several authors,>7:!1-1344 some within a 
few months after surgery, and others sev- 
eral years postoperatively. This operation 
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can be performed in young infants, par- 
ticularly when both eyes are compro- 
mised, as in Case 2. Clinically, the opera- 
tion does not present any difficulties, but 
it is advisable to obtain yousg donor 
tissue to prevent the formation of retro- 
corneal membranes that may be present 
in the recipient cornea. The progressive 
opacification of the right corneal trans- 
plant in Case 2 suggests the possiblity of 
fibrous membrane regrowth over the graft 
endothelium. 


SUMMARY 


Specimens of three corneas ir two pa- 
tients with Peter's anomaly were obtained 
at the time of penetrating keratoplasty 
and studied by scanning and transmis- 
sion electron microscopy. In one patient, 
the anomaly was monocular, and the en- 
dothelial surface showed a central defect 
in Descemet's layer with isolated rounded 
defects in the midperiphery. Fine col- 
lagenous material covered the posterior 
surface. The other two specimens were 
obtained from a patient with rubella syn- 
drome without cataracts. The cornea 
showed malformation of  Descemet's 
membrane with fibroblastic overgrowth 
on the endothelial layer. Epithelial-like 
cells and leukocytes were also found. 

The congenital central leukoma we be- 
lieve was caused by adhesion of the pu- 
pillary membrane in our first patient, and 
possibly was inflammatory in our second 
patient. 
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VASCULAR ANASTOMOSES BETWEEN THE IRIS AND PERSISTENT 
HYPERPLASTIC PRIMARY VITREOUS 


HENRY I. MEISELS, M.D., AND MORTON F. GOLDBERG, M.D. 


Chicago, Illinois 


The fetal ophthalmie vascular svstem 
may be affected by numerous congenital 
abnormalities. These vary from the Mit- 
tendorf dot and Bergmeister's papilla, 
which may have no effect on visual func- 
tion, to persistent hyperplastic primary 
vitreous, which may affect multiple oph- 
thalmic structures and is usually associat- 
ed with diminished visual function. We 
report herein five cases of a persistent 
anastomotic blood vessel between the an- 
terior and posterior portions of the tunica 
vasculosa lentis as one manifestation of 
the persistent hyperplastic primary vitre- 
ous syndrome, and relate the presence of 
this to the diagnosis and prognosis of 
other ocular abnormalities. 


CASE REPORTS 


Case lA 23-month-old girl was first seen by us 
in July 1973 because of leukocoria in the right eye. 
Retinoblastoma was suspected. She was the product 
of an uncomplicated, fullterm pregnancy. Exami- 
nation with the patient under anesthesia revealed 
the corneal diameters to be R.E.: 11.5 mm horizon- 
tally by 10.5 mm vertically; L-Ex 11.0 mm horizon- 
tally by 11.5 mm vertically. Cycloplegic retinoscopy 
showed a refractive error in the right eve of a ~ 14.00 
diopter sphere +1.50 diopter cylinder x60 degrees; 
that of the left eve was a +0.75 diopter sphere. The 
anterior chamber of each eye was deep. The iris of 
the right eye had a small notch at 2:30 o'clock at the 
pupillary margin. A patent and abnormally promi- 
nent vessel extended from the stroma of the iris 
through the notch (Fig. 1) and around the equator of 
the lens to anastomose with the persistent posterior 
tunica vasculosa lentis (Figs. 2 and 3). A second tiny 
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vascular branch extended toward, but not into, the 
pupil. The iris of the left eve was normal. The lenses 
were clear bilaterally. The ciliary processes of both 
eves were normal. 

The vitreous in the right eve had a persistent, 
patent vascularized stalk and a second nonvascular- 
ized stalk, both of which originated at the optic disk 
and anastomosed with a white, opaque retrolental 
fibrovascular membrane. The membrane occupied 
about one third of the dilated pupillary space 
(Fig. 3). The vitreous of the left eve was clear. There 
was a diminished macular light reflex and no fovea! 
pit in the right eye. The right optic nervehead 
showed a myopic temporal erescent and a tilted 
disk. Peripheral depigmented patches suggested ret- 
inal pigment epithelial atrophy. There was no retin- 
oblastoma. The fundus of the left eve was normal. 

The patient was treated with dilation of the right 
pupil, a contact lens, and intermittent patching of 
the left eye. When most recently seen at age 4'/s 
years, the visual axis in the right eye was clear. The 
best corrected. visual acuity in the right eye was 
3.6/120 (12/400), while the uncorrected visual acuity 
in the left eye was 6/7.5-1 (20/25- 1). At this time the 
anterior chamber in the right eye was only slightly 
shallow, but no dragged ciliary processes were visi- 
ble. The abnormally prominent anastomotic iris 
vessel was unchanged, as was the remainder of the 
anterior segment of the right eye. 

Case 2—A 6-week-old girl was first seen else- 
where in November 1975. She was the product of a 
full-term pregnancy, but was delivered by caesarean 
section because of cephalopelvic disproportion and 
lace presentation. 

The mother had taken antiemetic medication dur- 
ing the first trimester of the pregnancy and diuretics 
during the last trimester. The exact drugs were 
unknown. The mother had bilateral congenital cata- 
racts and webbed toes on the right foot. 

The child had multiple congenital anomalies in- 
cluding cleft palate, multiple hemangiomas, partial 
syndactyly of the left third and fourth toes, and 
bilateral microphthalmos and microcornea, Evalua- 
tion for galactosuria, rubella, and homocystinuria 
was negative. The chromosomal pattern was normal 
(46 XX). 

An examination with the patient under anesthesia 
was performed at age 4 months. The horizontal and 
vertical corneal diameters were R.E. 7.5 x 8.0 mm; 
L.E.: 8.5 x 8.0 mm. The corneas were clear, Retinos- 
copy was not performed on the right eye because a 
cataract was present, but the left eve showed a 
refractive error of a —14.00 diopter sphere. The 
anterior chambers were deep and gonioscopy was 


" normal. The right eye had an abnormally prominent 


iris vessel running radially along the 12 o'clock 
meridian, passing around and notching the pupil- 
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lary margin (Fig. 4). Because of the dense cataract, it 
could not be determined if the vessel actually anas- 
tomosed with retrolental tissue. The left eye had a 
similar radial vessel at 6 o'clock that notched the 
pupil as it passed around it into the posterior cham- 
ber. Remnants of the pupillary membrane were 
attached to the corneal endothelium centrally. The 
left lens had a posterior, central cortical cataract, but 
was clear elsewhere. 

Ophthalmoscopic examination of the left eye re- 
vealed peripapillary pigmentary mottling, a macular 
area with no foveal pit, and clamped pigmentation 
that extended inferotemporally from posterior to the 
equator to the periphery. The retinal vasculature 
was normal, but a vessel originating at the disk 
projected forward, traversed the vitreous,.and termi- 
nated at the posterior aspect of the lens at 4:30 
o'clock. Schigtz tensions were R.E. 15:0 mm Hg 
and L.E.: 17.3 mm Hg. No abnormalities were seen 
between the lens and the posterior pole of the right 
eve by B-scan ultrasonography. The axial length of 
both eyes was less than 15 mm. 

A repeated examination under general anesthesia 
was performed when the patient was 8 months old. 
The corneal diameters were R.E.: 8.0 x 8.0 mm, and 
L.E. $5 x 8.75 mm. Cycloplegic retinoseopy of the 
left eye showed a + 18,00 diopter sphere. Schiøtz ten- 
sions were 22 mm Hg in both eves. The examination 
findings were otherwise unchanged. An electroretin- 
ogram was diminished in amplitude in the right eve 
and normal in the left eye. The patient was treated 
with 0.25% scopolamine twice daily in the left eve, 
and the appropriate spectacle correction for the left 
eve. 

At age 9 months, there was no fixation with the 
right eye but central steady fixation in the left eve, 
which followed a light. At age 15 months, pendular 
nystagmus was noted. At age 33 months, visual 
acuity was light perception in the right eye and 
counting fingers at 1 m in the left eve. The abnor- 
mally prominent radial iris vessels were unchanged 
in both eyes, as were the remainder of the anterior 
segments, 

Case 3—A 2-week-old boy was born by caesarean 
section three weeks past the estimated date of labor. 
The 36-year-old mother was a gravida 6, para 4, 
abortion 2. The pregnancy was uncomplicated. The 
child had neonatal jaundice treated by phototherapy 
with ocular occlusion. He received oxygen of un- 
known concentration and duration while in an incu- 
bator. 

Physical examination in November 1977 at age 2 
weeks revealed no fixation with either eve, Cyclo- 
plegic retinoscopy showed a +1.50 diopter sphere 
bilaterally. There was a triangular area of scleraliza- 
tion of the cornea between 3:30 and 5 o'clock in the 
right eve that extended about 1.5 mm onto the 
cornea. Corneal diameters were normal and sym- 
metrical. The anterior chamber in the right eye was 
deep and clear. There were two abnormally promi- 
nent radial vessels on the right iris that traveled from 
beneath the peak of the sclerocornea around the 
pupillary margin, causing a small iris notch. The 
vessels anastomosed with a retrolental fibrovascular 
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membrane (Fig. 5). There was also a fine network of 
blood vessels over the entire surface of the iris anda 
protrusion into the pupil of a persistent pupillary 
membrane at 5 o'clock (Fig. 5). A posterior subcap- 
sular cataract precluded visualization of the fundus 
of the right eye. The anterior segment and fundus of 
the left eye were normal. 

At age 6 months the right eye showed no fixation, 
but the pupil reacted directly to light. Central steady 
fixation of the left eve was present. The sclerocornea 
was more noticeable, and the right lens was now 
totally opaque. No inflammation was present. The 
fine vessels on the iris had atrophied, but the large 
vessels at 3:30 o'clock were unchanged. The anterior 
chamber was deep, and tactile tensions were normal. 

case 4—A 6G-month-old boy had a left esotropia 
and pupillary abnormality since birth. His parents 
noted that he followed objects only with his right 
eye and would not tolerate occlusion of the right 
eve. 

He was the product of an uncomplicated, full- 
term pregnancy, and normal delivery. His birth 
weight was 868 g. His developmental milestones 

The right eye showed central steady fixation, but 
the left dye showed afixation. He would not tolerate 
covering of the right eve. He had a left esotropia of 
12 degrees Hirschberg. The left pupil was displaced 
nasally. Both pupils reacted to light, and no afferent 
pupillary defect was seen. 

Examination with the patient under anesthesia 
was performed. Retinoscopy showed R.E.: a + 1.00 
diopter sphere; L.E.: plano at 90 degrees; unable to 
be determined at 180 degrees. Horizontal and verti- 
cal corneal diameters were R.E.: 12.5 x 19.5 mm; 
L.E.: 12.0 x 11.5 mm. The anterior chamber of the 
right eye was deep, but that of the left eye was 
slightly shallow. Koeppe gonioscopy of the left eye 
showed an iris process extending from the pupillary 
collarette to Schwalbe's line at 7 o'clock. Applana- 
tion tensions were RE.: 8 mm Hg and L.E.: 
5 mm Hg. The iris of the right eye was normal. In 
the left eye, an abnormally prominent radial iris 
vessel ran along the 11 o'clock meridian, passed 
through a persistent. pupillary membrane, and 
looped around the pupillary margin to anastomose 
with a retrolental fibrovascular membrane. From 
11:30 to 1 o'clock, 2:30 to 4 o'clock, 7 to 8 o'clock, 
and 8:30 to 10:30 o'clock there were remnants of the 
pupillary membrane (Fig. 6). The posterior capsule 
of the left eye was wrinkled and a posterior subcap- 
sular cataract was present. The ciliary processes of 
the left eye were drawn centrally and adhered to the 
retrolental membrane. 

The lens, vitreous, optic nerve, macula, and pe- 
ripheral retina of the right eye were normal. Fundus 
examination of the left eye showed a disk that was 
1/2 times larger than that of the normal eye; it had 
no physiologic cup. A bloodless stalk extended from 
the disk into the vitreous and anastomosed with the 
retrolental fibrovascular membrane. The macular 
area was poorly defined, and no foveal pit was 
present. 

vase 5—A 13-month-old boy was referred for 
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Fig. 2 (Meisels and Goldberg). Case 1. Dilated right 





eve shows small pupillary notch and anastomosis of 
iris vessel (open arrow) with posterior component of 


olid arrow). 





culo 





tunica và 











Fig 4 (Meisels and Goldberg). Case 2. Dilated right 
eve. Note abnormally prominent radial iris vessel at 
12 o'clock (open arrows). Blood is seen at the poste- 


rior pole of the cataract (solid arrow). 





Fig 5 (Meisels and Goldberg). Case 3. Right eve 
shows abnormal iris vessel (open arrow) notching 
pupillary iris margin and anastomosis (solid arrow) 
with posterior component of tunica vaseulosa lentis, 
Also visible is the persistent pupillary membrane. 














Fig 6 (Meisels and Goldberg). Case Left 
shows abnormally prominent radial iris vessel i 
o'clock (arrows) and retrolental Bibrovascular mer- 
brane. Multiple persistent pupillary membrane: 
also present. 
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evaluation of a right cataract. The patient did not 
crawl and picked up no objects except food. Other 
developmental milestones were normal. The child 
was born to a 43-year-old gravida 4, para 4 mother 
who had an uncomplicated pregnancy and delivery. 
The father was amblyopic. The boy had one sister 
with bilateral optic atrophy of unknown cause, and 
visual acuity of 6/30 (20/100) in both eyes. A second 
sister had esotropia that required surgical correc- 
tion. A great uncle had a cataract secondary to 
measles. 

On physical examination, the child showed afixa- 
tion with the right eye and central steady fixation 
with the left eve. Retinoscopy could not be per- 
formed on the right eye; the left eye showed a 
refractive error of a +0.50 diopter sphere. The 
pupils reacted to light and accommodation, and no 
afferent pupillary defect was present. There was a 
right esotropia of 12 degrees Hirschberg and right 
hypertropia of 10 degrees Hirschberg. The right 
cornea was approximately 1 to 2 mm smaller than 
the left. The depth of the anterior chambers was 
normal bilaterally. The right iris had an abnormally 
prominent radial vessel at 4:30 o'clock that notched 
the pupillary margin as it dipped around and disap- 
peared behind the mature cataractous lens. Posterior 
synechiae.to the lens at 7 to 9 o'clock were present. 
The iris and lens of the left eye were normal. The 
fundus of the right eye was not visualized; that of 
the left eye was normal. Tactile tensions were 
normal in both eyes. Axial length by ultrasono- 
graphy was R.E.: 16 mm; L.E.: 17 mm. 


DISCUSSION 


Persistent hyperplastic primary vitre- 
ous is a syndrome that often resembles mo- 
nocular leukocoria in a microphthalmic 
eve. The severity of the microphthalmos 
varies considerably and may be minimal. 
Classic persistent hyperplastic primary 
vitreous often has persistence of the hya- 
loid vascular system and the posterior and 
anterior components of the tunica vascul- 
osa lentis. Remnants of the fetal pupillary 
membrane may be numerous. The cornea 
is usually clear, but shows opacities at 
points of attachment of pupillary mem- 
branes. The frequently shallow anterior 
chamber becomes progressively more 
shallow with time.! ^? Angle structures are 
malformed in most cases but, even when 
they are normal, peripheral anterior syne- 
chiae may form and cause glaucoma? The 
lens is frequently clear at birth but may 
have a wrinkled capsule and may be 
notched.!~* Cataract formation and rup- 
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ture of the posterior capsule may occur.! ? 
A retrolental fibrovascular membrane is 
often present, and represents residual 
tissue from the posterior component of 
the tunica vasculosa lentis. The ciliary 
processes may be long, thin, atrophic, and 
drawn centrally toward the retrolental 
membrane.'^? Retinal changes include 
astroglial proliferation, decreased num- 
ber of ganglion cells, and condensation of 
primary vitreous on the inner retinal sur- 
face.? 

The tunica vasculosa lentis is the im- 
mature vascular coat that supplies both 
the anterior and posterior aspects of the 
developing lens. During morphogenesis, 
the anterior layer of vessels and the pos- 
terior layer of vessels anastomose freely 
with each other around the equator of the 
lens. With maturation of the eye, regres- 
sion of both lavers normally occurs, 
sometimes leaving residues, such as rem- 
nants of the pupillary membrane anterior- 
ly, and attached retrolental fibrils posteri- 
orly. Persistent components of the tunica 
vasculosa lentis were described as early 
as 1883 by Eversbusch.* Von Hippel? 
described another such vessel, its notch- 
ing of the pupillary margin, and its anas- 
tomosis with vitreous vessels. Other in- 
vestigators described similar findings.9 !* 
Mann!? reported on capsulopupillary 
(iridohyaloid) vessels in six patients who 
had variable iris notches; five were large 
enough to be described as colobomas. 
Five of these vessels also caused defects 
in the lens and zonule. Four vessels ex- 
tended posteriorly around the lens equa- 
tor to anastomose with remnants of the 
tunica vasculosa lentis. Two eyes had 
centrally drawn ciliary processes, and 
may have been examples of the persistent 
hyperplastic primary vitreous syndrome. 
Schulze!$ mentioned a case of so-called 
rubeosis iridis in an enucleated specimen 
with persistent hyperplastic primary vit- 
reous which may have actually represent- 
ed persistent embryologic iris vessels.'® 


184 


Gass!’ noted an abnormal anastomotic 
_vessel identical to those described here in 
one of his patients with persistent hyper- 
plastic primary vitreous. Such anastomot- 
ic vessels clearly occur as patt of the 
persistent hyperplastic primary vitreous 
syndrome (our Cases 1, 2, and 4. and Case 
1 of Gass!?). They may also be associated 
with persistence of the tunica vasculosa 
lentis, but without hyperplastie primary 
vitreous. Our Cases 3 and 5 and most 
cases of Mann! may be examples of this, 
or may be mild forms of the persistent 
hyperplastic primary vitreous syndrome. 
During normal morphogenesis, the vasa 
hyaloidea propria begin to atrophy at 11 
weeks of gestation and disappear by 81/2 
months.!® At the same time the lens grows 
faster than the posterior component of the 
tunica vasculosa lentis, which stretches, 
thins, and becomes atrophic.243!8 The 
central hyaloid artery narrows during the 
seventh month of gestation, amd by the 
eighth month has usually lost its 
connection to the disk, lying suspended 
in Cloquet’s canal as the primary vitreous 
condenses. !8 

The lateral portion of the tunica vascu- 
losa lentis begins to atrophy at about the 
llth week of gestation because of rapid 
lens growth, and because it no longer 
drains the concurrently atrophy ng ante- 
rior vascular loops of the developing cho- 
roid. Atrophy of the lateral tunica is usu- 
ally complete by the fourth gestational 
month and allows ingrowth of ciliary 
processes and the lens zonule.!* Persist- 
ence of the lateral component of the tuni- 
ca gives rise to postnatally visible cap- 
sulopupillary (iridohvaloid) vessels. 

The anterior component of the tunica 
also begins to atrophy at about she 11th 
week for similar reasons. This first occurs 
centrally. The central loops, which are 
normally gone by 8!/» months, leave a few 
vessels on the anterior iris surface that 
become the lesser arterial circle. Further 
atrophy of radial vessels forms adult iris 
crypts.!8 
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The development of the macula, which 
begins during the third month of gesta- 
tion, is arrested until the eighth month, 
when the fovea is formed. This process 
continues until the fourth postpartum 
month. 

Our cases had abnormally prominent 
radial iris vessels that caused small notch- 
es in the pupil. Definite anastomoses of 
these vessels with remnants of the poster- 
ior tunica vasculosa lentis were seen in 
three eyes and were implicated in the 
remaining cases. Cases 1, 3, and 4 also 
had other remnants of the anterior com- 
ponent of the tunica vasculosa lentis, and 
Cases 1, 2, and 4 had evidence of persis- 
tent hyaloid arteries. Cases 1, 2, and 4 had 
obvious malformations of the optic nerve 
or macula. 

To have a persistent anastomosis be- 
tween the anterior and posterior compo- 
nents of the tunica, a developmental ar- 
rest probably would have had to occur 
by the fourth month of gestation, before 
the lateral component of the tunica nor- 
mally began to atrophy. Such an arrest of 
development takes place well before 
maturation of the macula and fovea is 
completed, and may affect subsequent 
development of both mesodermal and 
neuroectodermal parts of the eye. Pos- 
sibly, these eyes may not subsequently be 
capable of normal macular or optic nerve 
development. 

The presence of a persistent, anasto- 
motic iris vessel suggests the possibility 
of abnormal macular or optic nerve func- 
tion, regardless of restorative anterior seg- 
ment surgery and subsequent amblyopia 
therapy. Abnormal maculas and optic 
nerves in the persistent hyperplastic pri- 
mary vitreous syndrome are common,!7!9 
and any evidence for their presence 
should discourage surgery. Reported vi- 
sual results of surgery for persistent hyper- 
plastic primary vitreous have been unsat- 
isfactory. 1920 

Careful physical examination of the 
iris at high magnification should be 
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performed in all patients with possible 
persistent hyperplastic primary vitreous, 
including those who have congenital cata- 
ract. This is important in patients with 
monocular congenital cataract, and mini- 
mal microphthalmos where the syndrome 
of persistent hyperplastic primary vitre- 
ous might not be immediately apparent. 
If an opaque lens precludes visualization 
of the retrolental space or of the fundus, 
the detection of a prominent radial or 
persistent anastomotic iris vessel suggests 
the presence of persistent hyperplastic 
primary vitreous or a related syndrome, 
rather than an isolated cataract or a malig- 
nant cause of leukocoria such as reti- 
noblastoma. 


SUMMARY 


Prominent radial iris blood vessels cre- 
ated small but definite pupillary notches 
in five children with persistent hvperplas- 
tic primary vitreous and persistence of the 
tunica vasculosa lentis. Detection of these 
abnormal iris vessels suggested the pres- 
ence of persistent hyperplastic primary 
vitreous and related syndromes even 
when the diagnosis was obscured by the 
presence of an opaque lens. These vessels 
represented early developmental arrest 
and may have been associated with ab- 
normal development of the macula and 
optic nerve. Surgical and amblyopia ther- 
apy, therefore, may not provide useful 
vision, and should be undertaken with 
caution. 
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TREATMENT OF THYGESON’S SUPERFICIAL PUNCTATE 
KERATOPATHY WITH SOFT CONTACT LENSES 
S. LANCE FonsToT, M.D. 
Denver, Colorado 
AND 
PERRY S. BINDER, M.D. 


Thygeson s! superficial punctate kerati- 
tis is characterized by multiple, discrete, 
coarse epithelial corneal opacities, occur- 
ring bilaterally. The disease has a chronic 
course usually lasting six months to four 
years with intermittent symptomatic peri- 
ods of photophobia, tearing, and foreign 
body sensation. The cause of this disease 
is unknown and topical corticosteroids 
usually induce remission of symptoms.” 

The discrete corneal opacities are 
coarse, punctate, strictly epithelial lesions 
(Fig. 1). Under high magnification they 
granular dots in oval or stellate patterns. 
The overlving epithelial surface is often 
raised and stains with rose bengal show- 
ing the abnormal epithelial cells and with 


fluorescein when microerosions occur. 
These changes distort the normally 


smooth optical surface and cause the de- 
creased vision and tearing, and the symp- 
toms of photophobia and foreign body 
sensation. The rationale for using thera- 
peutic soft contact lenses was to relieve 
the symptoms and improve the optical 
characteristics of the cornea as described 
by Gasset and Kaufman? in keratitis of 
other causes. 

We describe herein the use of soft con- 
tact lenses for symptomatic relief in three 
patients with Thygeson’s superficial 
punctate keratopathy. 


From the Department of Ophthalmology, Univer- 
sity of Colorado Medical Center, Denver, Colorado 
(Dr. Forstot); and the Division of Ophthalmology, 
University of California, San Diego, and the Section 
of Ophthalmology, Veterans Administration Hospi- 
tal, San Diego, California (Dr. Binder), 

Reprint requests to 5. Lance Forstot, M.D., 4200 
E. Ninth Ave,, Box B204, Denver, CO 80262. 





Fig. 1 (Forstot and Binder). Case 1. Tvpical dis- 
crete punctate epithelial lesions. 


X — 
CASE REPORTS 
Case 1—A 34-year-old woman was referred here 


tate keratopathy. She had been treated previously 
with 0.1% fluoremetholone twice daily, which kept 
her asymptomatic with good vision. A weaker corti- 
costeroid or less frequent dose of Buorometholone 
would not relieve her symptoms. She appeared to be 
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each eye. The fluorometholone was discontinued 
three days before referral. 

On examination her best corrected visual acuity 
was 6/9 (20/30) in the right eye and counting fingers 
at six feet in the left eye. Her left eve had been 
amblyopie since childhood because of an aniso- 
metropia. Slit-lamp biomicroscopy revealed multi- 
ple discrete punctate epithelial opacities bilaterally 
centrally. The epithelium stained with both rose 
bengal and fluorescein. The epithelial lesions were 
slightly raised and caused some distortion of the 
keratometry mires. The lenses were clear except fora 
slight haze of the posterior capsule bilaterally. Re- 
sults of the remainder of her ocular examination 
were normal. 

She was fitted with a plano bandage soft contact 
lens for daily wear and corticosteroids were discon- 
tinued in the right eve. Two weeks later when 
re-examined the visual acuity in the right eye with 
the soft contact lens improved to 6/4.5 (20/15). Her 
visual acuity in the left eye remained at counting 
fingers at six feet. The corneal lesions were still 
present bilaterally. She continued daily wear of the 
lens in the right eye for one month and remained 
asymptomatic with good vision. At that time she 
requested and was fitted with a bandage lens (Soft- 
con) in the left eve. Topical corticosteroid therapy 
was discontinued. 

The patient was followed up for seven months 
and continued to remain asymptomatic. It was noted 
that after several months of wearing the lenses the 
granular lesions became less discrete and faint 
under the lenses (Fig. 2). Eight months after the 
lenses were instituted the patient lost the right lens 
and did not require a new one for comfort or vision 
for four months. At that time the irritation and mild 
decrease in vision were severe enough to warrant 
contact lens wear for relief. No further topical corti- 
costeroid therapy has been needed in this patient. 

Case 2—A 14-year-old girl was referred here with 
the diagnosis of Thygeson's superficial punctate 
keratopathy because of possible corticosteroid de- 
pendence. She had a history of intermittent irritation 
and photophobia for 1/2 years. Five months previ- 
ously she was first treated with topical corticosteroid 
therapy. Fluorometholone 0.1% and prednisolone 
acetate 1/8% were ineffective and she required 0.1% 
dexamethasone (Maxidex) drops for relief. 

On examination her best corrected visual acuity 
was 6/6 (20/20) in each eve. Slit-lamp biomicroscopy 
revealed classic, multiple discrete epithelial opaci- 
ties bilaterally that stained with fluorescein and rose 
bengal. Results of the remainder of her ocular exam- 
ination were normal, including her lenses. 

Because she refused a contact lens for daily use, 
she was treated with a full-time wear therapeutic 
lens (Plano-T, Bausch and Lomb) in the left eye and 
was instructed to use topical corticosteroids in the 
right eve as necessary. She returned three days later 
unable to tolerate full-time contact lens wear. The 
lens was removed and treatment with topical corti- 
costeroids was started again in each eve. At her next 
visit she was advised to try a bandage lens (Softcon) 
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Fig. 2 (Forstot and Binder). Case 1. Patient wear- 
ing soft contact lens with absence of discrete epithe- 
lial lesions in direct or retroillumination. 


for daily wear but was unable to learn insertion anc 
removal. 

She returned several months later, at her mother « 
request, because she had been receiving corticoste- 
roid therapy for about one year. The patient was 
taught to insert and remove the soft contact lens. A 


et 









in the right eve was begun with a bandage lens ($ 
con, &.4 base curve, 14.0 diameter). She tolerat 
the lens well with removal and cleansing once per 
week. She required no topical corticosteroids in t 

right eve and was comfortable. She continued to use 
topical corticosteroids in the left eve. She was me 
examined in three weeks and it was noted that the 
lesions under the lens were more diffuse and less 











ued to be present at each follow-up visit, At six 
weeks she was given a similar lens for full-time + 
in the left eve; the topical corticosteroids were 
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discontinued. She remained asymptomatic in each 
eye with soft contact lens wear. 

* Two months later she was still asymptematic and 
did not require corticosteroid medication. On exam- 
ination her visual acuity was 6/6 (20/20) im each eye 
but there was no soft contact lens in either eye. She 
was informed of this and asked to continae without 
the lenses or corticosteroids. At follow-up visits of 
one month, six months, and one year she was asymp- 
tomatic without any therapy. 

Case 3—A 26-year-old woman was discovered to 
have superficial punctate keratitis by Phillips Thy- 
geson, M.D., when she was 8 years old. Initially her 
episodes of photophobia were treated with sunglass- 
es. She first received topical corticosteroiditherapy at 
the age of 20 years when 0.1% dexamethasone 
(Decadron) was used four times a day for one week 
during an acute episode. In 1974 she was dtted with 
cosmetic soft contact lenses (Bausch and Lomb). 
From 1974 through April 1975 she noted periods of 
photophobia and mild ocular discomfort while 
wearing her soft contact lenses. When she used 
topical corticosteroids with her contact ienses the 
symptoms lasted less than one week. However, 
when corticosteroids were used withow the soft 
contact lens, she experienced symptoms that gradu- 
ally resolved over several weeks. 

She was first seen here in April 1975 complaining 
of bilateral ocular pain and photophobia. Best cor- 
rected visual acuity was 6/4.5 (20/15) in both eyes. 
Both corneas revealed classic superficia! punctate 
epithelial lesions consistent with Thygesen’s punc- 
tate epithelial keratitis. Results of the remainder of 
the ocular examination were normal. 

Over the next three vears she continued to wear 
the Bausch and Lomb soft contact lenses and devel- 
oped occasional foreign body sensation and photo- 
phobia, but did not require treatment with cortico- 
steroids. In March 1978 she was re-examiaed when 
she had another attack, and she was treatec with one 
drop of prednisolone acetate 196 dailv while lens 
wear was discontinued. In August 1978 she returned 
after a repeat attack while wearing Hydrocurve soft 
contact lenses. Best corrected visual acuity in the 
right eye was 6/7.5 (20/25) and in the left ewe was 6/6 
(20/20). On slit-lamp examination the onl» positive 
findings were classie Thygeson's punctate epithelial 
keratitis lesions in the right eye. She complained of 
mild discomfort while wearing her lenses, but when 
the lenses were removed she complained. of more 
photophobia and foreign body sensation. She was 
fitted with bandage soft contact lenses 'Softcon) 
in both eyes and visual acuity was immediately 
corrected to 6/6 (20/20) in both eyes. One week later 
she returned with best corrected visual acuity of 
6/4.5 (20/15) in both eves and an absence cf corneal 
lesions without any corticosteroid treatment. 


DISCUSSION 
Most patients with Thygeson's superfi- 
cial punctate keratopathy are easily man- 
aged on low dose topical corticosteroids 
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that may only be needed during periods 
of exacerbations. Additionally, most cases 
appear to resolve or remit after several 
years. However, two types of patients 
may require an alternative form of thera- 
py. The first are those patients requiring 
topical corticosteroids for relief of svmp- 
toms over a prolonged period of many 
years. The second type of patients are 
those who appear to become corticoste- 
roid dependent. 

Case l is an example of a patient who 
required topical corticosteroid for relief 
of symptoms and good visual acuity for 
over two years. Case 2 is an example of a 
patient who was probably psychological- 
ly dependent on corticosteroids. When 
corticosteroids were gradually tapered off 
with temporary soft contact lens wear she 
did well. There is no evidence that the 
soft contact lenses cured her disease. The 
lesions were still present once she discon- 
tinued lens wear. 

In Case 3 the patient with Thygeson's 
superficial punctate keratopathy was not 
corticosteroid dependent for relief of her 
symptoms. She clearly derived sympto- 
matic relief from the soft contact lenses. 
Her daily soft contact lens wear may have 
kept her from seeking more frequent 
medical therapy for her keratitis. 

These three patients are not the only 
ones with Thygeson's superficial punc- 
tate keratitis we have attempted to treat 
with soft contact lenses. An additional 
patient required lens removal within 19 
hours after fitting because of increased 
pain and photophobia related to lens in- 
tolerance (overwear). Another patient was 
treated with a soft contact lens in one eve 
and topical corticosteroids in the other 
eye. Although on follow-up both eves 
were less symptomatic, the patient 
thought that the corticosteroid treated eye 
was more comfortable and she discontin- 
ued lens wear in favor of topical cortico- 
steroids for the acute episode. 

Soft contact lenses appear to exert a 
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bandage effect, relieving symptoms and 
impaired visual acuity as the result of 
anterior irregular corneal astigmatism. 
However, the usefulness of soft contact 
lenses as an adjunct or alternative to topi- 
al corticosteroid therapy requires that 
the patient can be fit comfortably for 
either full-time or daily contact lens wear. 
The advantage of this alternative therapy 
is that it avoids the complications of 
long-term topical corticosteroids, cata- 
racts, glaucoma, and supra-infection. 

Since institution of soft contact lens 
therapy in our patients, another report? 
has appeared that mentions the use of soft 
contact lenses as an adjunct to Thvgeson's 
superficial punctate keratitis. 


SUMMARY 


Three patients had Thygeson’s superfi- 
cial punctate keratopathy; two of whom 
previously had required prolonged top- 
ical corticosteroid therapy for sympto- 
matic relief. The use of therapeutic soft 
contact lenses provided improved visual 
acuitv as well as symptomatic relief in 
all three patients. Corneal opacities fa- 
ded while the soft contact lenses were in 
place. One patient who had been on 
long-term topical corticosteroids was 
gradually taken off this medication with 
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the use of soft contact lens. Another pa- 
tient noted only mild symptoms from 
acute episodes while wearing soft contact 
lenses; only minimal topical corticoste- 
roids were required to control her symp- 
toms. Two additional patients were treat- 
ed with soft contact lenses. One could not 
tolerate soft lens wear and the other chose 
corticosteroid therapy instead of soft 
lens wear. 

Soft contact lenses are an acceptable 
alternative to topical corticosteroid thera- 
py in the treatment of Thygeson’s superfi- 
cial punctate keratopathy. 
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RESULTS OF KERATOPROSTHESIS 


: GULLAPALLI N. RAO, M.D., HERBERT L. BLATT, M.D., 
AND JAMES V. AQUAVELLA, M.D. 
Rochester, New York 


Keratoprosthesis has become an ac- 
knowledged technique for the manage- 
ment of severe, intractable keratopathy. 
Conditions such as dry eye syndromes, 
alkali burns, rosacea keratitis, and tracho- 
ma may be managed by corneal trans- 
plantation, but despite the success rate, 
such cases carry a poor prognosis and 
routine penetrating keratoplasty is often 
contraindicated. It is in such severe situa- 
tions that keratoprosthesis seems to offer a 
reasonable alternative. For the past four 
years, we have used this procedure in the 
management of some forms of corneal 
blindness. We report herein our results in 
a series of 21 cases of keratoprosthesis. 


MATERIAL AND METHODS 


Twenty-one cases of keratoprosthesis 
performed over the past four years were 
included in this study. "Through and 
through" keratoprosthesis was performed 
in 15 cases and "nut and bolt" type in six 
cases; both designs were developed and 
described by Cardona and DeVoe.! The 
criteria followed for patient selection in- 
cluded bilateral corneal blindness (loss of 
vision as the result of a corneal problem), 
poor prognosis for keratoplasty, evidence 
of functioning retina, and no available 
alternative to improve the visual poten- 
tial. The various specific indications 
where this procedure was used are listed 
in Table 1 and the examples are shown in 
Figures 1 to 3. 

Preoperative evaluation—After exami- 
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TABLE 1 


INDICATIONS OF THROUGH AND THROUGH 
KERATOPROSTHESIS 


— ME mM UMMMMMMMNMNMMNMANMMMMMMNENMM UAM 


No. of Cases 


Diagnosis 

Dry eve syndrome 10 
Alkali burns 2 
Rosacea keratitis with 

stromal necrosis i 
Repeated graft failures with 

central stromal necrosis I 
Trachoma 1 


Nut and Bolt Keratoprosthesis 
Repeated graft failures 6 
(Four cases of aphakic 
bullous keratopathy and 
two cases of Fuchs' 
dystrophy) 


nation, external infections were treated 
with appropriate medical means. The in- 
traocular pressure was recorded when- 
ever possible by using a Langham type 
tonometer. The pressure was normalized 
before surgery, when increased above 
normal. Ultrasonography, using B-scan 
and A-scan, was performed to obtain in- 





Fig. 1 (Rao, Blatt, and Aquavella). Cornea of a 
55-year-old patient with severe alkali burns of both 
eyes. There is a central descemetocele. The patient 
had through and through keratoprosthesis for this 
eve, 
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Fig. 2 (Rao, Blatt, and Aquavella). An example of a 
case of severe ocular pemphigoid where a through 
and through keratoprosthesis was performed. 





pathy. 


formation about the condition of the pos- 
terior segment as well as biometric data to 
assist in power calculations. 

Surgical procedure—The surgical pro- 
cedure used for the nut and bolt type of 
prosthesis (Fig. 4) was essentially the 
same as described by Cardona and 
DeVoe.! The procedure used for through 
and through keratoprosthesis was a modi- 
fication of the Cardona procedure where- 
in the optical cylinder was exteriorized 
through the upper eyelid and the eyelids 


Lhe apaerevencana theevelids, v, ere ees 
. : m -— ^ — Led 
were closed with a complete tarsorrhaphy the eyelid (F HEN d ) 
(Fig. 5) One of the modifications we Postoperative care—All of these pa- 


tients were examined at frequent intervals 


used in these cases was to insert a Teflon 
washer under the flange of the optical 
cylinder to prevent slipping of this cylin- 
der through the eyelid during the early 
postoperative period when there is a con- 
siderable degree of eyelid edema (Fig. 6). 
In some of the younger patients, where 
cosmetic appearance is a consideration, 


junctival surface without going through 





MS Fig. 5 (Rao, Blatt, and Aquavelia). The post 
The post- operative appearance of a case of through and 





> 


case of nut and bolt through keratoprosthesis with the optical cylinder 
exteriorized through the eyelid. 


Fig. 4 (Rao, Blatt, and Aquavella). 
operative appearance of a 
keratoprosthesis. 


Fig. 6 (Rao, Blatt, and Aquavella). The Teflon 
flange on the eyelid skirting the optical cylinder to 
prevent slipping of the cylinder into the eyelid 
tissues during the initial postoperative period when 
the evelids are edematous. 





and progress was recorded in terms of 
visual acuity, eyelid reaction, clarity of 
the optical cylinder, position of the kera- 
toprosthesis, biomicroscopic examination 
for any evidence of uveitis, and ophthal- 
moscopic examination to exclude any 
posterior segment disease. One of the 
significant problems we encountered was 
the difficult visibility of the posterior seg- 
ment beyond the central 30 degrees. The 
intraocular pressure was monitored only 
by finger tension because of the impossi- 
bility of performing any other form of 
tonometry. However, in cases of nut and 
bolt keratoprosthesis, the intraocular 








Pig. 7 (Rao, Blatt, and Aquavella). Example of a 
through and through keratoprosthesis where the 
optical eylinder is not exteriorized through the eye- 


lid. 
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pressure could be recorded from the 
scleral surface by using a Langham type 
tonometer. We routinely kept all our pa- 
tients on oral acetazolamide during the 
postoperative period because of this 
problem. 

Vitreitis was diagnosed by the presence 
of inflammatory exudates in the vitreous 
by means of biomicroscopy and ophthal- 
moscopy. We had no evidence of eyes lost 
as the result of glaucoma. 


RESULTS 


The postoperative visual acuity of these 
patients ranged from 6/6(20/20) to no 
light perception (Table 2). All the compli- 
cations that occurred during the postoper- 
ative period are included in Table 3. 

In the early postoperative period, one 
of the main problems was eyelid edema, 
which took several days to resolve. Dur- 
ing this time, there was a tendency for the 
optical cylinder to slip back into the eve- 
lid. No major complications in the form of 
hemorrhage into the eyelid or infection in 
the early postoperative period were evi- 
dent. In one instance of through and 
through keratoprosthesis, the optical cyl- 
inder slipped into the edematous eyelid 
tissues and had to be repositioned. 


TABLE 2 
FINAL VISUAL RESULTS OF VISUAL ACUITY® 


coer ee n numa admin — — ⸗ 


No. of Type of 
Visual Acuity Cases Keratoprosthesis 

6/6-1 (20/20-1) l CTT) 
6/15 (20/50) I ETT) 
6/24 (20/80) 4 (2 TT and 

2 NB) 
6/30 (20/100) 2 (1 TT and 

1 NB) 
6/120 (20/400) 9 (NB) 
Counting fingers 6 (TT) 
Hand movements 9 (TT) 
Light perception 2 (TT) 
No light perception 1 (NB) 





seruentes — — — —— —— t mere teri ee Sb rre rem nr a tiia a NS PPS aan 


*TT designates through and through keratopros- 
thesis; NB, nut and bolt keratoprosthesis. 
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TABLE 3 
COMPLICATIONS DURING POSTOPERATIVE PERIOD* 


Early (First 2 Weeks) 


Extrusions None 
Slipped optical cylinder 1 (TT) 
Vitreitis 12 (10 TT 
and 2 NB) 
Retroprosthetic membrane L(TT) 
Glaucoma ? 
Late 
Retroprosthetic membrane 13 {11 TT 
and 2 NB) 
Retinal detachment 3 (TT) 
Vitreitis 5 CET) 
Glaucoma ? 


*TT designates through and through keratopros- 
thesis; NB, nut and bolt keratoprosthesis; ?, ques- 
tionable. 


Twelve of the 21 cases had sterile vitre- 
itis: and of these, ten were of the through 
and through keratoprosthesis and two of 
the nut and bolt type. This occurred de- 
spite the use of 40 mg of oral predniso- 
lone per day in all these patients in the 
early postoperative period. The dosage of 
prednisolone was modified depending on 
the severity of the vitreous reaction, but 
was effective in most of the cases. One 
case, however, developed retroprosthetic 
membrane during the first two weeks 
after the surgery. 

There were no instances of extrusion of 
the keratoprosthesis or tissue loss in the 
early postoperative period. No cases of 
intraocular infection were noted during 
this period, although it was very difficult 
to differentiate cases of sterile vitreitis 
from endophthalmitis in these patients. 

Among the late complications that oc- 
curred beyond three months after the sur- 
gery, the most common was the develop- 
ment of retroprosthetic membrane. This 
occurred in 13 of the 21 cases. Of these, 
11 had through and through keratopros- 
thesis and two had the nut and bolt type 
of keratoprosthesis. These membranes 
had to be excised by removing the optical 
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cylinder of the keratoprosthesis; and in 
two patients, we had to repeat the exci- 
sion of the retroprosthetic membrane be- 
cause of a recurrence of the membrane. 
Retinal detachment occurred in three in- 
stances, one of which manifested a total 
detachment, and one in a patient who had 
a history of glaucoma preoperatively that 
probably contributed to a loss of light 
perception. Vitreitis occurred in the late 
postoperative period in five cases, all of 
which had through and through kerato- 
prosthesis. The response to oral corticos- 
teroids was good, although some mild 
degree of vitreitis persisted in these pa- 
tients. 

The problem of diagnosis and manage- 
ment of glaucoma continued to be a prob- 
lem in the late postoperative period, and 
all patients had to be kept on oral acet- 
azolamide for long periods of time. How- 
ever, we have no direct evidence of visual 
failure caused by glaucoma. 

No cases of extrusion occurred at the 
end of 3 !/s years. However, two of the 
patients showed evidence of tissue loss 
around the optical cylinder on the eyelid 
(Fig. 8). This occurred in one patient 1 '/z 
years after surgery, and in another patient 
about 11 months after surgery. The visual! 
acuity on these two patients remained 
unaltered. 

There were no cases of endophthalmitis 
in our series. However, one of the patients 
who had a through and through kerato- 
prosthesis developed an orbital cellulitis 
eight months after surgery (Fig. 9). The 
episode developed as a sequela to an 
initial chalazion. Microbiologie studies 
indicated Staphylococcus aureus as the 
causative organism that was successfully 
treated with intravenous gentamicin sul- 
fate (Garamycin) and methicillin sodium 
in this patient. 


DISCUSSION 


Despite the many refinements in cur- 
rent corneal surgical techniques and bet- 
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Fig. 8 (Rao, Blatt, and Aquavella). Evidence of 
tissue loss around the optical cylinder on the eyelid 
in the postoperative period is shown. This occurrec 
1/2 years after surgery in this patient. 


ter knowledge of pathophysiology of cor- 
neal graft failure, conventional corneal 
grafting in some forms of keratopathy has 
a limited function and carries poor prog- 
nosis. One of the prospects for improving 
the visual potential of these eyes was the 
development of an artificial cornea. Al- 
though this concept is hundreds of years 








2* 


Fig. 9 (Rao, Blatt, and Aquavella). Eve that devel- 
oped orbital cellulitis nine months after surgery and 
responded well to medical therapy. 
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old, only within the past two decades has 
there been real progress in our ability to 
achieve a practical result. This has be- 
come possible because of the develop- 
ments such as the synthesis of improved 
plastic polymers that have relatively low 
toxicity? and manufacturing techniques 
that enable the production of quality 
lenses needed for optical correction. 
Proper selection of the patients for this 
procedure cannot be overemphasized. We 
included those cases with bilateral corne- 
al blindness where no alternate form of 
treatment was available to improve their 
visual potential. We also included those 
cases in which conventional corneal 
grafting carries an extremely poor prog- 
nosis or resulted in repeated failure. In all 
these patients, before the decision to per- 
form a keratoprosthesis has been made, 
one should be certain that the eye has a 
functioning retina. With the combined 
use of the techniques of ultrasonography 
and electrophysiologic tests including 
ERG, EOG, and VER, the anatomic and 
functional status of the retina can be 
assessed. 

Whether to use through and through 
Cardona Keratoprosthesis or nut and bolt 
type Keratoprosthesis depends to a great 
extent on the anatomic status of the eye. 
An eye with a good anatomic integrity 
and healthy conjunctiva, as in cases of 
bullous keratopathy with repeated graft 
failures, is best served by a nut and bolt 
keratoprosthesis. Wherever the anatomic 
integrity of the eye is in question, one has 
to consider the through and through tech- 
nique described by Cardona. 

The general indication for a through 
and through keratoprosthesis occurs in a 
patient who has become hopelessly blind 
with advanced xerophthalmia as the re- 
sult of ocular pemphigoid, Stevens- 
Johnson syndrome, vitamin A deficiency, 
and trachoma. In our series, we also 
found this form of treatment effective in 
one case of severe rosacea keratitis, and 
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one case of repeated graft failures with 
stromal necrosis together with evidence 
of scleromalacia. In all these instances, 
the prognosis for a conventional penetrat- 
ing keratoplasty was hopeless. 

The main indication for nut and bolt 
keratoprosthesis seems to be in cases of 
repeated corneal graft failures in bullous 
keratopathy. This technique has been 
used in cases of aphakic bullous kerato- 
pathy and Fuchs’ corneal dystrophy? with 
the understanding that these two patho- 
logic entities carry a poor prognosis for 
penetrating keratoplasty. We have limited 
the use of the nut and bolt keratopros- 
thesis to those cases with a history of 
repeated corneal graft failures. 

An overall analysis of the visual poten- 
tial of the patients indicates that at least 
ten of these 21 patients had improvement 
to a level where they could function sig- 
nificantly better after this treatment. In 
six of the remaining 11 patients, visual 
acuity improved from hand movements or 
light perception to counting fingers. The 
one patient who lost light perception de- 
veloped a total retinal detachment and 
had a history of glaucoma preoperatively. 
In all these patients, the visual field was 
confined to the central 20 to 30 degrees 
because of the 31/2 diameter of the optical 
cylinder. 

Despite all of the modifications and 
improvements that have occurred in re- 
cent years, keratoprosthesis still has many 
complications. 

Follow-up care of the patients with 
keratoprosthesis poses many problems. 
One problem is the diagnosis and man- 
agement of glaucoma, and this has been 
encountered by other surgeons.'* The 
examination of the posterior segment of 
the eye is difficult in these cases. The best 
way to examine this area is by slit-lamp 
biomicroscopy and  ophthalmoscopy, 
where again the visualization is limited to 


Early in our series, we had a problem 
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with immediate postoperative edema of 
the eyelids after through and through 
type of keratoprosthesis. We had to repo- 
sition the optical cylinder in these pa- 
tients, which had a tendency to slip back 
into the edematous evelid tissues. How- 
ever, we are currently using a Teflon 
washer beneath the flanges as a prophy- 
lactic measure. 

The complications that plagued us 
in the late postoperative period were the 
retroprosthetic membrane, vitreitis, and 
retinal detachment. The occurrence of 
retroprosthetic membrane in 13 of the 21 
cases emphasizes the magnitude of this 
problem. The management of this mem- 
brane requires secondary surgical exci- 
sions; and in one case, this procedure had 


matory reaction in the vitreous. However, 
even the subsidence of the inflammatory 
reaction in the vitreous after the use of 
oral corticosteroids did not prevent the 
development of retroprosthetic mem- 
brane. 

Asceptic vitreitis occurred even late in 
the postoperative period. Whenever this 
occurs, massive doses of systemic cortico- 
steroids are used. The differentiation of 
asceptic vitreitis from endophthalmitis in 
these patients is extremely difficult and 
based mainly on clinical judgment. The 
only evidence against endophthalmitis in 
our series of patients was the favorable 
response to corticosteroid therapy with- 
out concomitant use of antibiotics. In 
our series, there were no cases of endoph- 
thalmitis, although postoperative infec- 
tion is still one of the most serious com- 
plications associated with this procedure. 
The one instance of postoperative infec- 
tion occurred in a patient who had a 
through and through keratoprosthesis and 
developed an orbital cellulitis eight 
months after surgery. This was related to 
an initial chalazion on the eyelid and the 
infection was successfully treated with 
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intravenous methicillin sodium and gen- 
tamicin sulfate (Garamycin). The Staphy- 
-lococcus aureus was isolated on culture 
from this eyelid infection. 

The possibility for extrusion cf the ker- 
atoprosthesis always exists; although 
with the present models of keratopros- 
thesis, this has been minimized. We did 
not have any cases of extrusion of the 
keratoprosthesis in our series, and the 
only change that occurred was the devel- 
opment of tissue loss around the optical 
cylinder on the eyelid in two of our pa- 
tients. 

Keratoprosthesis is an involved surgical 
procedure and the follow-up care seems 
to be unending. The typical patient re- 
ferred for this procedure has a history of 
multiple surgical procedures that have 
not only failed to improve the vision but 
often have led to the development of 
further complications. In our cases, the 
best results have been obtained where 
keratoprosthesis has been the initial pro- 
cedure. Consequently, in instances of se- 
vere bilateral blindness with poer prog- 
nosis for penetrating keratoplasty, we 
currently advocate keratoprosthesis as the 
primary procedure in one eye. The indi- 
cations for this procedure seem to be 
limited, but we consider this procedure to 
be a viable option in the treatment of 
some intractable forms of corneal blind- 
ness. 
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SUMMARY 


The technique of keratoprosthesis was 
used in 21 cases of severe and intractable 
forms of keratopathy during the past 31/2 
years. The results in terms of visual acuity 
were satisfactory in more than half the 
cases. Significant problems that occurred 
after this procedure included the diagno- 
sis and management of glaucoma, vitre- 
itis, and retroprosthetic membrane. There 
were no instances of extrusion of the 
keratoprosthesis nor were there any cases 
of endophthalmitis. However, one case 
developed necrosis of the tissue around 
the optical cylinder on the eyelid after 
surgery. Although its use is limited to 
only some forms of keratopathy, kerato- 
prosthesis seems to offer a solution in 
cases where no other treatment is availa- 


ble. 
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A COMPARISON OF DIAGNOSTIC TECHNIQUES 
IN ANGLE-CLOSURE GLAUCOMA 


Davip G. CAMPBELL, M.D. 


Atlanta, Georgia 


In the evaluation of angle-closure glau- 
coma, there are two major questions: (1) is 
the angle open or closed, and (2) if the 
angle is closed, is it closed by apposition 
of the iris to the trabecular meshwork, 
and thus will likely open after peripheral 
iridectomy, or is it synechially and per- 
manently closed, and thus will likely not 
open after peripheral iridectomy. 

Koeppe gonioscopy (direct gonioscopy) 
or use of a mirror gonioscopic lens (indi- 
rect gonioscopy) indicates whether the 
angle is open or closed. Artifacts howev- 
er, particularly artifactual opening or 
widening of the angle, occur with the 
use of indirect lenses and limit their use 
in angle-closure glaucoma. Regarding 
the second question, Chandler, and 
Chandler and Simmons? described an op- 
erative technique they called the cham- 
ber deepening procedure. This technique 
was a modification of a procedure, opera- 
tive gonioscopy, introduced by Shaffer.” 
Forbes? introduced dynamic or compres- 
sive gonioscopy, a nonsurgical technique 
that answered the same question through 
use of ocular compression by a Zeiss 
four-mirror gonioscopic lens. 

The following studies compare the use- 
fulness of Koeppe lens gonioscopy, Gold- 
mann three-mirror lens gonioscopy, Zeiss 
four-mirror lens gonioscopy, and the sur- 
gical chamber deepening procedure in 
five different cases. This is the first report, 
to the best of my knowledge, that com- 
pares the usefulness of compressive or 
dynamic Zeiss four-mirror gonioscopy 
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with operative chamber deepening. The 
comparison of these two techniques 
allows one to determine if operative 
chamber deepening has therapeutic as 
well as diagnostic value, that is, if op- 
erative chamber deepening separates re- 
cently formed adhesions to the trabecular 
meshwork in some cases. A slight, but 
helpful, modification of the operative 
chamber deepening procedure is de- 
scribed as is a method for its use in 
angle-closure glaucoma secondary to iris 
bombé. 


MATERIAL AND METHODS 


Ten eyes with angle-closure glaucoma 
were studied by means of Koeppe lens 
gonioscopy, Goldmann three-mirror lens 
gonioscopy, Zeiss four-mirror lens gonio- 
scopy, and then, if necessary, the surgical 
chamber deepening procedure. First, 
gonioscopy was performed with the pa- 
the surface of the eye. A hand-held Barkan 
light and hand-held Haag-Streit goniomi- 
croscope were used. Gonioscopy was 
then repeated by using the gonioscopy 
lens of the Goldmann three-mirror con- 
tact lens with the patient seated upright at 
a Haag-Streit slit lamp. Zeiss four-mirror 
gonioscopy examination was likewise 
conducted with the patient seated at à 
Haag-Streit slit lamp. The examiner held 
the Goldmann and Zeiss lenses to the 
comea during the examination. 

Comparisons were made between the 
three lenses as to which best determined, 
without artifactual opening, whether the 
angle was open or closed. Comparisons 
were then made between these lenses as 
to whether the closure was appositional 
or synechial. Additionally, comparisons 
were then made between these clinical 
findings and those of operative chamber 
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deepening when indicated. Chamber 
deepening was performed whenever sat- 
*isfactory compressive Zeiss four-mirror 
examination could not be performed or 
whenever a significant portion, usually 
six hours or greater, of the angle was 
believed to be snyechially closed. 

A comparison was made between the 
amount of chamber deepening that occurs 
at compressive Zeiss four-mirror gonio- 
scopy and at surgical chamber deepening. 
A comparison was also made between the 
two procedures to determine if sudden 
operative chamber deepening had thera- 
peutic value, that is, tore away or dis- 
placed recent, permanent synechiae seen 
at compressive Zeiss four-mirror exami- 
nation. 

After the formation of a peripheral iri- 
dectomy in these patients, a repeat gonio- 
scopic examination with Koeppe lens was 
performed and correlations were made 
with the pre-iridectomy findings of 
Koeppe gonioscopy, compressive Zeiss 
four-mirror gonioscopy, and operative 
chamber deepening gonioscopy. 

The surgical chamber deepening proce- 
dure was performed as described by 
Chandler and Simmons.? Before antici- 
pated glaucoma surgery, a beveled, para- 
centesis incision was made in the operat- 
ing room, into the anterior chamber and 
anterior chamber fluid was allowed to 
egress. Fluid from the posterior chamber 
was then coaxed into the anterior cham- 
ber by depressing the corneoscleral lim- 
bus circumferentially with a muscle 
hook, a modification of the original proce- 
dure that allowed time to do this. This 
minor modification increased the likeli- 
hood of successful deepening and quick- 
ened the procedure. This fuid was also 


chamber was deepened with a bolus of 
balanced salt solution, deepening the 
chamber to a myopic depth (Fig. 1). The 
anterior chamber angle was then exam- 
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ined under sterile conditions in the oper: 
ating room by Koeppe gonioscopy. With 
the iris retracted, permanent synechiae 
were easily seen. Generally, after an acute 
attack of angle-closure glaucoma, if nine 
or more hours were closed permanently, a 
filtering operation was performed, but if 
less than nine hours were closed, as in 
most cases, a peripheral iridectomy was 
performed. Other factors, such as age, 
condition of the disk, facility of outflow, 
and response to medical therapy, were 
also considered. 


CASE REPORTS 


Case 1—A 46-year-old man had a history of epi- 
sodes cf subacute angle-closure glaucoma in the left 
eye. After pharmacologie dilation of the left eye, the 
intraocular pressure increased from 24 to 64 mm Hg. 
This attack was resolved by medication. Two weeks 
later, Koeppe gonioscopy of the left eye showed total 
closure between 12 and 3 o'clock, and a narrow, but 
open angle elsewhere. Zeiss four-mirror compres- 
sive gonioscopy revealed that the area between 12 
and 3 o'clock, which appeared to be synechially 
closed by Koeppe gonioscopy, could be opened 
entirely. A peripheral iridectomy was performed in 
the left eye. The episodes of subacute angle-closure 
glaucoma subsided and the intraocular pressure 
returned to normal. 


Case 1 showed that a portion of an 
angle, seemingly closed synechially by 
Koeppe gonioscopy examination, was 
only appositional by Zeiss four-mirror 
compressive examination (Fig. 2). 

Case £—AÀ 72-year-old woman had primary open- 
angle glaucoma and chronic angle-closure glaucoma 
in the right eye. Koeppe gonioscopy revealed five 
hours of angle closure, three hours between 11 and 2 
o'clock and two hours between 4 and 6 o'clock. 
Compressive Zeiss four-mirror examination re- 
vealed that the three superior hours were apposi- 
tional and that the two hours of inferior closure were 
synechia!. A peripheral iridectomy was performed 
and postoperatively the superior angle opened en- 
tirely and the area inferiorly remained synechially 
closed, 

Case 2. showed the difference between 
appositional and synechial closure of the 
angle and that peripheral iridectomy will 
cause appositional, but not synechial clo- 
sure to open, as would be expected 
(Fig. 2). 
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Fig.l (Campbell). The operative chamber deepening procedure. (A) Egress of fluid out anterior chamber, 
(B) Pressure at corneosleral limbus 360 degrees to evacuate posterior chamber into anterior chamber. (C] 
Egress of additional fluid out of anterior chamber. (D) Anterior chamber deepened with bolus of fluid. 


Case 3—A 45-year-old man had chronic angle- 
closure glaucoma in the right eye. No acute or 
subacute symptoms were noted. The applanation 
tension in the right eye was 55 mm Hg. Koeppe 
gonioscopy revealed total closure. After administra- 
tion of 4% pilocarpine, which decreased the intra- 
ocular pressure to 35 mm Hg, Koeppe gonioscopy 
revealed opening of the angle between 5 and 9 
o'clock and partial opening between 2 and 4 o'clock 
(Fig. 2). Goldmann three-mirror examination indi- 
cated slightly more opening, but it was not certain if 
the opening was real or artifactual. Compressive 
Goldmann three-mirror examination failed to open 
the angle further or clarify the situation. Zeiss 
four-mirror compressive examination dramatically 
opened the angle between 9 and 2 o'clock, indicat- 
ing that this area was only appositionally closed. 
The angle from 4 to 5 o'clock remained closed, 
indicating permanent synechial closure. Because 
only one hour was shown to be permanently closed, 
a peripheral iridectomy was performed. After this 
procedure, the angle opened everywhere except be- 
tween 4 and 5 o'clock, the area of permanent adhe- 
5T01t, 


Case 3 showed that Koeppe gonio- 


scopy, followed by Zeiss four-mirror 
compressive gonioscopy, distinguished 
between appositional and synechial clo- 
sure. The case showed that areas proven 
to be appositional opened after peripheral 
iridectomy whereas areas proven preoper- 
atively to be synechial, remained closed, 
as would be expected. The case also 
showed the lesser reliability of the 


Goldmann three-mirror lens in angle clo- 
sure (Fig. 2). 
Case 4—A 63-vear-old man had acute angle clo- 


sure glaucoma in the left eye. He was treated with 
pilocarpine, acetazolamide, and oral glycerin with 
relief of pain and was referred. Five days later the 
intraocular pressure was 35 mm Hg and Koeppe 
gonioscopy revealed ten hours of angle closure. 
Goldmann three-mirror examination was essentially 
the same. Compressive Zeiss four-mirror examina- 
tion showed that three additional hours, from 3 to € 
o'clock, could be opened and were nonsyuechia! 
Because of marked residual closure, an operative 
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Fig. 2 (Campbell). Case illustrations, Outer circle 
is Schwalbe's line; middle circle is scleral spur; 
inner circle is iris root. The trabecular meshwork 
lies between the outer and middle circle. K indicates 
Koeppe gonioscopy; CZ4M, compressive Zeiss 
four-mirror gonioscopy; PPI, postperipheral iridec- 
tomy; G3M, Goldmann three-mirror gonioscopy; 
OCDP, operative chamber deepening procedure. 


K CZ4M 


chamber deepening procedure was performed to 
attempt to separate the recent synechiae from the 
trabecular meshwork. The rapid deepening thera- 
peutically opened an additional hour of the angle 
between 6 and 7 o'clock and caused partial opening 
of the angle between 7 and 9 o'clock. A peripheral 
iridectomy was performed. Postoperativelv, the 
angle appeared as it did after operative chamber 
deepening and the intraocular pressure dropped to 
12 mm Hg. 


Case 4 showed that the operative cham- 
ber deepening procedure had therapeutic 
as well as diagnostic value (Fig. 2). 


Case 5—A 38-year-old woman had total angle- 
closure glaucoma in the left eye secondary to iris 
bombé caused by sarcoid uveitis. The applantation 
tension was 55 mm Hg. Koeppe gonioscopy revealed 
total angle closure. Because of marked balloonin g of 
the iris, compressive Zeiss four-mirror examination 
could not deform the peripheral iris and determina- 
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tion of the type of closure could not be made. In the 
operating room, a surgical iridotomy was created in 
the midiris at the apex of the bombé, avoiding the 
lens. This allowed evacuation of the posterior cham- 
ber. Because the iridotomy then opposed the lens, a 
deepening procedure could be performed. The angle 
was entirely open after chamber deepening except 
for one tent-like peripheral anterior synechia at 7 
o'clock. A peripheral iridectomy was performed. 
Postoperative examination revealed the angle ta be 
entirely open. 

Case 5 showed that operative chamber 
deepening can be performed in cases of 
angle-closure glaucoma secondary to iris 
bombé if preceded by a midiris iridoto- 
my. The case showed the usefulness of 
the chamber deepening procedure when 
Zeiss four-mirror compressive examina- 
tion could not be performed (Fig. 2). 

RESULTS 

The Koeppe lens was the most accurate 
lens for determining whether the angle 
was open or closed. Most importantly, it 
caused no distortion or artifactual open- 
ing of the peripheral angle because its 
wide base (12 mm) and high dome caused 
no abnormal compression on the cornea 
and because the lens rested in place and 
did not require pressure by the examiner 
to hold the lens on the eye. This lens also 
allowed the best view into the extremely 
narrow angle over an often convex iris. 
This view was obtained by simply adjust- 
ing the viewing angle of the hand-held 
microscope and light, preventing the 
need for lens manipulation. This exclud- 
ed artifactual and secondary openin g of 
the angle as can occur with mirror lenses 
that have to be held in place and manipu- 
lated at slit-lamp examination. 

The Goldmann three-mirror lens was 
less useful in angle-closure glaucoma 
than it is in open-angle glaucoma prob- 
lems. In the straight ahead position, the 
primary position, one could often not see 
over the convex iris, but the impression 
was that some open angle might be found. 
However, when maneuvers were made to 
see over the convex iris, ocular compres- 
sion was difficult to avoid and one was 
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uncertain as to whether artifactual open- 
ing had occurred, making initial evalua- 
tion invalid. The Zeiss four-mirror lens 
was of least value in determining whether 
the angle was open or closed. It was 
difficult to place this lens on the eye 
without causing artifactual deepening 
and distortion and for this reason, this 
lens was inferior to the Koeppe lens for 
initial evaluation in angle-closure glauco- 
ma. 

The Zeiss four-mirror lens was the best 
lens for determining whether the closure 
was appositional or synechial. The Zeiss 
four-mirror lens, with its smaller central 
base (8 mm) easily compressed the cornea 
and the contents of the anterior chamber, 
causing remarkable deepening of the pe- 
ripheral angle (Fig. 3) as first described 





Fig. 3 (Campbell). 


open. (D) Drawing of C. 


ANGLE-CLOSURE GLAUCOMA 


201 


by Forbes, who described his modifica- 
tion of a technique that he credited to 
Moses and Becker. The opening was se 
marked that a definite and reliable deter- 
mination could be made between areas of 
appositional and synechial closure (Cases 
1 to 4). Thus, in cases of angle-closure 
glaucoma, a proper surgical procedure 
could be selected. 

The Goldmann three-mirror lens was 
not as reliable in opening the angle when 
compressive gonioscopy was attempted. 
With pressure, the lens could widen the 
peripheral angle in some cases, but not 
dependably and not as effectively as the 
Zeiss four-mirror lens. This was because 
the base of the Goldmann three-mirror 
lens (12 mm) could not selectively com- 
press the central cornea the way the 


d The effect of compressive Zeiss four-mirror gonioscopy upon an appositionally closed 
angle. (A? Angle closed, iris convex. (B) Drawing of A. 


(C3 After compression, peripheral iris flattened, angle 
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smaller Zeiss four-mirror lens could. The 
Koeppe lens was also ineffective in open- 
ing the peripheral angle. 

When a compressive and deepening 
Zeiss four-mirror examination could not 
be performed, or when Zeiss four-mirror 
examination revealed a significant 
amount of permanent angle closure, a 
chamber deepening procedure was per- 
formed in the operating room (Cases 4 
and 5). This procedure determined accu- 
rately whether the closure was apposi- 
tional or synechial. The proper surgical 
procedure was then selected. Excellent 
correlation between the findings at Zeiss 
four-mirror compressive gonioscopy and 
at operative chamber deepening was 
found. 

In some cases, a Zeiss four-mirror ex- 
amination could not be performed for 
technical reasons. They were: excessive 
corneal wrinkling, tired patient, abnormal 
squeezing, patient's inability to sit at slit 
lamp, high intraocular pressure or iris 
bombé. 

The amount of deepening of the angle 
seen after Zeiss four-mirror compressive 
gonioscopy was compared with that after 
the operative chamber deepening proce- 
dure. The Zeiss four-mirror lens generally 
caused the peripheral iris, once convex, to 
Hatten, opening the angle to between 30 
and 40 degrees (Fig. 3). The chamber 
deepening procedure caused much more 
deformation of the peripheral iris, open- 
ing the angle often to greater than 90 
degrees by causing the peripheral iris to 
displace almost straight posteriorly from 
the iris root (Fig. 4). 

A major question concerning the cham- 
ber deepening procedure has been wheth- 
er or not it might be of therapeutic as well 
as diagnostic value, that is, does the dra- 
matic deepening that quickly occurs in 
the operating room after the rapid deliv- 
ery of a bolus of fluid into the anterior 
chamber ever separate partially and re- 
cently formed synechiae from the mesh- 
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work in cases of recent synechial closure. 
Chandler and Simmons? believed that 
this may have been the case in two pa- 
tients in whom they saw tags of seemingly 
torn iris tissue after the procedure. This 
can be resolved by determining the 
amount of synechial closure preopera- 
tively with compressive Zeiss four-mirror 
lens gonioscopy, and comparing this to 
the amount of closure seen after the op- 
erative chamber deepening procedure 
as in Case 4. Although the amount of open- 
ing was not extensive and probably con- 
tributed only a little to the satisfactory 
postoperative pressure, the case was sig- 
nificant because it proved that early syn- 
echiae could be separated. 

There was good correlation between 
the findings found at Zeiss four-mirror 
compressive examination or at operative 
chamber deepening and the findings after 
peripheral iridectomy, that is, areas per- 
manently closed after Zeiss four-mirror 
compressive examination or operative 
chamber deepening remained closed after 
peripheral iridectomy, and areas only ap- 
positionally closed fell away and opened 
after peripheral iridectomy. This indicat- 
ed that peripheral iridectomy would not 
cause permanent adhesions to fall away, 
as one would expect (Cases 2, 3, and 5). 

In iris bombé with angle closure, be- 
cause of marked ballooning of the iris, it 
was impossible to differentiate between 
an appositionally and synechially closed 
angle by compressive Zeiss four-mirror 
examination. In this situation, operative 
chamber deepening was performed, pre- 
ceded by the surgical creation of an iri- 
dotomy in the midiris to allow evacuation 
of the posterior chamber. This technique 
allowed a logical selection of surgical 
procedure as shown in Case 5. 


DISCUSSION 


In view of the preceding observations, 
the following recommendations are of- 
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Fig. 4 (Campbell). The effect of the operative chamber deepening procedure upon an appositionally 


closed angle. (A) Angle closed, iris convex. (B) Drawing of A. (C) Operative goniophotograph after chamber 


f 


deepening showing extreme retrodeviation of peripheral iris. (D) Drawing of C. 


of the angle and allows the best view 
over an often convex iris. If Koeppe 
gonioscopy equipment is not available, 
the Goldmann three-mirror lens is al- 
most as effective. Zeiss four-mirror com- 


Zeiss four-mirror compressive gonio- 
scopy cannot be adequately pert ormed, 
and often it cannot, operative cham ber 
deepening is recommended. 

This study provides evidence that the 
chamber deepening procedure has thera- 


peutic as well as diagnostic value, as first 
suggested by Chandler and Simmons.” in 
this case, the adhesions were five days 
old. If an eve has extensive synechial 
adhesions less than a week old after an 
attack of angle-closure glaucoma, a cham- 
ber deepening procedure should be used 
to detach some of these adhesions. 
Grant? has shown in laboratory studies of 
enucleated human eyes with old syn- 
echiae that separation does not increase the 
facility of outHow, but it is reasonable to 
expect that the trabecular meshwork may 
still function normally behind synechiae 
that are a week or less old. This method of 
separating recent sy nechiae is gentler 
than mechanical sweeping with a spatula 
that may damage the trabecular mesh- 
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work or cause an unwanted cyclodialysis 
cleft. The use of a muscle hook to com- 
press the corneoscleral limbus and evacu- 
ate the posterior chamber in the chamber 
deepening procedure allows greater pe- 
ripheral deepening and, perhaps, an in- 
creased likelihood of therapeutic effect. 

The results indicate that a logical 
approach to angle-closure glaucoma sur- 
gery**® can be taken. Adherence to the 
principal that only a peripheral iridecto- 
my should be done in all cases after an 
attack of angle-closure glaucoma should 
be avoided. For example, if the angle of a 
patient is found by compressive Zeiss 
four-mirror examination or by operative 
chamber deepening to be closed for 360 
degrees with permanent synechiae, a pe- 
ripheral iridectomy would be of little use. 
A filtering procedure would be indicated. 
Sequential examination, first with Koeppe 
gonioscopy followed by an angle-opening 
diagnostic procedure, either with the 
Zeiss four-mirror lens or the operative 
chamber deepening procedure, will allow 
a logical approach to angle-closure glau- 
coma diagnosis and therapy. The thera- 
peutic effect of the operative chamber 
deepening procedure should be consid- 
ered. 


SUMMARY 


We evaluated four diagnostic tech- 
niques for angle-closure glaucoma 
(Koeppe gonioscopy, Goldmann three- 
mirror gonioscopy, compressive Zeiss 
four-mirror gonioscopy, and the operative 
chamber deepening procedure) to ascer- 
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tain their relative effectiveness in deter- 
mining: (1) whether the angle was open or 
closed, and (2) whether the closure was 
appositional or synechial and permanent. 
Koeppe gonioscopy was the most relia- 
ble way to determine whether the angle 
was open or closed, because this lens 
caused no artifactual widening of the 
peripheral angle and allowed the best 
view over an often convex iris. Zeiss 
four-mirror compressive gonioscopy or 
the operative chamber deepening proce- 
dure were equally reliable ways to deter- 
mine whether the closure was apposition- 
al or synechial and permanent. A compar- 
ison between compressive Zeiss four- 
mirror gonioscopy and the operative 
chamber deepening procedure revealed 
that the latter has therapeutic value as 
well as diagnostic value, that is, it can 
separate recently formed adhesions. 
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A patient with high intraocular pres- 
sure but normal optic disks and visual 
fields may have either glaucoma or ocu- 
lar hypertension. Some of these patients 
will eventually show visual field dam- 
age if their increased pressures are not 
treated.'-4 A diagnostic test capable of 
predicting which of these patients will 
develop glaucomatous damage would be 
invaluable. Contrast sensitivity methods 
have promise as diagnostic and perhaps 
prognostic aids because they permit an 
accurate quantification of visual variables 
that are not examined by traditional tests 
of vision, such as Snellen acuity and 
Goldmann dynamic perimetry.? A spatial 
contrast sensitivity method involving the 
detectability of large-field, static grating 
patterns has recently been reported by 
Arden and Jacobson.® Their spatial con- 
trast sensitivity test appears to be sensi- 
tive to glaucomatous visual damage. We 
have been experimenting with methods 
that test both spatial and temporal con- 
trast sensitivity, and report herein a sig- 
nificant psychophysical deficit in central 
vision of patients with glaucoma. 


SUBJECTS AND METHODS 


The study comprised 21 patient eyes 
and 37 control eyes (Table 1). All eyes 
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Medicine, One Gustave L. Levy Place, New York, 
NY 10029. 


TABLE 1 
SPECIFICATION OF SUBJECT GROUPS" 


—— Mean — | 
Duration 
High 
No. of Snellen Visual Age IOP 
Group Eyes Acuity (yrs) (yrs) 
Control 37  6/7.5 (20/25) 51 — 
OHT 10 6/6 (20/20) |. 60 5 
POAG 11  6/7.54 (20/254) 55 5 





*1OP designates known duration of high intra- 
ocular pressure; OHT, ocular hypertensive pa- 
tients; POAG, primary open-angle glaucoma pa- 
tients. 
studied had Snellen visual acuities of 6/9 
(20/30) or better. Ocular hypertension 
signified untreated applanation pres- 
sure readings greater than 22 mm Hg in 
eyes without glaucomatous optic disk 
changes or visual field abnormalities. ^ 
Patients with primarv open-angle glauco- 
ma (POAG) also had histories of untreated 
applanation pressures greater than 22 mm 
Hg, but in contrast showed characteristic 
glaucomatous changes in the optic disks 
and visual fields. Control subjects includ- 
ed volunteers from the staff and students 
of the medical center, and from a seníor 
citizens group. None of the controls 
showed ocular disease on ophthalmologic 
examination, except one patient who sub- 
sequently showed signs of macular de- 
generation. 

The stimulus was projected on an oscil- 


1.4 m. A central fixation point was pro- 
vided. Throughout testing, the mean lu- 
minance of the screen remained constant 
at 137 cpd/m? (40 foot-lamberts). The 
screen was surrounded by a diffusely illu- 
minated area of approximately the same 
luminance and hue as the stimulus field. 
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Our results were derived from two 
stimulus conditions: diffuse flicker and 
*counterphase flicker. In the diffuse flicker 
condition, the subject viewed a blank, 
evenly illuminated screen. Its luminance 
changed abruptly back and forth between 
two levels, a and b, at a rate of 8 Hz 


DIFFUSE 
FLICKER 


Condition: 


Screen 9 
appearance: b 








AUGUST, 1979 


(Fig. 1, left). Luminance levels a and b 
represent equal changes above and below 
the screen's mean luminance level of 40 
foot-lamberts. In the counterphase flicker 
condition (Fig. 1, right), the stimulus was 
a grating pattern of dark and light bars 
with a sinusoidal luminance profile and a 


COUNTERPHASE 
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Fig. 1 (Atkin and associates). Schematic representation of stimuli electronically generated on an 
oscilloscope screen. Left, Diffuse flicker condition. The overall luminance of a blank, evenly illuminated 
screen changed abruptly back and forth between two levels (level a and level b) at a rate of 8 Hz. Right, 


Counterphase flicker condition. The stimulus was a 1.2 


-cpd sinusoidal grating pattern which was temporally 


modulated at a rate of 8 Hz. The separation betwen adjacent dark bars of the grating was 0.83 degrees of 
visual angle. Sixteen times per second, each dark bar of the pattern changed abruptly into a bright one, and 
vice versa. The alternating gratings “a” and "b" were a half cycle out of phase with the other. As the two 
patterns alternated at a frequency of 8 Hz, the center of each stripe was flickering in a manner identical to the 
flicker of the whole screen in the diffuse flicker condition. In difuse flicker, the whole screen changed from 
darker to lighter every 125 msec; in counterphase flicker, the center of a given bar changed from darker to 
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spatial frequency of 1.2 cpd. The spatial 
frequency of a grating in cycles per de- 
gree is defined as the number of dark- 
light bar pairs per degree of visual angle, 


and is used to specify the coarseness or 
fineness of the grating. The bars shifted in 
a “back and forth” manner at a rate of 
8 Hz, which was the same temporal fre- 
quency used in the diffuse flicker condi- 


jme 


out of phase with grating b (Fig. 1, right). 

Contrast sensitivity was measured for 
diffuse flicker and counterphase flicker 
stimuli. Contrast is defined as the ratio of 
the difference between peak and mean 
luminance of the test screen to its mean 
luminance, or equivalently, as (Linas 
Lowell Land Lio) where Lmax is the 
highest level of luminance in the test 
pattern, and Lmin is the lowest. For the 
diffuse flicker stimulus, Lmax is the lumi- 
nance of the screen in the high-luminance 
part of the cycle (level a in Fig. 1, left), 
and Lem is the luminance in the low- 
luminance part of the cycle (level b). For 
the counterphase flicker stimulus (Fig. 1, 
right), Lmax is the luminance at the centers 
of the light bars and Lmin is the luminance 
at the centers of the dark bars. Contrast 
Figure 2, which shows three contrast lev- 
els. 

The contrast thresholds of each subject 
were measured both for the diffuse flick- 
ering field and for the counterphase grat- 
ing. The contrast threshold for diffuse 
flicker is the minimum contrast at 
which the subject detected the flicker 50% 
of the time. The reciprocal of this thresh- 
old is the contrast sensitivity to diffuse 
flicker. The contrast threshold for the 
counterphase flickering grating is the 
minimum contrast at which the subject 
detected the bar pattern 50% of the time, 
and the grating contrast sensitivity is the 
reciprocal of this contrast threshold.5 


CENTRAL VISION 








IN GLAUCOMA 


DAT 
US 


Fig. 2 (Atkin and associates). Sinusoidal grating 
patterns, electronically generated at three levels of 
contrast, In the original photographic transparen- 
cies, the contrasts of the gratings were (A) 85%, (B) 
50%, and (C) 12%, where contrast is defined as the 
difference between maximum and minimum lumi 
nance divided by their sum. All three displays have 
the same mean luminance (half the sum of the 
maximum and minimum luminances). 


Contrast sensitivity is measured on a log- 
arithmic scale in decibels (db) (Figs. 3-5). 
A sensitivity of 0 db signifies that a con- 
trast of 100% is required for detection. A 
6-db contrast sensitivity signifies that 
50% contrast is needed for detection, and 
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Fig. 3. (Atkin and associates). Dynamic response 
coefficient (DRC) distributions for the control group 
(left), the ocular hypertension group (OHT) (mid- 
dle), and the primary open-angle glaucoma group 
(POAG) (right). The ordinate is a logarithmic scale 
giving the mean of the 8 Hz contrast sensitivities for 
diffuse flicker and counterphase flicker. We named 
this mean value the dynamic response coefficient 
(DRC). A change of 20 db signifies a tenfold change 
of stimulus contrast. Three threshold levels of stim- 
ulus contrast, corresponding to three of the contrast 
sensitivity values on the left ordinate scale, are 
indicated by the Contrast Threshold scale on the 
right. In this plot, each group has been subdivided 
by age, as indicated at the bottom (younger than 50 
years on left, older on right). 


a 20-db contrast sensitivity signifies that a 
10% contrast is needed. | 
Intergroup differences were examined 
for statistical significance using Student's 
t and chi-square tests. Effects of age upon 
measured variables were examined by re- 
gression analysis. | 


RESULTS 


Contrast sensitivity either to diffuse 
flicker or to the counterphase flickering 
grating was lower in glaucoma patients 
than in control subjects. For each method 
considered alone, the overlap between the 
glaucoma and the control distributions 
was considerable, although group means 
were significantly different. However, the 
average of the two contrast sensitivity 
measures distinguished the glaucoma 
group from the control group. 

The average for each subject of the 
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Fig. 4 (Atkin and associates). Dynamic response 
coefficient (DRC) values of patients in relation to 
(left) medication at time of contrast sensitivity test- 
ing, and (right) to intraocular pressure at time of 
testing. The DRC scale is defined in the text and in 
the caption to Figure 3. The DRC values are the 
same as those plotted in the OHT and POAG sec- 
tions of Figure 3 (but are shown here without 
subdivision by age). Symbols indicate assignment to 
medication or pressure group. Medication (left): x 
signifies no medication used, solid circle signifies 
use of medication other than pilocarpine and open 
circle signifies use of pilocarpine. Intraocular pres- 
sure (right): open triangle signifies that intraocular 
pressure at time of DRC determination was less than 
22 mm Hg, and solid triangle signifies that pressure 
was equal to or greater than 22 mm Hg. 


contrast sensitivities to diffuse flicker and 
to counterphase flicker was named the 
dynamic response coefficient or DRC. 
The overlap of the control and glaucoma 
subjects was negligible (Fig. 3, control 
and POAG). The 30-db level divided the 
norma! from the glaucoma group. That is, 
the DRC level was greater than 30 db 
(horizontal dashed line) for all but one of 
the 37 eyes from our control subjects 
(left), and below 30 db for all except one 
of the 11 eyes from our glaucoma patients 
(POAC, right). This difference was statis- 
tically significant (P<.0001 by chi-square 
test). The exception in the control sample 
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Fig. 5 (Atkin and associates). Means and standard 
errors of dynamic response coefficient (DRC), 
showing age corrections for each group. The DRC 
scale (ordinate) is described in Figure 3. Abscissa is 
age in years. Vertical dashed line is at mean age of 
total sample (53.3 years). Regression analysis re- 
vealed a drop of 1.4 db/20 years. This age decline is 
the slope of each oblique line. The three filled dots 
show the mean ages and DRC levels of each group, 
and the three open circles indicate the age-corrected 
DRC averages. The vertical bars indicate 1 standard 
error above and below the mean. 


was one eye of a 79-year-old man, the 
oldest subject of the group, who later 
showed signs of early senile macular de- 
generation; and the exception in the pa- 
tient group was one eye of a 27-year-old 
man, the youngest of the glaucoma pa- 
tients. Additionally, five of the ten ocular 
hypertensive eyes gave DRC values 
below 30 db (Fig. 3). 

Most of the patients (both ocular hyper- 
tensive and POAG) were being treated 
with topical pressure-lowering medica- 
tions at the time of testing. Possibly the 
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low DRC level was related to small pupil 
size. Seven eyes (Fig. 4, left; open circles) , 
were being treated with pilocarpine, 
which constricts the pupil. However, the 
DRC values for these pilocarpine treated 
patients were scattered, and not consist- 
ently lower than the DRC values for the 
other patients (Fig. 4, left; other sym- 
bols). 

No relation was observed between the 
DRC and the intraocular pressure at the 
time the DRC was measured. At the time 
of psychophysical study, about half of the 
patient eyes had intraocular pressures of 
22 mm Hg or higher (Fig. 4, right; sol- 
id triangles), and the others lower than 
29 mm Hg (open triangles), but this dis- 
tinction showed no relation to the value 
of the DRC. 

The DRC means and standard errors for 
each of the three groups are shown in 
Figure 5. Dynamic response coefficient 
declined with age, though the change was 
small: only 1.4 db/20 years (the regression 
coefficient of — .0679 was statistically 
significant, P<.001). This age decline 
represented by the slope of the oblique 
lines in Figure 5, was used to correct the 
DRC means for age differences between 
the groups. Both the uncorrected and the 
age-corrected DRC means are given in 
Table 2. The differences between the 
age-corrected mean DRCs of the three 
groups are highly significant (Student's 
t-test: P<.001 for each of the three com- 
parisons). 


DISCUSSION 


Dynamic response coefficients of the 
glaucoma patients were consistently 
below the control values (Fig. 3), whether 
or not intraocular pressure was high at the 
time of DRC testing, and irrespective of 
the therapy used (Fig. 4). Abnormalities 
of DRC are potentially another clinically 
useful sign of glaucomatous damage to 
the eye, in addition to optic nerve head 
cupping and visual field loss. 
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TABLE 2 


.MEAN DRC FOR CONTROL AND PATIENT GROUPS 
BEFORE AND AFTER CORRECTIONS FOR AGE* 


Tiermenantntttrty-drhdn ener drenan anaiai — —— —— — — — —. 





PRC (db) 
No. of Group Adjusted} Group Mean 
Group Eyes Mean and Standard Error 
Control 37 35.3 35.2 + 0.59 
OHT 10 30.5 31.0 = 1.13 
POAG 11 24.9 25.0 + 1.07 


— — —ñ— m Mr T AT aA —— qa 


*DRC designates dynamic response coefficient; 
OHT, ocular hypertensive patients; POAG, primary 
open-angle glaucoma patients. 

+The method by which DRC group means were 
adjusted for the mean age differences is described in 
Figure 5. (Mean ages of the three groups are given in 
Table 1.) 


This depression of DRC raises ques- 
tions concerning abnormalities o? central 
vision in ocular hypertension and glauco- 
ma. À variety of paracentral visual abnor- 
malities have been reported in glaucoma 
patients. Glaucoma screening with low- 
contrast gratings has been described by 
Arden and Jacobson; using plates show- 
ing stationary sinusoidal grating patterns 
of low spatial frequency. The plates sub- 
tended approximately 30 degrees of visu- 
al angle. A consistent reduction of spatial 
contrast sensitivity to these large stimuli 
was found in the glaucoma patien: group. 
Other abnormalities either of spatial 
thresholds,? or of temporal thresh- 
olds,!?!! have most commonly been not- 
ed outside of the central 5 to 10 dezrees of 
the visual field in glaucoma patients who 
retain close to normal Snellen visual acu- 
ity. An exception to this generalization 
may be inferred from reports o£ color 
vision defects in patients with ocular 
hypertension or glaucoma!?33; such de- 
fects were thought to involve central vi- 
sion. However, as long as Snellen acuity 
remains good, it is usually assumed that 
the central retina has not yet been affect- 
ed by the disease process. 
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Retinal or retrobulbar lesions having 
little or no effect on Snellen acuity may 
depress foveal contrast sensitivity meas- 
ures.4~-17 Thus, Snellen acuity can no 
longer be considered a sufficient measure 
of central vision. Our results show the 
clinical relevance of this generalization, 
in that glaucoma patients and ocular 
hypertensives with normal Snellen acu- 
ities had abnormalities of central contrast 
sensitivity. 

Possible links between retinal electro- 
physiology and human psychophysical 
thresholds may be inferred from the type 
of contrast abnormal sensitivity which we 
found in the patients with glaucoma. It is 
believed that "Y"-type retinal ganglion 
cells are particularly responsive to low 
spatial frequency patterns, that their sen- 
sitivity to such patterns is increased by 
temporal modulation, and that they are 
also responsive to diffuse flicker.19-20 
Whether or not there is selective "Y" 
ganglion cell vulnerability in glaucoma, 
and whether functional changes in this 
class of ganglion cells precede visual 
field loss remains unkown. 


SUMMARY 


The detectability of foveally presented 
low-contrast flickering stimuli was deter- 
mined for glaucoma patients, ocular hy- 
pertensives, and normal control subjects. 
Two types of stimuli, a homogeneous 
flickering field, and a counterphase flick- 
ering grating of low spatial frequency, 
were presented on a screen subtending 4 
degrees of visual angle. The average of 
the contrast sensitivities to these two 
simuli (defined as the dynamic response 
coefficient) was consistently lower in 
glaucomatous than in normotensive eves. 
The dynamic response coefficient was 
also below normal in half the ocular 
hypertensive eyes. 
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METHOD OF PRODUCTION AND NATURAL HISTORY OF 
EXPERIMENTAL POSTERIOR PENETRATING EYE INJURY IN THE 
RHESUS MONKEY 
PHILIP E. CLEARY, F.R.C.S., AND STEPHEN J. RYAN, M.D. 


Los Angeles, California 


The prognosis for penetrating eye inju- 
ries has greatly improved with respect to 
injuries that involve only the anterior 
segment.!^$ There has been little change, 
however, in the prognosis for injuries to 
the posterior segment in the past 15 
years." Severe injuries that usually in- 
volve both the anterior and posterior seg- 
ment still result in a blind or excised eye 
in most cases.9? In many of these eyes 
extensive suprachoroidal and subretinal 
hemorrhage occurs as well as disruption 
of the intraocular contents and prolapse 
of the retina so that there is no potential 
for visual recovery.6 However, not all 
eyes losing useful vision are damaged 
beyond repair; traction retinal detach- 
ment is the main reason for loss of vision 
in injuries that are confined to the posteri- 
or segment.9:7:9 

In the development of vitreous traction 
and traction retinal detachment after pen- 
etrating eye injuries, clinical experience 
has documented the importance of vitre- 
ous hemorrhage and vitreous incarcera- 
tion in the wound.?979-:19 Clinical and 
histopathologic observations also suggest 
that fibrovascular ingrowth from the 
scleral wound, vitreous hemorrhage, and 
injury to the lens and to the ciliary body 
may contribute to a fibroblastic response 
within the vitreous, which often progress- 
es to the formation of a cyclitic membrane 
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in which detached retina may be incor- 
porated,® 11-13 

The vitreous is important for providing 
a framework or scaffold for fibrosis from 
other sources. Removal of the scaffold is a 
rationale for vitrectomy in the treatment 
of complicated penetrating injuries that 
involve the posterior segment.!? After a 
posterior penetrating injury, the hemor- 
rhage is loculated within the vitreous,!? 
and removal of this blood by vitrectomy 
may reduce this stimulus to inflammation 
and organization. 

Pars plana vitrectomy provides a new 
approach to the treatment of complicated 
posterior penetrating injuries.!^ Despite 
the encouraging preliminary results,!5-20 
the indications and optimum timing of 
vitrectomy remain controversial.9:1417.18.21 
Attempts to address these issues by 
establishing a randomized controlled 
clinical trial have been unsuccessful 
to date?!5 (Ryan and Allen, personal 
communication, 1977). The incongruity 
of penetrating eye injuries, with many 
variables in each individual injury, de- 
mands a large series of patients within a 
trial to provide a statistically significant 
result. 

Because variables are subject to more 
precise control in a laboratory environ- 
ment than in a random patient popula- 
tion, we developed an experimental ani- 
mal model of a posterior penetrating eye 
injury. We believed that such a model 
would be useful in showing the mecha- 
nisms in injury-induced traction retinal 
detachment and in assessing the role and 
optimum timing for vitrectomy in the 
treatment of such injuries. Our objective 
was an injury with the least number of 


212 AMERICAN JOURNAL OF OPHTHALMOLOGY 88:212-220, 1979 





VOL. 88, ! 





O, 2 


variables, which reproducibly resulted in 
traction (specifically, | nonrhegmatog- 
enous) retinal detachment. We describe 
herein the method of production and the 
natural history of an experimental poster- 
ior penetrating injurv in the eve of the 
rhesus monkey. 


MATERIAL AND METHODS 


Fortv rhesus monkeys, weighing 5.4 to 
6.8 kg and of either sex, were anesthetized 
by intravenous injection of sodium pento- 
barbitol. The pupils (one eve in each 
monkey) were dilated with one drop of 
1% cyclopentolate HCl and one drop of 
10% phenvlephrine. For surgery, the eye- 
lids and surrounding skin were scrubbed 
with povidone-iodine solution, the eve 
was draped with sterile adhesive polyeth- 
vlene drape, and all surgery was per- 
formed under sterile conditions, using an 
Operating microscope. 

A conjunctival peritomy was made 
from 3 to 9 o’clock superiorly, and a 
fixation suture was placed under the su- 
perior rectus muscle. Bleeding points 
were cauterized, and any loose episcleral 
tissue was dissected from the surface of 
the sclera. The standard wound consisted 
of an incision that was 8 mm long (from 
11 to 2 o'clock) and parallel to but at 
3.5 mm from the corneoscleral limbus. 
The incision through the pars plana 
avoided the lens and peripheral retina. Gel 
vitreous prolapsed spontaneously through 
the wound in a manner similar to that 
encountered in the human eye; with gentle 
pressure on the globe, a further prolapse 
of vitreous was obtained. The prolapsed 
vitreous was excised and the wound 
closed with interrupted sutures of 8-0 silk 
or 9-0 nylon, with particular attention to 
good wound apposition. After wound clo- 
sure, the fundus was examined with indi- 
rect ophthalmoscopy, and the area of the 
wound and peripheral retina were exam- 
ined by scleral indentation. In some eyes, 
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0.5 ml of autologous blood, drawn imme- 
a 25-gauge needle inserted through the 
wound into the midvitreous under oph- 
thalmoscopic control. In other eves, 
0.5 ml of balanced-salt solution was in- 
jected. The blood or balanced-salt solution 
was injected slowly under low pressure; 
0.5 ml could be easily injected without 
reflux through the wound. 

The animals were observed at weekly 
intervals for up to nine months after sur- 
gery. Fundus photographs, descriptions, 
and drawings of the fundi were made. 
The eves were also examined by ultra- 
sound and bright-flash electroretinograms 
(ERG), and for histologic studies, eves 
were enucleated at varying intervals. 

RESULTS 

During the first week, the anterior 
the second week, the media slowly 
cleared in the eyes without blood in the 
vitreous. Six eves had a standard incision 
through the pars plana and an intravitreal 
injection of balanced-salt solution. Re- 
sults were documented up to four months 
after injury. Two eyes suffered a mild, 
spontaneous vitreous hemorrhage after 
surgery, but the media were clear within 
four weeks. In all six eves the retina 
remained attached. The inner aspect of 
the wound was examined by indirect oph- 
thalmoscopy with scleral indentation. 
The scar in the pars plana region was 
flat, and a few fine vitreous strands ra- 
diated from the wound. The two eyes 
with a spontaneous vitreous hemorrhage 
showed a minor degree of fibrous in- 
growth that was localized to one segment 
of the wound. None of the eyes showed 
ophthalmoscopic signs of epiretinal fi- 
brous tissue on either the peripheral or 
posterior retina. 

Forty eyes had a standard incision 
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TABLE 


SURVEY OF EYES EXAMINED HISTOLOGICALLY 
AFTER A STANDARD INJURY AND 
BLOOD INJECTION* 


Posterior 
Vitreous 
Detach- 


ment 


Retinal 
Detach- 
ment 


No. of 
Eyes 


Duration 
After Injury 


Weeks 3 


ee mr 
eat pene ——— 


E b 


imn rerien ieena a Prt th — — — — — — — — — 


*dés ignates no detachment. 

t Retina detached only in the periphery. 

{Total retinal detachment in two, peripheral reti- 
nal detachment in one. 


tion of 0.5 ml of autologous blood into the 
midvitreous under ophthalmoscopic con- 
trol. Some eyes were enucleated for his- 
tology at two-day intervals after injury, 
and others were examined clinically at 
weekly intervals for up to nine manths 
(Table). 

For the first week after injury, the blood 
clot was loculated within the mid and 
posterior vitreous and was surrounded by 
clear vitreous (Fig. 1). During the second 
week, the blood changed from a diffuse 
red clot to a more contracted and partly 
brown-white clot that was located in the 
mid and anterior vitreous cavity (Fig. 3). 
At this stage, the vitreous was no longer 
transparent but had assumed a diffuse 
vellow-brown color. 


AMERICAN JOURNAL OF OPHTHALMOLOGY 


AUGUST, 1979 


Detachment of the posterior vitreous 
also occurred during the second week 
after injury (Figs. 2 and 3), and was iden- 
tified by B-scan ultrasound examination 
(Fig. 7). On gross histologic examination, 
the posterior surface of the detached vit- 
reous appeared as a yellow-brown mem- 
brane lying behind the blood clot in the 
midvitreous cavity, separated from the 
posterior retina but attached to the pe- 
ripheral retina in the region of the vitre- 
ous base (Figs. 2-4). We examined nine 
eyes histologically between eight days 
and six weeks after injury, and the poster- 
ior vitreous was detached in all (Table). 
On ultrasound examination, detachment 
of the posterior vitreous was most fre- 
quently observed during the second week 
after injury but, in some eyes, it was not 
present until the fourth week (Fig. 8). 

A fibrous ingrowth from the wound 
into the vitreous and blood clot was rec- 
ognized by ophthalmoscopy as early as 
four weeks after injury. The fibrous tissue 
was gray-white in color, and occasionally 
appeared vascularized; its origin from the 
wound was verified by indirect ophthal- 
moscopy, using scleral indentation. 

Blood in the vitreous obscured the fun- 
dus for at least five months. Clinical in- 
formation on the onset and presence of 
retinal detachment was based on B-scan 
ultrasound and bright-flash ERG findings 
(Figs. 9 and 10), supplemented by gross 
examination of enucleated eyes with the 
dissecting microscope. Retinal detach- 
ment was present in 21 of the 28 eyes 
examined histologically between six and 
36 weeks after injury (Table). The B-scan 
ultrasound and bright-flash ERG findings 
suggested that retinal detachment oc- 
curred as early as four weeks or as late as 
16 weeks after injury, but usually be- 
tween six and 11 weeks (Fig. 10). 

Information on the pathogenetic mech- 
anisms for retinal detachment, other than 
the presence of fibrous ingrowth from the 
wound, could not be obtained by oph- 








Fig. | (Cleary and Ryan). At four days after injury 
and blood injection, the clot is located in the an- 
terior, mid, and posterior vitreous cavity but is sur- 
rounded by clear vitreous. Vitreous is attached to the 
retina everywhere throughout the fundus. Note the 
white particle suspended in the clear posterior vitre- 


wound is indicated by an arrow on the left and dou- 
ble arrows indicate the artifactitious separation of 
the retina, which occurred during fixation. 





Fig. 3 (Cleary and Ryan). At 12 days after injury. 
the blood clot ie located more anteriorly. The poste- 
rior hyaloid has formed a discrete layer (arrow), and 
can be traced forward to its attachment at the vitre- 
ous base. A large artifactitious retinal detachment 
has occurred during fixation (double arrows). 


Fig. 5 (Cleary and Ryan). At three months after 
injury and blood injection, there is a total retinal 
detachment. The peripheral retina is distorted and 
folded by epiretinal membranes. The residual blood 
clot and vitreous are located behind the lens, and 
note that the fibrous ingrowth from the wound (ar- 


row, has given rise to a evelitic membrane. 


Fig. 2 (Cleary and Ryan). At eight days after injurs. 
the vitreous has separated from the posterior retina. 
but remains attached to the peripheral retina over 
the vitreous base (arrow), The blood clot bhas con- 
tracted and the formerly clear vitreous ix now 
vellow-brown in color. The lens has been dislocated 
during the processing, 





Fig. 4(Cleary and Ryan). At five week» after injury 
and blood injection, there is a complete separation 
of the vitreous from the posterior retina. The poste- 
rior vitreous detachment has the characteristic ape 
pearance of a vellow ocher membrane. 





Fig. 6 (Cleary and Ryan). A peripheral retinal de- 
tachment had oecurred in this eye at 14 weeks after 
injury and blood injection, Note the white, con- 
tracted blood clot in the anterior vitreous cavity. 
Epiretinal membranes are visible on the surface of 
the peripheral retina (arrow). Note also the broad 
yellowish subretinal plaques. The retinal blood ves- 
sels overlie these plaques. 
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Fig. 7 (Cleary and Ryan). Boca ultrasound ap- 
pearance of a typical posterior vitreous detachment 
in the rhesas monkey eve at four weeks after injury 
and blood injection. 


thalmoscopy. It was also difficult by 
ultrasound examination to show evidence 
of vitreoretinal traction, particularly be- 
cause of the inherent difficulties in exam- 
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Fig, 9 (Cleary and Rwan). Bescan ultrasound ap- 
pearance of typical fumnel-shaped retinal detach- 
ment in the rhesus monkey eve at four months alter 
injury and blood injection. 






ining the peripheral retina in the monkey. 
It was possible bv ultrasound examina- 


tion to show in eyes with longstanding 
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massive periretinal proliferation (Fig. 9). 
Clinical findings were supplemented by 
gross examination of the enucleated eves 
with the dissecting microscope. Usually 
the retinal detachment funnel- 
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Fig. 10 (Cleary and Ryan). Distribution of the 


onset of retinal detachment in 18 rhesus monkey 
eves after injury and blood injection. Information 
based on bright-flash ERG and B-scan ultrasound 
findings. 
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shaped, and the peripheral retina from the 
ora serrata to the equator was thrown into 
full-thickness folds (Fig. 5). It was possi- 
ble to identify epiretinal membranes on 
the surface of the peripheral retina ex- 
tending posteriorly as far as the equator 
(Fig. 6). Additionally, the peripheral reti- 
na was pulled forward throughout its 
entire circumference. The residual blood 
clot and vitreous were loculated anterior- 
ly, and the vitreous was attached to the 
peripheral retina, but there were no at- 
tachments to the posterior retina. The 
fibrous ingrowth from the wound into the 
admixture of vitreous and blood clot was 
usually prominent. In four eyes with a 
limited fibrous ingrowth, the retinal de- 
tachment was confined to the peripheral 
retina, which was distorted and wrinkled 
by an epiretinal membrane. 


DISCUSSION 


Experimental injury to the rhesus mon- 
key eye includes few variables. Traction 
retinal detachment is achieved with re- 
markable reproducibility for such a bio- 
logic system. Progressive detachment of 
the retina has been produced previously 
in experimental animals, but usually as a 
result of retinal hole formation.???3 In 
contrast, by producing traction retinal de- 
tachment and avoiding direct damage to 
the retina we excluded rhegmatogenous 
retinal detachment as a variable in our 
study. 

In the rhesus monkey model, detach- 
ment of the posterior vitreous usually 
occurred at one to two weeks after injury. 
We noted that the onset of posterior vitre- 
ous detachment followed contraction of 
the blood clot and coincided with the 
change from a transparent and translu- 
cent vitreous to a yellow-brown opaque 
vitreous. These changes may be related to 
hemolysis and fibrinolysis of the blood 
clot, and lysosomal enzymes that are acti- 
vated by the inflammatory process may 
attack the collagen fibrils and hyaluronic 
acid in the vitreous gel. Both may be 
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important in the development of posterior 
vitreous detachment. 

In our study, detachment of the vitre- 
ous from the posterior retina was always 
complete and we were unable to show 
any evidence of anteroposterior vitreous 
traction. However, the vitreous did not 
detach from the peripheral retina in the 
area of the vitreous base. When the retinal 
detachment occurred, the peripheral reti- 
na was dragged forward toward the pars 
plana throughout its entire circumfer- 
ence. This dragging forward of the pe- 
ripheral retina was one of the earliest 
histologic signs of retinal detachment. We 
interpreted these findings as evidence of 
vitreous traction on the peripheral retina. 
We have observed a similar appearance in 
human eyes, both clinically and after 
enucleation for posterior penetrating in- 
juries,!? and also in the rabbit eye after an 
experimental posterior penetrating inju- 
ry.24 A peculiarity of the rabbit eye is that 
the vitreous does not separate from the 
posterior retina, so that anteroposterior 
vitreous traction as well as traction on the 
vitreous base may be observed.?4 

In the rhesus monkey model, we ob- 
served retinal detachment most frequent- 
ly between seven and 11 weeks after 
injury. The development or retinal de- 
tachment may be related to two mecha- 
nisms. First, vitreous is incarcerated in 
the wound and fibrous ingrowth from the 
wound along the vitreous scaffold and 
progressing to the formation of a cyclitic 
membrane, may result in traction on the 
peripheral retina to which the vitreous is 
attached in the region of the vitreous base 
(Fig. 11). Second, the contraction of the 
epiretinal fibrous tissue on the surface of 
the peripheral and equatorial retina may 
result in shortening of the retina. Either 
of these mechanisms, but usually the 
combination of both, may result in trac- 
tion retinal detachment (Fig. 11). 

We believe that the natural history of 
the experimental posterior penetrating in- 
jury in the rhesus monkey eye closely 
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Fig. 11 (Cleary and Ryan) The development of traction retinal detachment can be related to two 
mechanisms. Left, Vitreous is incarcerated in the wound and fibrous ingrowth from the wound along the 
vitreous scaffold may result in traction on the peripheral retina over the vitreous base. Right, The contraction 
of epiretinal fibrous tissue on the surface of the peripheral and equatorial retina may result in shortening of 
the retina. Either of these mechanisms, but usually the combination of both, results in traction retinal 


detachment. 


resembles the outcome in many human 
eves after severe penetrating ocular trau- 
ma. The experimental evidence in this 
study supports the clinical observations 
on the importance of blood in the vitreous 
in the development of vitreous traction, 
and traction retinal detachments after a 
posterior penetrating injury.979:9 This 
experimental model will provide further 
information of clinical relevance and the 
opportunity to examine the mechanisms 
that underlie the development of traction 
retinal detachment. 
SUMMARY 

We developed an experimental model 
for a posterior penetrating eye injury that 
resulted in traction retinal detachment in 
21 rhesus monkey eyes. The standard 
injury was an incision through the pars 
plana with vitreous prolapse and incarce- 
ration; the wound was then carefully 
closed with microsurgical techniques. 

At one to two weeks after injury, de- 
tachment of the posterior vitreous oc- 


curred and detachment of the retina oc- 
curred between seven and 11 weeks. The 
development of retinal detachment was 
related to traction on the peripheral retina 
over the vitreous base; and to the contrac- 
tion of epiretinal membranes on the pe- 
ripheral and equatorial retina. Our study 
supports clinical observations on the im- 
portance of blood in the vitreous in the 
development of vitreous traction and trac- 
tion retinal detachment after a posterior 
penetrating injury, 
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OPHTHALMIC MINIATURE 


Old men’s eyes are like old men’s 
memories; they are strongest 
for things a long way off. 


George Eliot 








HISTOLOGY OF WOUND, VITREOUS, AND RETINA IN EXPERIMENTAL 
POSTERIOR PENETRATING EYE INJURY IN THE RHESUS MONKEY 


PHILIP E. CLEARY, F.R.C.S., AND STEPHEN J. RYAN, M.D. 


Los Angeles, California 


Severe penetrating injuries in human 
eyes characteristically develop intra- 
ocular fibrosis with cyclitic membrane 
formation and traction retinal detach- 
ment. +4 We believe many of these eves that 
develop traction retinal detachment can 
be saved by new surgical techniques such 
as vitrectomy. Knowledge of when intra- 
vitreal fibroblastic proliferation occurs 
and its course after injury is probably 
crucial for the timing of surgical interven- 
tion. 

We describe herein the sequence of 
histologic changes in the experimental 
posterior penetrating eye injury in the 
rhesus monkey. 


MATERIAL AND METHODS 


As described in the preceding article," 
46 rhesus monkey eyes were injured by a 
standard incision 8 mm long and 3.5 mm 
from the corneoscleral limbus, through 
the pars plana, and avoiding the lens and 
peripheral retina. Prolapsed vitreous was 
excised and the wound carefully closed 
with interrupted sutures of 8-0 silk or 9-0 
nylon, using microsurgical techniques. 
After wound closure the fundus was in- 
spected by indirect ophthalmoscopy, and 
the area of the wound and peripheral 
retina examined by scleral indentation. 
In some eyes autologous blood, and in 
others balanced-salt solution, was injec- 
ted through a 25-gauge needle inserted 
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through the wound under ophthalmo- 
scopic control into the midvitreous. 

Eyes were enucleated for histologic 
study at two-day intervals for the first two 
weeks after injury, then at weekly inter- 
vals for up to ten weeks, and then at 12, 
14, 16, 17, 18, 20, 24, 32, and 36 weeks. 
Immediately after enucleation a central 
corneal button was excised, and the eye 
was fixed in Bouin's or in Karnovsky's 
fixative 2.5% glutaraldehyde and 2.0% 
paraformaldehyde in 0.1M cacodylate 
buffer, (pH 7.2) for 24 hours. The eyes 
were then sectioned through the optic 
nerve and midpoint of the wound for 
gross examination; each half was exam- 
ined under the dissecting microscope, 


made. The eyes were then dehydrated in 
alcohols embedded in paraffin, and sec- 
tioned and stained in the routine manner. 

Stains used included hematoxylin- 
eosin, PAS, Masson-trichrome, and the 
Prussian blue reaction for iron. Controls 
included three normal eyes and six eves 
that had a standard injury with injection 
only of balanced-salt solution. 

RESULTS 

Six eyes had a standard injury plus 
injection of balanced-salt solution. These 
six eyes were examined histologically 
four months after injury. Gross examina- 
tion of the inner aspect of the wound 
typically showed a flat scar in the region 
of the pars plana. Vitreous strands were 
incarcerated in the wound, and radiated 
from the wound into the vitreous base. 
These strands appeared to be continuous 
with the anterior hyaloid and were at- 
tached to the peripheral retina at the ora 
serrata. In two eyes that suffered a sponta- 
neous vitreous hemorrhage, a limited f- 
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brous ingrowth extended along these vit- 
reous strands, None of these eyes showed 
a posterior vitreous detachment or a reti- 
nal detachment. 

On histologic examination, the wounds 
were well healed. We were unab'e to find 
any histologic evidence of retina! detach- 
fment or of epiretinal fibrous tissue on 
either the peripheral or posterior retina. 

The wound—Forty eyes had a standard- 
injury plus blood injection (Fig. 1). Two 
days after injury the wound contained 
leukocytes and red blood cells. At four 
days, fibroblastic proliferation had started 
from the episclera, the choroid, and the 
ciliary body. By six to eight cays the 
episcleral surface of the wound was cov- 
ered by a mass of highly vascularized 
granulation tissue, and at this stage a 
separate fibrovascular proliferation was 
also present in the inner aspect of the 
wound (Fig. 2). 

By ten to 14 days a core of fibrous tissue 
was present through the full thickness of 
the wound, and by four to six weeks the 
formation of a remodeled fibrous scar was 
complete. Pigment granules were often 
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Fig. 1 (Cleary and Ryan). Diagrammatic represen- 
tation of the main histologic events occurring in 
the rhesus monkey eye after a standard incision and 
blood injection (ERM, epiretinal membranes; RD, 
traction. retinal detachment; CM, cychäc mem- 
brane; HPM, hemosiderin positive macsophages; 
PVD, posterior vitreous detachment; M, macro- 
phages). 
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Fig. 2 (Cleary and Ryan). This is the appearance at 
eight days after injury. There is good approximation 
of the edges of the scleral wound and note the highly 
vascularized granulation tissue on the episcleral 
surface. Fibroblastic proliferation has also occurred 
on the inner aspect of the wound from the stroma of 
the ciliary body and choroid. The cellular details are 
not apparent at this magnification. Proliferating 
spindle-shaped cells are present along strands of 
vitreous anteriorly (arrow), and also extend posteri- 
orly over the pars plana (double arrows) (hematoxy- 
lin and eosin, x34). 


profusely scattered throughout the scar; 
some were intracellular and engulfed in 
phagocytic cells, but most were lying free 
in the meshes of the scar tissue. Many of 
these pigment granules were probably 
melanin, but some stained positively for 
iron with the Prussian blue reaction and 
were interpreted as hemosiderin. 

The virtreous—In eyes examined dur- 
ing the first six days after injury, vitreous 
strands could be traced posteriorly over 
the retinal surface, but from eight days 
onward the posterior retina was entirely 
free of vitreous attachments, although oc- 
casionally small particles of blood clot 
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remained attached to the posterior retina. 
Vitreous strands were incarcerated in the 
wound and were attached to the nonpig- 
mented ciliary epithelium and to the pe- 
ripheral retina over the vitreous base. 
These vitreous strands became progres- 
sively more condensed with time and 
they radiated toward the wound; by six 
weeks after injury vitreous strands were 
traced from the wound to the pulled for- 
ward detached peripheral retina (Fig. 3). 

Detachment of the posterior vitreous 
was usuallv present by the second week 
after injury. On gross histologic examina- 
tion, the posterior hyaloid appeared as a 
vellow-brown membrane lying behind 
the blood clot, separated from the posteri- 
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or retina, but attached to the peripheral 
retina anterior to the equator. In a few 
eyes during the first few weeks after inju* 
rv, the posterior hyaloid remained at- 
tached to the posterior eye wall around 
the optic nervehead. By light microscopy 
in one eve the detached posterior vitreous 
was lined by a discrete wrinkled mem- 
brane that had the same staining proper- 
ties as the internal limiting membrane of 
the retina, and was attached to the surface 
of the peripheral retina anteriorly. This 
membrane was traced into the surface of 
the optic nerve head posteriorly (Fig. 4). 
Red blood cells, debris, and macrophages 
were lavered along the vitreal aspect of 
this membrane, and by 14 davs after inju- 

















posterior to the wound (double arrows). Note that the peripheral retina appears to be pulled forward (broad 
arrow) {hematoxylin and eosin, x37). Right, The same section but at 180 degrees from the wound. There is 
also a condensation of the peripheral anterior vitreous. Vitreous strands are lined up between the detached 
peripheral retina and the would (double arrows). The peripheral retina is pulled foward and a true retinal 
detachment is present as indicated by the subretinal fluid (SRF). Note the epiretinal membrane present over 
the peripheral retina (arrow). A posterior vitreous detachment is present and is lined with red blood celis, 
macrophages, and debris (broad arrow) (hematoxylin and eosin, x37). 
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Fig. 4 (Cleary and Ryan). Left, The appearance at the optic nerve head at 14 days after injury. A posterior 
vitreous detachment (arrows) has occurred but the posterior hyaloid remains attached posteriorly around the 
optic nerve head. Note that the blood clot is loculated within the vitreous anterior to the optic nerve. 
Fibrovascular proliferation into the blood clot has occurred, apparently derived from the surface of the optic 
nerve head (hematoxylin and eosin, x46). Right, The same section at higher magnification shows the 
attachments of the posterior hyaloid at the optic nerve head. The posterior vitreous detachment is lined by a 
discrete wrinkled membrane (arrows) that can be traced into the surface of the optic nerve head (PAS, x 152). 


ry fibroblasts were clearly present at its 
extremities. In eyes examined from four 
weeks onward it was not possible to iden- 
tify either this discrete wrinkled mem- 
brane, or to distinguish a layer of cortical 
vitreous covering the posterior surface of 
the blood clot. 

Blood remained loculated within the 
vitreous. As early as four days after injury 
signs of hemolysis and fibrinolysis were 
present, and a progressive accumulation 
of hemosiderin-laden macrophages oc- 
curred. The macrophages were found 
along the margins of the blood clot, and 
occasionally giant multinucleated macro- 
phages containing hemosiderin were pre- 
sent. By two weeks after injury when the 
posterior vitreous had usually detached, 
the blood clot occupied the mid and ante- 
rior vitreous cavity. By four weeks the 
clot had shrunk and the condensation of 
blood and vitreous was located anteriorly 
between the equator and the posterior 
lens capsule. Organization of the blood 
clot by fibroblasts and vascular elements 
began as early as ten days after injury. 
The invading fibroblasts were derived 


from the ciliary body and choroid at the 
wound, and from the surface of the optic 
nerve head (Fig. 4). Fibroblasts were also 
present along the margins of the blood 
clot adjacent to the wound, and by six 
weeks had often extended to cover the 
posterior surface of the clot. In eyes ex- 
amined from ten weeks onward, the blood 
clot had almost completely absorbed. Re- 
sidual clot was often joined to the periph- 
eral retina by a mass of fibrous tissue that 
was part of a peripheral epiretinal mem- 
brane (Fig. 5). 

Intravitreal fibroblastic proliferation 
was observed as early as four days after 
injury and had usually progressed to a 
prominent fibrous ingrowth from the 
wound by 12 days. The fibroblasts extend- 
ed along vitreous strands invading the 
blood clot and vitreous behind the lens. 
They also extended posteriorly over the 
pars plana (Fig. 2). Usuallv, by two to 
four weeks after injury, the fibrous in- 
growth had reached the equator of the 
lens, and by six to eight weeks it had 
reached the midline. It contained blood 
vessels and scattered collections of chron- 
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Fig. 5 (Cleary and Ryan), In this eye at three 
months after injurv a total retinal detachment was 
present. À dense epiretinal membrane (arrows) is 
apparent over the peripheral retina lying between 
the retina and the adjacent blood clot. There is also a 
substantial subretinal membrane (double arrows) 
that is connected to the outer retina by a bridge of 
tissue (broad arrow) suggesting a glial origin (hema- 
toxylin and eosin, x 1092). 


ic inflammatory cells. By ten weeks a 
cyclitie membrane connected the wound 
to the ciliary body and peripheral retina 
on the other side of the globe. 
Fibroblastic proliferation within the 
vitreous was derived mainly from the 
stroma of the ciliary body and choroid at 
the wound, but probably also originated 
from the nonpigmented and perhaps pig- 
mented ciliary epithelium. As early as 
four days after injury a mound of cells 
had proliferated at the junction of the ora 
serrata and nonpigmented ciliary epithe- 
lium across the eye at 180 degrees from 
the wound. These cells had rounded nu- 
clei and abundant clear cytoplasm; a few 
contained pigment. At 14 days after injury 
in one eye a dense proliferation of spindle 
cells was found over the pars plana region 
at 180 degrees from the wound. Some of 
these cells contained pigment but they 
did not stain for iron; their precise origin 
was not apparent, but the appearance 
from the adjacent nonpigmented or pig- 
mented ciliary epithelium. However, the 
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nonpigmented ciliary epithelium cells 
adjacent to the ora serrata characteristical- 
ly became greatly elongated in the direc- 
tion of the vitreous strands that were 
attached to these cells over the vitreous 
base (Fig. 6). 

The retina—Mononuclear cells were 
present in the inner retina in proximity to 
blood vessels as early as two days after 
injury. By eight to ten days they were 
diffusely scattered in the nerve fiber, and 
ganglion cell layers and their cytoplasm 
contained granules positive for iron. Mac- 
rophages and red blood cell debris were 
always aggregated along the internal lim- 
iting membrane, particularly over the pe- 
ripheral retina. They also accumulated 
over the surface of the optic nerve head. 
By 14 days hemosiderin-containing mac- 
rophages were prominent in the inner 
retina. These cells were much more prom- 
inent in the retina anterior to the equator, 
where the vitreous remained attached. 
Later, when the retina became detached, 
these cells were also found in the subre- 
tinal space. 

Four weeks after injury, we found ep- 
iretinal membranes over the peripheral 
and posterior retina. These membranes 
were no more than one to two cells thick 
and consisted of spindle-shaped cells, red 
blood cell debris, and hemosiderin- 
containing macrophages. When located 
posterior to the equator, they were con- 
nected to the retina over retinal blood 
vessels. Inflammatory cells including 
monocytes, eosinophils, and lymphocytes 
were often present around these retina! 
vessels. 

From six to eight weeks onward thick 
epiretinal membranes were present, often 
associated with full-thickness folds of the 
peripheral and equatorial retina, and with 
traction retinal detachment (Fig. 5). in 
some eyes, the epiretinal membranes 
were in continuity with the fibroblastic 
proliferation along the inner aspect of the 
wound (Fig. 6), but these membranes 
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Fig. 6 (Cleary and Ryan). Left, The appearance at 14 weeks after injury. There is a fibrous ingrowth from 
the wound and also proliferation of the nonpigmented ciliary epithelium cells that have taken on a 
characteristic elongated appearance (arrow). A fibroblastic response from the wound extends posteriorly 
along the surface of the detached pars plana and peripheral retina (double arrows). The peripheral retina is 


detached with fluid in the subretinal space (SRF) (he 


matoxylin and eosin x69). Right, Higher magnification 


of the peripheral retina and epiretinal membrane. The fibrous i ngrowth from the wound extends posteriorly 
over the pars plana and peripheral retina. Note that the epiretinal membrane is connected to the peripheral 
retina by a bridge of tissue (arrow), suggesting a glial origin (hematoxylin and eosin, x125). 


were also connected to the surface of the 
retina by bridges of tissue (Fig. 6). 
Hemosiderin-containing macrophages 
were often aggregated in the outer aspects 
of these thick epiretinal membranes. The 
membranes extended over the posterior 
retina, but were always diminished in 
thickness between the equator and pos- 
terior pole. Although the fibrous ingrowth 
from the wound was invariably vascular- 
ized, the epiretinal membranes were 
never found to contain blood vessels. 
Subretinal membranes were not seen 
until ten weeks after injury; they con- 
tained closely packed oval and spindle- 
shaped cells, and occasionally pigmented 
cells. The subretinal membranes were 
continuous with a proliferation cf the 





retinal and ciliary pigment epithelium at 
the ora serrata (Fig. 7) or anywhere con- 
nected to the outer retina by bridges of 
tissue (Fig. 5). The proliferations at the 
ora serrata resulted in plaques of nonpig- 
mented spindle-shaped cells with a few 
pigment-containing cells. Occasionally, 
proliferation of the retinal pigment epi- 
thelium adjacent to the optic nerve head 
extended onto the detached posterior reti- 
na. However, the subretinal membranes 
were thickest under the peripheral retina, 
and were seldom present posterior to the 
equator. 

The retina was detached in the periph- 
ery as early as six weeks after injury 
(Fig. 3). The configuration of the detach- 
ment, and the appearance of vitreous 
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Fig. 7 (Cleary and Ryan). At four months after 


injury the fibrous ingrowth from the wound (W) has 
formed a cyclitic membrane in which the detached 
retina has been incorporated (arrows). Ciliary and 
choroidal effusions are present (CE). At the ora 
serrata the pigment epithelial cells have proliferated 
onto the outer surface of the detached retina to form 
a subretinal membrane (double arrows) (hematoxy- 
lin and eosin, x35). 


strands radiating between the detached 
peripheral retina and the wound, suggest- 
ed the presence of vitreous traction 
(Fig. 3). By six weeks, thin epiretinal 
membranes were present over the periph- 
eral retina but had not resulted in signifi- 
eant distortion of the retina. At eight to 
ten weeks thick epiretinal membranes 
had resulted in full-thickness folds of the 
peripheral and equatorial retina (Fig. 6). 
As the retinal detachments became total 
they extended anteriorly to detach the 
nonpigmented ciliary epithelium. In one 
eye the peripheral retina was disinserted 
from the ora serrata 180 degrees away 
from the wound. 

Eyes examined at four months after 
injury showed a typical endstage appear- 
ance (Fig. 7). The retina was totally de- 
tached and grossly folded by thick epire- 
tinal membranes, and fibrous tissue 
formed a cyclitic membrane. Ciliary and 
choroidal effusions were often present. 

Only seven eyes that had a standard in- 
cision and blood injection did not develop 
aretinal detachment. They showed detach- 
ment of the posterior vitreous, and a lim- 
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ited fibrous ingrowth from the wound 
along the anterior hyaloid. Epiretinal 
membranes that were no more than a few' 
cells thick were present at the macula in 
two eyes and over the peripheral retina in 
one. 


DISCUSSION 


In experimental posterior penetrating 
eye injury in the rhesus monkey, we ob- 
served intraocular fibrous proliferation, 
the formation of cyclitic, epiretinal, and 
subretinal membranes, and traction reti- 
nal detachments. These same sequelae 
may be observed in human eyes after 
severe penetrating ocular trauma? ^$ The 
experimental evidence from this study 
supports clinical observations on the sig- 
nificance of blood in the vitreous in the 
development of vitreous traction and of 
traction retinal detachment after a pene- 
trating eye injury. ^!9 

As in human eyes, the process of heal- 
ing and repair of a perforating scleral 
wound in the monkey eye apparently in- 
volved contributions from tissues of the 
episclera, the ciliary body, and the cho- 
roid.!! Fibrous ingrowth from the wound 
was prominent in this study only in eyes 
that had blood injected into the vitreous. 
Other factors are important in the devel- 
opment of a fibrous ingrowth, such as 
incarceration of tissues and poor wound 
apposition.!! 

We found no changes in the vitreous in 
eyes with the standard incision and injec- 
tion only of balanced salt solution, By 
contrast, when the experimental injury 
was combined with injection of autolo- 
gous blood, detachment of the posterior 
vitreous and intravitreal fibroblastic pro- 
liferation occurred. The posterior vitreous 
detachment was visible as a yellow- 
brown membrane resembling the 
ocher membranes described in human 
eyes with longstanding vitreous hemor- 
rhages.!? 

The posterior vitreous detachment was 
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visible as a yellow-brown membrane re- 
sembling the ocher membranes described 
in human eyes with longstanding vitreous 
hemorrhages.'? By light microscopy in 
the early weeks after injury, a discrete 
wrinkled membrane, which resembled 
the inner limiting membrane of the retina, 
was identified along the posterior hya- 
loids. From four weeks onward, this 
wrinkled membrane could no longer be 
identified and the posterior hyaloid then 
appeared to consist of a layer of red blood 
cells, debris, macrophages, and fibro- 
blast. Concurrent with this change we 
noted that the posterior cortical vitreous, 
which originally surrounded the blood 
clot, gradually disappeared, perhaps as 
the result of a progressive destruction of 
the vitreous gel. 

Fibroblastic proliferation into the vitre- 
ous and blood clot contributed to the 
formation of a cyclitic membrane and 
probably also contributed to the epire- 
tinal mambranes over the peripheral reti- 
na. During invasion of the vitreous, fibro- 
blasts seemed to use vitreous strands as a 
scaffolding especially along the anterior 
hyaloid where a cyclitic membrane 
formed. The fibroblastic proliferation ap- 
peared to be derived mainly from the 
stroma of the ciliary body and choroid at 
the wound, but may also have received 
contributions from the nonpigmented cil- 
iary epithelium. The normal nonpig- 
mented ciliary epithelium may produce 
vitreous collagen during growth of the 
eye, and hyperplasia of these cells has 
been described in a variety of conditions 
including injury and inflammation.! It is 
also possible that cells originating in the 
pigment epithelium may have contribut- 
ed to the cellular proliferation within the 
vitreous. Fibrous metaplasia of pigment 
epithelium cells is common,^14:15 but rec- 
ognition of the epithelial characteristics 
of the fibrocyte-like cells can be seen only 
by electron microscopy. Intravitreal fi- 
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brous proliferation from the optic nerve 
head was present in only a few eyes. 
Fibroblasts may also be derived from 
hematogenous cells, particularly mono- 
cytes and macrophages,!8 although most 
of the experimental evidence now sup- 
ports the view that fibroblasts involved in 
wound healing are derived locally.1718 
From clinical observations we have 
suggested that the development of retinal 
detachment in our monkey eyes was relat- 
ed to the effects of vitreous traction on the 
peripheral retina and to folding of the 
retina by contractile membranes in its 
surface Histologic examination con- 
firmed that the earliest evidence of retinal 
detachment occurred in the peripheral 
retina, and we interpreted the characteris- 
tic appearance of the pulled forward, de- 
tached peripheral retina as evidence of 
traction on the vitreous base. Additional- 
ly, by histologic examination, these eyes 
showed epiretinal and subretinal mem- 
branes. The precise origin of the epire- 
tinal membranes was not possible to de- 
termine by light microscopy. Examina- 
tion suggested a contribution from the 
fibroblastic proliferation in the wound, 
and probably also from proliferation of 
the nonpigmented ciliary epithelial cells. 
Additionally, the bridges of tissue con- 
necting the epiretinal membranes to the 
surface of the retina suggested a glial 
component. These membranes were most 
prominent over the peripheral retina ante- 
rior to the equator. Their distribution 
differs from the epiretinal membranes 
found in eyes with rhegmatogenous reti- 
nal detachment and massive periretinal 
proliferation, where the epiretinal mem- 
branes are distributed typically at the 
equator and over the posterior retina so 
that the anterior retina may be normal.!? 
The subretinal membranes were not 
observed until ten weeks after injury and 
were never as prominent as the epiretinal 
membranes. It is recognized that subre- 
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tinal membranes in both human and 
monkey eyes can have their origin in the 
retinal pigment epithelium,!9?? and in 
this study, proliferation of the retinal pig- 
ment epithelium cells at the ora serrata 
extended onto the outer surface of the 
detached retina in some eyes. Subreti- 
nal membranes may also have a glial 
origin,?^?? and the appearance in this 
study of bridges of tissue connecting sub- 
retinal membranes to the outer retina sug- 
gests a glial component. 

Our experimental evidence emphasizes 
the importance of blood in the vitreous in 
the development of a posterior vitreous 
detachment after penetrating injury. We 
have produced posterior vitreous detach- 
ment in rhesus monkey eyes by intravi- 
treal injection of blood by a needle punc- 
ture alone. During separation of the 
vitreous from the posterior retina, the 
blood clot and the vitreous condense an- 
teriorly, and possibly the retraction of the 
clot contributed to separating the posteri- 
or vitreous from the retina. In vitro stud- 
ies suggest that clot retraction is usually 
complete within a matter of hours,?^4 al- 
though it may be delayed in hyphemas for 
a matter of days.?9 But in our experiments, 
posterior vitreous detachment occurred 
tyically during the second week after in- 
jury. Conversely we noted in the monkey 
eyes a gradual disappearance of the pos- 
terior cortical vitreous gel, and we postu- 
lated that detachment of the posterior 
vitreous from the retina may be related to 
breakdown of the hyaluronic acid and 
vitreous collagen fibrils by released 
hemoglobin and iron, or by lysosomal 
enzymes activated by the inflammatory 
process. It seemed that the anterior corti- 
cal vitreous was better preserved, but the 
distribution of collagen fibrils within the 
vitreous is not uniform and the concentra- 
tion of collagen is high over the vitreous 
base.?6 

Our histologic findings also support 
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our clinical observations on the mecha- 
nisms responsible for traction retinal de- 
tachment in the rhesus monkey eyes.5 The 
histologic appearance of condensed vitre- 
ous strands radiating between the de- 
tached peripheral retina and the wound 
suggests a mechanism by which traction 
is effected on the vitreous base. We ob- 
served a remarkably similar appearance 
in rabbit eyes after an experimental pos- 
terior penetrating eye injury, and we pos- 
tulated that vitreous traction may be relat- 
ed to physical changes such as alterations 
in the degree of collagen cross-linkage or 
to remodeling of newly synthesized vitre- 
ous collagen?" Conversely, wound con- 
traction occurs independently of collagen 
formation,?8 and is mediated by fibro- 
blasts with characteristics typical of 
smooth cells (myofibroblasts).?? The pres- 
ence of such contractile fibroblasts could 
provide a mechanism for vitreous trac- 
tion. By electron microscopy, we ob- 
served typical myofibroblasts in the rhe- 
sus monkey eyes after an experimental 
posterior penetrating injury.?? 

The most important characteristic of an 
experimental animal model is its correla- 
tion with the human condition. A recent 
report emphasized that vitreous traction 
on the peripheral retina and over the 
vitreous base is a common cause of retinal 
disinsertion and detachment in human 
eyes after penetrating ocular trauma.?! 
Retinal detachments in human eyes after 
penetrating injuries may have the clinical 
picture of massive preretinal retraction or 
massive periretinal proliferation.?*3? In 
the rhesus monkey eyes, the distribution 
of epiretinal membranes anterior to the 
equator is different from the pattern ob- 
served with rhegmatogenous retinal de- 
tachment complicated by massive perire- 
tinal proliferation? But we have found 
the same distribution of epiretinal mem- 
branes over the peripheral retina during 
vitrectomy on human eyes with a retinal 
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detachment after a posterior penetrating 
injury. 

' Based on our histologic and clinical 
studies we believe that the experimental 
model of a posterior penetrating eye inju- 
ry in the rhesus monkey indicates mecha- 
nisms important in the development of 
traction retinal detachment in monkey 
eyes. These same mechanisms may be 
responsible for traction retinal detach- 
ment in human eyes after selected poster- 
ior penetrating eye injuries. 


SUMMARY 


We performed a histologic study to 
support our clinical observations on the 
mechanisms responsible for traction reti- 
nal detachment after a penetrating injury 
in the rhesus monkey eye. The monkey 
eyes (40 eyes; 40 monkeys) were charac- 
terized by intraocular fibrosis with the 
formation of a cyclitic membrane and 
epiretinal and subretinal membranes. 

The progression to a fibrous ingrowth 
from the wound occurred only in eyes 
with blood in the vitreous. The intravi- 
treal fibroblastic proliferation had its ori- 
gin mainly from the stroma of the ciliary 
body and choroid at the wound but prob- 
ably also from the nonpigmented ciliary 
epithelium. A fibroblastic response was 
present within the vitreous as early as 
four days after injury, and had progressed 
to form a cyclitic membrane by six weeks. 

Epiretinal membranes were identified 
as early as four weeks after injury. They 
were most prominent over the peripheral 
retina anterior to the equator. It is likely 
that they are derived from multiple cellu- 
lar sources including the fibrous ingrowth 
from the wound but they were also con- 
nected to the surface of the retina by 
bridges of tissue indicating a glial origin. 
The subretinal membranes appeared to be 
derived from both retinal pigment epithe- 
lium cells and glial cells. 
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OPHTHALMIC MINIATURE 
“Cal,” he spoke patiently, "listen to me. Adam's brain centers are 
affected. Anything you see in his eyes may be pressure on that part 
of his brain which governs his seeing. Don't you remember?—he 
couldn’t read. That wasn’t his eyes—that was pressure.” 


John Steinbeck, 
East of Eden 1952 


HLA ANTIGENS AND ACUTE ANGLE-CLOSURE GLAUCOMA 


DAVID K. GIESER, M.D., AND JACOB T. WILENSKY, M.D. 
Chicago, Illinois 


The association of certain HLA anti- 
gens and various diseases has been re- 
ported in recent years." Acute an- 
terior uveitis, Harada’s disease, Behcet’s 
disease, optic neuritis, and retinoblas- 
toma show a statistically significant asso- 
ciation with certain HLA antigens.* Some 
authors have reported an association be- 
tween certain types of glaucoma and cer- 
tain HLA antigens, 57? but these findings 
have not been substantiated by subse- 
quent investigations.!1^!6 

An decreased incidence of nontasters of 
phenylthiocarbamide has been reported 
in patients with acute angle-closure glau- 
coma.! The locus of phenylthiocarbam- 
ide tasting is thought to be on the sixth 
chromosome, as is the locus of the major 
histocompatibility (HLA) complex.!9 Be- 
cause a linkage between the HLA antigen 
loci and the phenylthiocarbamide locus 
was possible, HLA antigen typing was 
performed on 35 patients who had attacks 
of acute angle-closure glaucoma. 


SUBJECTS AND METHODS 


Thirty-five unrelated white patients 
who experienced the sudden onset of uni- 
lateral, painful, blurred vision with mark- 
edly high intraocular pressure and angle 
closure confirmed by gonioscopy had 
acute angle-closure glaucoma. Each pa- 
tient received medical therapy for initial 
control of intraocular pressure, followed 
by peripheral iridectomy. There were 14 
men and 21 women between 44 and 89 
years of age. 

The control population consisted of 
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196 previously healthy, unrelated white 
subjects who were typed for HLA anti- 
gens in preparation for cadaveric kidney 
donation from January 1977 until June 
1978. . : 
All individuals were tested for HLA-A], 
A2, A3, Aw23, Aw24, A9, Aw25, Aw26, 
A10, A11, A28, A29, Aw30, Aw31, Aw32, 
Aw33; HLA-B5, Bw35, Bw18, B7, B27, 
B8, B12, B13, B14, Bw15, Bw16, Bw17, 
Bw21, Bw37, Bw40, Bw41, and Bw42, by 
the National Institutes of Health lympho- 
cyte microcytotoxicity technique using 
the same operational monospecific re- 
agents.!? The phenotype frequencies of 
each antigen in the control and patient 
populations were compared by using the 
Z-ratio proportionality test.2° The Z-ratio 
proportionality test consists of dividing 
the difference between the two propor- 
tions (for example, the proportion of an 
HLA antigen in the patient population as 
compared with the proportion in the con- 
trol population) by the standard error of 
the difference in proportions. Any value 
equal to or greater than 1.96 was consid- 
ered statistically significant (P «.05). 


RESULTS 


Of the 35 patients tested, 26 tested had 
all four antigens, eight had three antigens, 
and one had two antigens of the HLA loci 
(Table 1). Of the 126 controls tested, 87 
had all four antigens, 32 had three anti- 
gens, and seven had two antigens of the 
HLA loci. 

The assumption was made that each 
individual possesses two HLA antigens 
of the first locus and two HLA antigens of 
the second locus (a total of four antigens). 
However, when typed by current meth- 
ods, not every individual shows four anti- 
gens, because the individual may be ho- 
mozygous for a given antigen (proved 
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TABLE 1 


HLA ANTIGEN PHENOTYPES ‘OF ACUTE ANGLE- 
CLOSURE GLAUCOMA PATIENTS* 


Case No. HLA Phenotype 
l Al, A2, B12, Bw37 
2 A2, Aw24, B35, Bw16 
3 A92, A3, BwI18, B8 
4 A2, A11, B7, Bw15 
5 Al, Aw33, B8, B12 
6 A2, —, Bw35, B7 
T Al, Aw23, B8, B12 
8 Aw25, Aw32, B7, — 
9 A2, Aw24, Bw21, Bwal 
10 Al, A3, B7, B8 
11 A2, Aw26, B12, Bw15 
12 Al, A2, B12, Bw15 
13 Aw23, A29, Bw18, Bw40 
14 Aw23, Aw30, B8, — 
15 A2, A9, Bw35, B27 
16 A3, A29, Bw35, B12 
17 A2, Aw32, Bw35, B13 
18 A2, A11, B5, — 
19 A2, A3, B7, Bwl7 
20 A2, __, B7, B12 
21 Aw26, A29, B7, B27 
22, A2, Aw33, Bw17, Bw40 
23 A2, Aw24, Bw15, Bw21 
24 A2, All, Bw35, B13 
25 Aw30, Aw32, B5, B12 
26 A2, —, Bw35, — 
27 Al, Aw32, B27, B8 
28 Al, A3, B7, B8 
29 A2, Aw30, —, Bw40 
30 A2, A28, B5, B13 
3l A2, ~~, B5, Bw15 
32 A3, Aw24, B7, B12 
33 —, A29, B12, Bw40 
34 Al, Aw33, Bw35, B14 
35 A2, A29, B7, B12 


* — designates absence. 


only by family study), or because the 
monospecific reagent has not yet been 
developed for that missing antigen. 

HLA-Bw18 was present in 5.7% of the 
glaucoma patients and was not found in 
the control population (Z-ratio = 2.70; 
P <.007). HLA-B27 was present in 8.6% 
of the glaucoma patients and was not 
found in the control population (Z-ratio = 
3.32; P<.0009) (Table 2). 

However, these results were not statis- 
tically significant because neither antigen 
was present in the control population. 
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When the frequency of HLA antigens 
Bw18 and B27 in the patient population 
was compared to that in other reports,??-2? 
no significant difference was noted (Bw 18: 
Z-ratio = 0.68; B27: Z-ratio = 0.124). The 
frequency of all other HLA antigens in 
the control population compared favora- 
bly to that reported elsewhere. No other 
statistically significant difference in phe- 
notype frequency was noted between the 
control and the patient populations. 


DISCUSSION 


A number of reports 9?^!? indicate an 
association between certain HLA anti- 
gens and glaucoma. The most recent re- 
ports,!!~16 however, have failed to con- 
firm any statistically significant associa- 
tion between HLA antigens and open- 
angle glaucoma. Several possible factors 
may explain these conflicting results. 

In the initial reports, some of the pa- 
tients and control populations were ra- 
cially mixed. Several investigators! ^? 
have recommended that patients and con- 
trols be matched for race, because each 
group has unique HLA  antigen-fre- 
quency patterns. Variation of certain 
HLA antigens among some ethnic groups 
of the same race has been noted as well. 
Homogeneity of race in the test and con- 
trol populations is therefore essential. 
Also, an artifactual increase in the fre- 
quency of certain antigens will occur if 
blood relatives compose the patient or 
control groups. 

To study isoantigens accurately, a 
reliable technique and  monospecific 
reagents are required. Microcytotoxicity 
techniques have been refined and are 
accurately reproducible. The develop- 
ment of monospecific reagents to test for 
the presence or absence of a given antigen 
has been a difficult extended process, and 
remains the most significant variable in 
the testing procedure. 

Some antigens have been split into sep- 
arate specificities. For example, some in- 
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TABLE 2 
PHENOTYPE FREQUENCY OF PATIENT AND CONTROL POPULATION 





Acute Angle-Closure Glaucoma (N=35) 


HLA Antigen No. Percent 
Al 8 22.9 
A2 21 60.0 
A3 6 17.1 
Aw23 3 8.6 
Aw24 4 11.4 
A9 l 2.9 
Aw25 1 2.9 
Aw26 2 5.7 
A10 0 0. 
All 3 8.6 
A28 1 2.9 
A29 5 14.3 
Aw30 3 8.6 
Aw3l 0 0.0 
Aw32 4 11.4 
Aw33 3 8.6 
B5 4 11.4 
Bw35 8 22.9 
Bw18 2 5.7 
B7 10 28.6 
B27 3 8.6 
B8 7 20.0 
B12 1i 31.4 
B13 3 8.6 
B14 1 2.9 
Bwl5 4 11.4 
Bw16 2 O 
Bwi7 2 5.7 
Bw21 2 5.7 
Bw37 0 0.0 
Bw40 4 11.4 
Bw4l1 —1 2.9 
Bw42 0 0.0 


dividuals previously designated as A9 are 
now Aw23 or Aw24. For this reason, 
patient and control populations should be 
typed during the same chronologic peri- 
od, but this tends to limit the size of the 
patient and control groups. 

Ritch and associates!5 examined the in- 
cidence of HLA antigens in 26 white 
controls and 18 white patients with acute 
angle-closure glaucoma. The blood was 
typed by the microcytotoxicity technique 
(National Institutes of Health). No statis- 
tically significant difference in phenotype 
frequency was noted upon Z-ratio pro- 
portionality testing. (Recently discovered 


___ Control (N-126) — _Z-Ratio_ 
No. Percent 
37 29.4 -0.76 
58 46.0 1.46 
4] 32.5 -1.77 
8 6.4 0.46 
14 11.1 0.05 
2 1.6 0.49 
7 5.6 -0.65 
9 7.1 -0.29 
l 0.8 -0.53 
13 10.3 -0.31 
8 6.4 -0.79 
7 5.6 1.74 
8 6.4 0.46 
6 4.8 -1.32 
6 4.8 1.45 
3 2.4 E71 
1i 8.7 0.49 
24 19.1 0.50 
0 0.0 2.70 
36 28.6 0.0 
0 0.0 3.02 
94 19.1 0.13 
34 27.0 0.52 
7 5.6 0.66 
13 10.3 -1.39 
14 11.1 0.05 
7 5.6 0.04 
9 7.1 -0.29 
10 7.9 -0.44 
2 1.6 -0.75 
17 13.5 -0.32 
0 0.0 1.90 
9 1.6 -0.75 


HLA antigens Bw41 and Bw42 were not 
typed.) To increase the significance of our 
study, these data were combined with our 
own data for further statistical analysis. 
The control population thus expanded to 
152, and the patient population to 53. 
Z-ratio proportionality testing was per- 
formed. The phenotype frequency of 
HLA-A23 was 1.96 and HLA-A29 was 
2.13, both of which imply a significant 
difference in phenotype frequency. How- 
ever, when these two antigen frequencies 
were corrected for continuity (correction 
for the small numbers of antigens in the 
population), the Z-ratios indicated no real 
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statistical difference (1.78 and 1.82, re- 
spectively). 

No association between HLA-antigens 
and acute angle closure glaucoma was 
found in our population, and we believe 
that such an association is unlikely. 


SUMMARY 


Thirty-five unrelated white patients 
with acute angle-closure glaucoma and 
126 previously healthy unrelated white 
cadaveric kidney donors were typed for 
histocompatibility (HLA) antigens.Upon 
Z-ratio proportionality testing, no associ- 
ation between acute angle closure glauco- 
ma and any specific HLA antigen was 
noted. 
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ANTERIOR CHAMBER DEPTH MEASUREMENT 
USING THE SLIT-LAMP MICROSCOPE 


IVAN H. JACOBS, M.D. 
Newark, New Jersey 


Measurement of the depth of the anteri- 
or chamber can be performed clinically 
but such measurement requires an addi- 
tional slip-lamp apparatus not readily 
available to most examiners. I describe 
herein a reproducible method of measur- 
ing the depth of the anterior chamber by 
using the Haag-Streit 900 slit-lamp mi- 
croscope without any additional equip- 
ment. 


MATERIAL AND METHODS 


The angle between the lamp arm and 
microscope arm is set at 45 degrees, with 
the microscope to the right and secured 
with the fixing screw. The light beam is 
then opened to a slit and is placed per- 
pendicularly to the cornea. The patient is 
instructed to fixate on the light source. 
The observer keeps the slit focus on the 
anterior lens capsule. The inferior edge of 
the slit beam must be maintained in the 
center of the pupil. The height of the slit 
beam is then adjusted until the slit height 
is approximately the same length, despite 
its slight curve, as the distance between 
the corneal endothelium and the anterior 
lens capsule (Fig. 1). Because the focus is 
maintained at the anterior lens capsule, 
the cornea is slightly out of focus but 
easily recognized. The height of the slit 
beam is measured by the scale reading 
near the lamp housing. With only mini- 
mal practice it is easy to obtain repeatable 
measurements. 
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Institute of New Jersey, CMDNJ, and the Depart- 
ment of Ophthalmology, New York University Med- 
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Fig. 1 (Jacobs). The slit-beam height on the cornea 
is of equal length as the distance between the 
corneal endothelium and the anterior lens capsule. 


The anterior chamber depth of 56 eyes 
of 98 consecutive patients was measured 
both by the Haag-Streit depth measuring 
attachment No. 2 and by this method 
using the height of the slit beam. The 
anterior chamber depth measurement by 
the Haag-Streit attachment was corrected 
for extremes in corneal curvature and for 
the apparent 0.1 mm increase in the ante- 
rior chamber depth that occurs when this 
device is used.! 


RESULTS 


The relationship between the anterior 
chamber depth as measured by the Haag- 
Streit attachment No. 2 and slit-beam 
height as determined by this new method 
in the same eyes is shown in Figure 2. 
The relationship is linear and conforms to 
the regression equation y — 0.78x — 0.21, 
with correlation coefficient of 0.98. Thus 
a conversion table (Table), can be derived 
whose range to the 9596 percentile is — 
0.2 mm according to the inverse predic- 
tion procedure.” Alternately, a convenient 
estimate of the true anterior chamber 
depth can be determined by multiplying 
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Fig. 2 (Jacobs). The relationship between the 
measured anterior chamber depths and the height of 
the slit beam. The solid line is the linear regression 
line of the equation y= 0. 78x —0.21, r= 0.98. The 
— line represents the clinical conversion factor 
of 1.4. 


the slit height by a derived clinical con- 
version factor of 1.4. Use of the clinical 
conversion factor is accurate within the 
95% confidence limits over the range of 
anterior chamber depths encountered 
clinically (Fig. 2). 


DISCUSSION 


Determination of anterior chamber 
depth can be critical in the evaluation of 
the glaucomas associated with narrow an- 
gles. One example is in the differentiation 
of pupillary-block angle closure glauco- 
ma that with rare exception has a shallow 


TABLE 
CONVERSION TABLE 


Anterior 
Slit Height (mm) Chamber Depth* (mm) 
1.9 1.8 
1.4 2.0 
1.6 2.3 
1.8 2.5 
2.0 2.8 
2.2, 3.0 
2.4 3.3 
2.6 3.5 
2.8 3.8 


* + 0.2 mm within 95% confidence limits. 
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anterior chamber from plateau-iris angle 
closure glaucoma, which has a deeper 
anterior chamber.? Differences in anterior 
chamber depth can be important clues in 
the diagnosis of ciliary block glaucoma,’ 
subluxated lenses, and contusion angle 
deformities. Additionally, knowledge of 
the depth of the anterior chamber can be 
important after surgical procedures or 
medical management in certain instances. 
This simple technique can be used in the 
frequently occurring clinical situation in 
which more sophisticated equipment is 
unavailable. 

Various methods of measuring anterior 
chamber depths have been previously de- 
scribed. Duke-Elder® described a method 
using measurement of the excursion be- 
tween the focus of the corneal endotheli- 
um and the anterior lens capsule using an 
ocular micrometer or a calibrated drum. 
This has inherent disadvantages such as 
eye movements and changes in the ob- 
servers accommodation. He recorded 
several photographic methods and, addi- 
tionally, other optical methods using re- 
fractive prisms, rotating glass plates, a 
rotating Perspex plate with a narrow 
saw-cut covered by colored celluloid, or a 
spherocylindrical optical system. These 
methods are rarely used clinically and all 
require extra, sometimes expensive 
equipment. Pachometry is the most com- 
monly used method but this equipment is 
rarely available in clinical situations. 


SUMMARY 


I devised a new and simple method to 
measure the anterior chamber depth that 
requires only a Haag-Streit 900 slit lamp. 
Viewing the anterior chamber at 45 de- 
grees and matching the height of the 
corneal slit beam to the depth of the 
anterior chamber enables the observer to 
calculate the anterior chamber depth by 
multiplying the measured slit height by 
1.4 or, more accurately, by use of the table 
provided. The accuracy over the range of 
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clinically encountered depths of the ante- 
rior changer is + 0.2 mm relative to stan- 
dard pachometry. 
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THE EFFECTS OF INTRAVITREAL IRRIGATION DURING VITRECTOMY 
ON THE ELECTRORETINOCRAM 


LouISE COPE MOORHEAD, M.D., DIANNA A. REDBURN, PH.D., 
JAMES MERRITT, M.D., AND CHARLES A. GARCIA, M.D. 
Houston, Texas 


Because vitrectomy is becoming a com- 
mon ophthalmic treatment, an investiga- 
tion into the optimal conditions for intra- 
vitreal irrigation has assumed major im- 
portance. Little electrophysiological data 
exist, however, to compare the effects on 
retinal function produced by the different 


solutions used in vitreous surgery. We 


evaluated the effect of various intraocular 
irrigation solutions on retinal function in 
pigmented rabbits after vitrectomy by an 
analysis of the electroretinogram (ERG) 
b-wave amplitude. 


MATERIAL AND METHODS 


Adult male pigmented rabbits (weigh- 
ing 1.5 to 2.0 kg) were sedated with intra- 
muscular injections of chlorpromazine 
(50 mg) and ketamine hydrochloride 
(50 mg). The pupils were dilated with 
1% tropicamide and 10% phenylephrine. 
After dilation, 1% lidocaine (Xylocaine) 
(1.5 mJ) was injected into the retrobulbar 
space of each eye, and several applica- 
tions of carbon dioxide cryoretinopexy 
were made approximately 6 mm posterior 
to the corneoscleral limbus in the super- 
otemporal quadrant of the peripheral reti- 
na. This procedure created chorioretinal 
scarring in preparation for a retinal- 
incision vitrectomy.! Two weeks later, the 
animals were again sedated and their eyes 
dilated as previously. They were placed 
for 20 minutes in fluorescent laboratory 
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lighting and then dark-adapted for ten 
minutes. Each rabbit received a drop of 
0.5% proparacaine HCI in both eyes, and 
a specially made contact lens electrode 
was placed on each cornea. The contact 
lens was made of translucent material in 
order to induce a ganzfeld effect. Methyl- 
cellulose 1% served as the conducting 
medium. The electrical contact was com- 
pleted at one ear and the other ear was 
grounded. The retina was then stimulated 
with a Grass PS22 photostimulator at a 
distance of 18 inches above the cornea. 
The Grass photostimulator flash intensi- 
ties were 1 and 16, and flash frequencies 
were one and five flashes per second. 
After suitable amplification, the preopera- 
tive ERG was then recorded with a chart 
recorder. 

Each sedated animal was placed on the 
operating table and given a retrobulbar 
injection of 196 lidocaine (1.5 ml). Fol- 
lowing surgical exposure, the tip of the 
vitreous infusion suction cutter was in- 
serted into the posterior vitreous and held 
approximately 1 mm above the retina. 
With the instrument operating in the cut- 
ting mode and remaining within a 3 disk 
diameter radius of the visual streak, 50 ml 
of normal saline solution, Balanced Salt 
Solution, or Balanced Salt Solution Plus 
(BSS Plus, Alcon Laboratories) at a tem- 
perature of 21?C were irrigated or aspirat- 
ed through the vitreous at a rate of 
5 ml/min for ten minutes. BSS Plus is a 
variation of gluthathione-bicarbonate- 
Ringers, developed by Dikstein and 
Maurice.” BSS Plus differs in that the 
gluthathione is in the oxidized form, lacks 
adenosine, and the buffer systems have 
been altered to maintain the pH stable at 
7.4 for 24 hours. The bicarbonate concen- 
tration is 25 mM. BSS Plus is currently 
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undergoing the clinical trials necessary 
for Food and Drug Administration appro- 
val. 

The purpose of the procedure was to 
irrigate the posterior retina with different 
irrigation solutions, rather than to per- 
form a complete vitrectomy. To maximal- 
ly expose the posterior retina to the per- 
fusate, it was necessary to remove approx- 
imately one third of the total vitreous 
volume. Fluorescein was not used to stain 
the vitreous intended for removal! þe- 
cause of the possible effects on the ERG. 
The vitreous removed was replaced with 
an approximately equivalent volume of 
irrigation fluid in order to equalize the 
preoperative and postoperative intraocu- 
lar pressures. 

When the wound was closed, the ani- 
mal was immediately dark-adapted and 
the ERG again recorded. Using the same 
solution, the procedure was repeated with 
the fellow eye. We operated on eight eyes 
using normal saline solution, ten eyes 
with Balanced Salt Solution, and eight 
eyes with BSS Plus. 

We also recorded ERGs from both eyes 
on postoperative days ] and 2. The retinas 
remained attached throughout the experi- 
ments. The only complication was mini- 
mal localized hemorrhage from the inci- 
sion sites. 


RESULTS 


The preoperative ERG was recorded at 
three different settings of the photostimu- 
lator (Table 1). The mean value of 251 pV 
in the FI, testing mode is similar to the 
250 uV obtained by Lawwill4 for 114 eyes 


TABLE 1 
MEAN PREOPERATIVE B-WAVE AMPLITUDE 


Photostimulator Units* uV SEM (N=26 eyes) 


Fil: 961 +8.1 
Fils 251 48. 1 
Fshie 933 + 6.9 


*F signifies number of flashes; I signifies flash 


intensity. 
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(57 rabbits). The lower value of 233 pV 
obtained with the Falise setting is consis- 
tent with clinical findings that increasing 
the flash frequency decreases retinal re- 
sponse to each flash.5 The variations in 
preoperative b-wave amplitude are con- 
sistent with previously observed daily 
variations up to 2596 in both rabbit and 
human ERGs.^5 

Several trends emerged from the data 
obtained after intravitreal lavage with 
each test solution (Figs. 1-3). (1) By the 
second postoperative day, normal func- 
tion returned with all solutions tested; 
there was no statistical difference be- 
tween the preoperative b-wave ampli- 
tudes and the values for the second post- 
operative day. (2) The larger P values for 
BSS Plus indicated less statistical differ- 
ence between the preoperative and the 
postoperative b-wave amplitudes, and 
that BSS Plus had the least effect on 
normal retinal function. 

The percentages listed in Table 2 were 
calculated by dividing the mean ampli- 
tude of each postoperative b-wave by its 
preoperative value. When BSS Plus was 
used as the test solution in the Fil; 
testing mode, the b-wave amplitude 
dropped to 84% of the preoperative value, 
compared to 64% and 69% with normal 
saline solution or Balanced Salt Solution. 
Thus, the amplitude of the ERG b-wave 
is diminished less after intravitreal irriga- 
tion with BSS Plus than after irrigation 
with either normal saline solution or Bal- 
anced Salt Solution. The intravitreal use 
of BSS Plus is therefore less harmful to 
retinal function than the other solutions 
tested. 


DISCUSSION 


Vitrectomy can be described as an in 
vivo analogue to in vitro retinal perfusion 
systems from which much electroretin- 
ographic information has been derived. 
Several different irrigation solutions are 
currently in use or are being clinical- 
ly tested for use in intraocular surgery, 
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Fig. 1 (Moorhead and associates). 
ERG b-wave amplitudes before and 
after vitrectomy using normal saline 
solution. 
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such as normal saline solution, lactated 
Ringer's solution, Balanced Salt Solu- 
tion, Plasma-Lyte 148, and BSS Plus. 
Edelhauser and associates^? compared 
the relative effects of various intraocular 
irrigating solutions on corneal thickness 
and endothelial cell integrity. BSS Plus, 
containing oxidized glutathione and bi- 
carbonate with a pH of 7.4, was least 
harmful to corneal structures. In clinical 
vitrectomy studies, Waltman and associ- 
ates? confirmed the early work of 
Edelhauser. Before the experiements re- 
ported herein, the relative effects of intra- 
ocular irrigation on retinal function had 
not been studied. 

If tissues are adequately perfused, !9:1 


functional characteristics of the isolated 
retina can be maintained for several 
hours. Three major techniques are availa- 
ble for the study of the retina in vitro: 
incubation of isolated eye cups,!?:1? isola- 
tion and perfusion of whole retina,!4:15 
and arterial perfusion of isolated eyes or 
eye cups.1€!7 As a result of investigations 
using these methods, the effects of vari- 
ous retinal perfusates on the ERG have 
been well characterized. In vitro ERG 
variations with changes in pH, ionic com- 
position,!4* and temperature!9?:1? have been 
studied in detail. Winkler?? Simpson, and 
Benner established that 20 to 25 mm of 
bicarbonate is essential for a normal ERG 
in the in vitro retina. 
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Fig. 2 (Moorhead and associates). 
ERG b-wave amplitude before and 
after vitrectomy using Balanced 
Salt Solution. 
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A comparison of the mean preoperative 
b-wave amplitudes of pigmented rabbits 
(Table 2) with mean values of 144 to 
166 LV reported for albino rabbits® re- 
veals a difference of 100 WV. The magni- 
tude of this difference may be related to 
albinism and its effect on the b-wave. The 
origin of the b-wave is complicated. AI- 
though Müller cells have been implicated 
as the major contributor to the response?! 
bipolar cells may originate part of the 
b-wave complex.?? Abnormalities in neur- 
al fibers have been reported in pigment- 
deficient species.?? Perhaps the 100 uV 
difference seen in albino rabbits is related 
to some undefined defect in the non- 
Müller portion of the b-wave. This large 


difference in the b-wave amplitude un- 
derscores the need for careful selection of 
an animal model for retinal function stud- 
ies. 

The effects of chemicals on the ERG 
continue to be a source of controversy. 
Honda? showed that barbiturates, 
hydantoin derivatives, penicillin deriva- 
tives, and alcohols increase the b-wave of 
in vitro preparations. Van Norren and 
Padmos? found that volatile anesthetics 
and alcohols retard dark-adaptation of 
monkey cone ERG, but that barbiturates 
and ketamine produce no effects. Chlor- 
promazine, ketamine, and lidocaine, 
which were the sedative and anesthetic 
agents used in our study, may have effects 
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Fig. 3 (Moorhead and associates). 
ERG b-wave amplitudes before and 
after vitrectomy using BSS Plus. 
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TABLE 2 


PERCENTAGE OF PREOPERATIVE B-WAVE AMPLITUDE* 


Photostimulator Postoperative Normal Saline Balanced Salt BSS 


Units] Time} Solution, % Solution, % Plus, % 
Fil, IPO 65 62 85 
PODI 87 108 90 
POD2 100 97 98 
Filia IPO 64 69 84 
PODI 85 94 90 
POD2 94 94 98 
Filis IPO 78 71 88 
PODI 88 94 99 
POD2 95 94 100 


*Preoperative values equal 10096. 
IF signifies number of flashes; I, flash intensity. 
tIPO signifies immediately postoperative; PODI, postoperative day 1; POD2, postoperative day 2. 
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on the dark-adapted ERG. The influence 
of these agents, either separately or in 
combination, has not yet been deter- 
mined. These three agents were uniform- 
ly used in the reported experiments. The 
investigation reported herein compared 
effects within a standardized model. 

The importance of oxidized glutathione 
in maintaining endothelial cell adenosine 
triphosphatase was established by Ander- 
son, Fischbarg, and Spector.?9 Glutathi- 
one is also an important cellular antioxi- 
dant and free radical scavenger which 
maintains membrane integrity and pro- 
vides protection against oxidative stress. 
The damage produced by free radicals on 
the central nervous system membrane 
phospholipids has been studied in detail 
by Demopolous and associates.?7 Lym- 
phocytes and granulocytes also contain 
reduced glutathione, increased glutathi- 
one reductase, and glutathione peroxi- 
dase.?® Because the retina contains large 
quantities of phospholipids and inflam- 
mation is a predictable sequela to any 
surgical procedure, glutathione is an im- 
portant ingredient in an intravitreal irri- 
gation solution. 


SUMMARY 


Intravitreal irrigation with Balanced 
Salt Solution Plus (BSS Plus) produced 
less decrease in b-wave amplitude than 
either normal saline solution or Balanced 
Salt Solution. BSS Plus was more suitable 
for intravitreal irrigation because it con- 
tained the appropriate bicarbonate, pH, 
and ionie composition necessary for 
maintenance of normal retinal electrical 
activity, and it contained glutathione, 
which is necessary for maintenance of 
endothelial cell adenosine triphosphatase 
and for protection against free radical 
damage and oxidative stress. 
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OPHTHALMIC MINIATURE 

“They’re not all alike, you know. Take Mr. Molravey, our ophthal- 
mic surgeon. He reminds me of a dormouse. Every Tuesday 
morning he patters in and stands for five hours in the theatre without 
speaking an unnecessary word, whiskers twitching and picking 
away with fastidious little paws at a succession of patients’ eyes. 
Then he thanks everyone formally down to the most junior theatre 
nurse, peels off his gloves and patters away again to play with his 


collection of butterflies." 


“A modest little man, in fact." 


She turned towards him and he detected again in her eyes that 
uncomfortable elliptical flicker of contempt. 


P. D. James 
Shroud for a Nightingale 


CLINICAL RESULTS IN VITRECTOMY FOR DIABETIC TRACTION 
RETINAL DETACHMENT 


THOMAS M. AABERG 
Milwaukee, Wisconsin 


Traction detachment of the retina, as a 
complication of neovascular diabetic reti- 
nopathy, was initially managed by scleral 
buckling and scleral resection proce- 
dures.*^? Subsequently, the development 
of vitreous surgery facilitated a direct 
approach to the traction forces. The role 
of vitreous surgery in the management of 
traction retinal detachment later expand- 
ed beyond the severance of isolated vitre- 
ous bands with the use of mechanized 
vitreous cutters. 

Initially, closed-eye pars plana mecha- 
nized vitrectomy was primarily used to 
remove nonabsorbing vitreous hemor- 
rhage. However, traction detachment of 
the macula, concealed by the hemorrhag- 
ic vitreous opacification, often was appar- 
ent once the vitreous cavity was cleared. 
Therefore, techniques for stripping epi- 
retinal membranes were devised as ad- 
junctive procedures for the release of 
the epiretinal traction membranes.*4 

Continued improvement of surgical 
techniques reduced the incidence of com- 
plications to a level justifying the consid- 
eration of a surgical approach to recent 
traction macular detachment with other- 
wise clear media.*> Although traction ret- 
inal detachment may remain stable for a 
considerable period of time, vitrectomy 
was considered an applicable procedure 
if central acuity decreased from traction 
detachment of the fovea.* 8 

Pars plana posterior vitrectomy has 
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been performed here since December 
1972.5 Since August 1974, cases of diabet- 
ic traction detachment of the macula of 
recent origin have undergone a deliberate 
attempt to release all epiretinal traction 
by the stripping or segmenting, or both, 
of all epiretinal membranes. I report here- 
in a prospective evaluation of the visual 
and anatomic results that were done at the 
same time. 


MATERIAL AND METHODS 


I operated on 75 consecutive cases of 
traction detachment of the macula secon- 
dary to diabetic neovascular proliferative 
retinopathy between August 1974 and 
October 1978, which comprise the pre- 
sent series. To be included, to meet surgi- 
cal indications, the media (lens and vitre- 
ous) had to be sufficiently clear to allow 
preoperative ophthalmoscopic determi- 
nation of traction macular detachment. 
No other cases of clear media traction 
macular detachment were operated on 
during this time, thus eliminating any 
selection bias within the group (that is, if 
they did not meet the criteria of the study, 
they did not have surgery). Cases of dif- 
fuse hemorrhagic vitreous opacification 
were not prospectively admitted to the 
series because they did not meet the pre- 
operative examination requirements, and 
were therefore eliminated. Patients were 
not operated on if the eyes were known 
to have previous loss of macular function, 
that is, severe cystoid or ischemic macul- 
opathy, or if macular detachment at the 
time of first examination did not account 
for most visual loss (that is, associated 
severe cystoid edema). At the conclusion 
of the prospective series, all cases were 
included in the final analysis of the re- 
sults. 

Longstanding cases of macular detach- 
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ment, evidenced by (1) historical docu- 
mentation of prolonged detachment (arbi- 
trarily set at detachment of three months 
or longer); (2) extensive epithelial rarefac- 
tion beneath the detached sensory retina; 
or (3) thin atrophic detached retina (mac- 
ula), were not prospectively admitted to 
the study nor were the patients operated 
on. The series, therefore, includes only 
cases of recent visual decrease primarily 
caused by macular detachment in eyes 
with relatively clear ocular media. 

During the early portion of the series, a 
conservative attitude was maintained to- 
ward surgical intervention. Progressive 
loss of macular function from macular 
traction detachment to a level at which 
the patient could no longer occupational- 
ly or socially function was required be- 
fore recommending surgical intervention. 
As the results showed the complication 
rate to be no higher in this group of 
rapidly progressive neovascular prolifera- 
tive diabetic patients than previously re- 
ported with longstanding hemorrhagic 
vitreous opacification, surgery was subse- 
quently recommended at an earlier stage 
of visual deterioration. In the second half 
of the series, a progressive loss of macular 
function with macular detachment shown 
ophthalmoscopically was also required, 
but vision was not allowed to deteriorate 
to complete loss of macular function be- 
fore recommending intervention. 

Pars plana vitrectomy, using either the 
vitreous infusion suction cutter (VISC), 
Roto-extractor, or Ocutome, was per- 
formed as previously described." The op- 
erative goal in each case was to release all 
vitreoretinal traction as well as all epireti- 
nal traction and thus reattach the macula 
intraoperatively. Anteroposterior vitreo- 
retinal traction was completely relieved 
by circumcising all areas of vitreous 
to retina adherence. Epiretinal fibro- 
vascular membranes over the macular re- 
gion were dissected from the retinal sur- 
face by two instrument techniques?* 
until epicenters of outgrowth could be 
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isolated. The membranes were then sev- 
ered by the vitreous cutter or microscis- 
sors. Vascular membranes were coagulat- 
ed by bipolar bimanual intraocular dia- 
thermy before dividing the tissue 
bands.98 Epiretinal membranes were pre- 
sent, to some extent, in all eyes although 
the width of adhesion to the retina varied 
considerably. 

Posterior retinal holes discovered intra- 
operatively were treated by transscleral or 
intraocular cryotherapy.? If all epiretinal 
traction had been relieved, the treated tear 
was managed by insufflation of the vitre- 
ous cavity by air or sulfur hexafluride 
gas,91911 Because the media were clear 
preoperatively, a careful examination for 
retinal holes or the characteristics of a 
rhegmatogenous retinal detachment was 
performed, prospectively omitting such 
cases from the series. All retinal holes 
discovered intraoperatively were there- 
fore of iatrogenic origin. 

If epiretinal traction persisted, a radial 
exoplant scleral buckle was positioned. 
Neither prophylactic encircling scleral 
buckling nor prophylactic cryotherapy 
were used. Air insufflation was not used 
routinely to restore intraocular volume 
but only to close posterior holes. 

Pars plana lensectomy!!? was per- 
formed if cataract change precluded ade- 
quate visualization for membrane strip- 
ping. The decision to perform lensectomy 
was made at the time of the preoperative 
examination, based on the clarity of the 
biomicroscopic ophthalmoscopy. In no 
case was it necessary to remove a lens 
because of operative lens touch by the 
vitrectomy instrument. Clear lenses were 
not removed. Because an attempt was 
made to maintain a phakic eye, even lens- 
es with minimal preoperative cataract 
were not removed. 


RESULTS 


The final visual acuity was improved 
by two lines over the preoperative acuity 
in 7596 of eyes (Table 1). Of the 2596 
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TABLE 1 


VITRECTOMY WITH CLEAR MEDIA FOR DIABETIC 
TRACTION RETINA DETACHMENT (75 CASES FROM 
AUGUST 1974 TO OCTOBER 1978) 


Visual Results No. Percent 
Improvement* 56 75 
No Improvement 19 25 
Worse* 9 12 


*Two-line change from preoperative visual acuity. 


without improvement, nine eyes (12% of 
the total) had final visual acuity worse 
than the preoperative level. All nine eyes 
developed rubeosis irides postoperatively 
as the final event in their deterioration. 
Five eyes had unsuccessful repair of 
retinal detachment and four eyes devel- 
oped rubeosis irides without rhegmato- 
genous retinal detachment but lost all 
functional vision. Final visual acuity of 
the total series was improved to 6/60 
(20/200) or better in’ 40 eyes (53%) 
(Table 2). ; 
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Comparison of the first half of the se- 
ries (October 1974 to July 1977) is pre- 
sented in Table 2. Comparison of the 
scattergrams (Figs. 1 and 2) shows a shift 
to the right above the oblique line in the 
graph of Cases 38 through 75, as com- 
pared to Cases 1 through 37. Although the 
mean preoperative visual acuity was less 
than 3/60 (10/200) in both halves of the 
series, in the first half only 19% had 6/60 
(20/200) or better preoperative visual 
acuity, whereas 4096 of the second half 
had preoperative visual acuity of 6/60 
(20/200) or better. Further evaluation of 
these two subgroups of the overall series 
shows a corresponding difference of post- 
operative visual acuity. Of the first half 
43% maintained 6/60 (20/200) or better 
postoperative.visual acuity, whereas 63% 
of the second half maintained that level of 
visual acuity. A positive correlation exists 
between the improved postoperative vis- 
ual results and a lesser deterioration of 
preoperative vision. 


TABLE 2 
FINAL VISUAL ACUITY FOR THE TOTAL SERIES 


Final Visual Acuity* No. of Cases Percent 
Cases 1-37 

6/7.5 (20/25) — 6/15 (20/50) 8 92 
6/18 (20/60) — 6/48 (20/160) 3 8 
6/60 (20/900) 5 14 
3/60 (10/200) 5 14 
3/60 (10/200) - 3/120 (5/200) 2 4 
3/600 (1/200) — 12/600 (4/200) 8 22 
H.M. Q 0 
L.P. l 2 
N.L.P. 5 14 

Total 37 100 

Cases 38-75 

6/7.5 (20/25) — 6/15 (20/50) 9 25 
6/18 (20/60) — 6/48 (20/160) 10 26 
6/60 (20/200) 5 14 
3/60 (10/200) 4 11 
3/60 (10/200) — 3/120 (5/200) 0 0 
3/600 (1/200) ~ 12/600 (4/200) 2 4 
H.M. . 3 8 
IP. 2 4 
N.L.P. 3 8 

Total 38 100 


*H.M. designates hand motions; L.P., light perception; and N.L.P., no light perception. 





VOL, 88, NO. 2 


Cases | through 37 


20/25 


N 
o 
M 
8 


20/200 
10/200 
5/200 
2/200 


HM 


Final Visual Acuity 


LP 


NLP 


20/200 
10/7200 — 20/50 


NLP HM 5/200 20/25 
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Initial Visual Acuity 


Fig. 1 (Aaberg). Scattergram comparing final visu- 
al acuity (vertical axis) and initial visual acuity 
(horizontal axis) for Cases 1 through 37. Dots above 
the oblique line represent eyes with improved vision 
after surgery. 


Final visual acuity was improved by 
two lines in 80% of phakic eyes as com- 
pared to 72% of aphakic eyes with preop- 
erative cataract extraction or simultane- 
ous lensectomy (Table 3). Of the 25 
phakic eyes with visual improvement 
after vitrectomy, four (15%) subsequently 
developed or had progression of cataract 
change during an average follow-up peri- 
od of 22 months. 

Postoperative incapacitating vitreous 
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Cases 38 through 75 


20/50 


5/200 


Final Visual Acuity 
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NLP HM 
LP 2/200 


5/200 


20/200 
10/200 


20/25 
20/50 


Initial Visual Acuity 


Fig. 2 (Aaberg). Scattergram comparing final visu- 
al acuity (vertical axis) and initial visual acuity 
(horizontal axis) for Cases 38 through 75, Dots above 
the oblique line represent eyes with improved vision 
after surgery. *Indicates three cases of postoperative 
vitreous hemorrhage awaiting possible vitreous 
washout. 


hemorrhage occurred in 15 of 56 (27%) 
eventually successful cases. Of 25 phakic 
eyes with successful results, 11 (44%) had 
incapacitating postoperative hemorrhage. 
Only four aphakic eyes had incapacitat- 
ing hemorrhage, although five additional 
aphakic eyes had postoperative hemor- 
rhage that cleared rapidly and never cre- 
ated a significant visual limitation. Phakic 
eyes, therefore, had a 40% higher inci- 


TABLE 3 


VITRECTOMY WITH CLEAR MEDIA FOR DIABETIC TRACTION RETINA DETACHMENT 
(75 CASES FROM AUGUST 1974 TO OCTOBER 1978)* 


Improvement 
ICCE/Lensectomy 12961 
(44/75) 
Phakic 80961 
(31/75) 


*ICCE designates intracapsular cataract extraction. 


Lens Status 


Postoperative 
No Improvement Cataract 
28% 
20% 16% 


+The difference in improvement rate between aphakic and phakic eyes is not statistically significant. 
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dence of significant postoperative hemor- 
rhage as compared to aphakic eyes. 

* Of the 15 eyes with incapacitating hem- 
orrhage 33% had persistent hemorrhage 
for more than six months, requiring sec- 
ondary vitreous washout. All five eyes 
were phakic and no aphakic eye had per- 
sistent hemorrhage. All five eyes obtained 
visual improvement after a secondary 
vitrectomy procedure to remove the per- 
sistent postoperative hemorrhage. Len- 
sectomy was concurrently performed in 
one of the five cases. Final visual acuities 
after the two procedures were as follows: 
6/7.5 (20/25), 6/12 (20/40), 6/21 (20/70), 
6/30 (20/100), and 3/60 (10/200). 

The overall incidence of neovascular 
glaucoma was 16% (12 of 75 eyes). Five 
eyes developed neovascular glaucoma 
after unsuccessful repair of operative 
rhegmatogenous retinal detachment. The 
incidence of neovascular glaucoma in 
eyes without rhegmatogenous retinal de- 
tachment was therefore 9%. The inci- 
dence of neovascular glaucoma in apha- 
kic eyes (20%) was twice that of phakic 
eyes (10%) (Table 4). Only three of the 
seven eyes without rhegmatogenous reti- 
nal detachment with neovascular glauco- 
ma obtained visual improvement over the 
preoperative state even though intrao- 
cular pressure was controlled in all seven 
eyes. 

Retinal tears, with or without retinal 
detachment, occurred in 11 of 75 eyes 


TABLE 4 


INCIDENCE OF NEOVASCULAR GLAUCOMA 
(12 OF 75 EYES) 


Phakic Aphakic 
3/31 9/44 
10%* 20%* 


*The difference in incidence of neovascular glau- 
coma between phakic and aphakic eyes is not statis- 
tically significant. 
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(15%). In ten eyes, a retinal holes oc- 
curred while trying to release epiretinal 
traction by stripping or severing epiret- 
inal membranes. One eye (aphakic) devel- 
oped a late detachment from a retinal hole 
at the posterior insertion of the vitreous 
base. No instrument entrance site dialyses 
were detected. Successful treatment of 
the retinal holes and postoperative retinal 
attachment was achieved in six of the 11 
eyes. Five eyes with postvitrectomy reti- 
nal detachment, despite intraocular cryo- 
therapy of the retinal holes with air insuf- 
flation of the vitreous cavity, had unsuc- 
cessful scleral buckling as a secondary 
procedure. Therefore, 7% of the series 
(five of 75) were failures as the result of 
surgically created retinal detachment that 
could not be repaired. Conversely, 26% of 
the eyes without improvement (five of 19) 
were failures as the result of surgically 
created retinal detachment that could not 
be repaired. 

At the completion of the operative pro- 
cedure, a judgment was recorded as to 
whether it had been possible to relieve all 
epiretinal traction. Seventy-two percent 
of the eyes were judged to have had 
epiretinal traction completely relieved in- 
traoperatively; 84% (47 of 56) of im- 
proved eyes were judged to have com- 
plete release of epiretinal membranes, 
whereas only 39% of unsuccessful eyes 
were judged to have had complete release 
of the epiretinal traction. 


DISCUSSION 


Complications of proliferative diabetic 
retinopathy constitute the most common 
indications for vitreous surgery. Past re- 
ported series of consecutive cases with 
details of results and complications have 
dealt with a combination of diabetes in- 
duced indications, that is, hemorrhagic, 
nonabsorbing vitreous opacification and 
diabetic traction retinal detachment of the 
macula.*913 The former indication, re- 
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tained vitreous blood, represents cases 
of longstanding visual deterioration. Al- 
though such cases had a favorable ana- 
tomic success rate, visual improvement 
was frequently limited by diabetic trac- 
tion retinal detachment of the macula 
detected intraoperatively.*5:1?:14 Michels® 
found the posterior retina severely dam- 
aged by fibrovascular proliferative retinal 
detachment in 5896 of cases operated on 
for nonabsorbing vitreous hemorrhage. In 
a retrospective analysis, Peyman and as- 
sociates!? reported 50% visual improve- 
ment with diabetic traction retinal de- 
tachment compared to 66% in simple 
diabetic vitreous hemorrhage. Michels$ 
reported 8596 visual improvement when 
diabetic traction retinal detachment was 
absent, but only 39% of 18 cases had 
visual improvement when removal of the 
vitreous hemorrhage revealed diabetic 
traction retinal detachment of the macula. 
Similarly, Mandelcorn, Blankenship, and 
Machemer?^ reported comparable visual 
limitation in otherwise anatomically suc- 
cessful cases. 

Extrapolation from the limited visual 
success with protracted macular detach- 
ment to the hypothesis that surgical inter- 
vention should be advised for progressive 
macular detachment, despite the absence 
of extensive vitreous opacification, re- 
quires evaluation of the complications of 
both categories. The surgical complica- 
tion rates of simple diabetic vitreous 
hemorrhage and diabetic traction retinal 
detachment reported by Peyman and as- 
sociates!? were comparable, although the 
combined categories of rubeosis irides or 
phthisis bulbi were 65% greater in diabet- 
ic traction retinal detachment. 

The present series has attempted, since 
its conception, to differentiate preopera- 
tively cases of diabetic traction retinal 
detachment of the macula from cases 
where vitreous opacification was a major 
contribution to the visual impairment. 
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The prospective evaluation of visual re- 
sults and complications is thus specific 
for this rapidly evolving form of diabetic 
traction retinal detachment. Analysis of 
surgical results in the initial cases treated 
by any new procedure, such as extensive 
preretinal membrane stripping or seg- 
mentation, or both, may be skewed by 
various factors including improvements 
in instrumentation and ever increasing 
surgical competence derived from the 
steady assimilation of surgical experi- 
ence. Certainly both factors were present, 
to some extent, in this series. Although I 
had done preretinal membrane stripping 
for more than one year before the onset of 
the series, the technique had not been 
applied as aggressively. Instrumentation 
definitely improved during the course of 
the series, most notably the reduction in 
size of cutting probes, thus requiring less- 
er infusion volumes and reducing the 
necessity to remove the lens. 

Although the macula was detached in 
all cases in this series, the overall visual 
improvement rate (7596) compares favora- 
bly with the mixed series previously men- 
tioned.}-467-18 The success rate is twice 
that reported when diabetic traction reti- 
nal detachment of the macula was masked 
by nonabsorbing vitreous blood in cases 
of delayed vitrectomy.® Additionally, 
cases in the second half of the series, 
operated on at an earlier stage of visual 
deterioration not only had a quantitative 
but significant qualitative visual im- 
provement. Sixty-three percent obtained 
6/60 (20/200) or better visual acuity as 
compared to 43% in the first half of the 
series where macular detachment had 
progressed to greater visual deterioration. 
The 43% corresponds closely to the 46% 
reported by Michels$ as in his mixed series 
of diabetic vitrectomy cases obtaining 
6/60 (90/200) or better visual acuity. 
It therefore seems that the final visual 
acuity is enchanced when visual deterio- 
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ration is surgically aborted before there is 
complete loss, particularly longstanding 
loss, of macular function. 

The visual improvement rate of eyes 
remaining phakic (80%) after vitrectomy 
was higher than in aphakic eyes (72%). 
Although there is no statistical difference 
between the two figures, it significantly 
reverses the ratios reported previously.!* 
The reason for this change in success rate 
ratio between phakic and aphakic eyes is 
multifactorial, but certainly reflects im- 
provement in instrumentation, surgical 
technique, and irrigating solutions.!5 

Of extreme importance is the incidence 
of postoperative neovascular glaucoma in 
the phakic and aphakic eyes. Although the 
overall incidence was 16%, aphakic eyes 
had twice the rate of phakic eyes. This 
difference is not statistically significant, 
but indicates a trend that must be evaluat- 
ed in a larger composite of patients. The 
greater incidence in aphakic eyes may 
reflect the lesser infusion volumes and 
time, as well as reduced manipulative 
forces near the iris (that is, phacofrag- 
mentation) when the eye is left phakic. 
This may also support the concept of 
Michels® that the lens or lens capsule 
reduces bulk flow into the anterior cham- 
ber reducing the possibility of neovascu- 
lar glaucoma. The 25 phakic eyes, fol- 
lowed up an average of 22 months after 
vitrectomy, had a lesser incidence of post- 
operative cataract formation than previ- 
ously reported. Of these 25 eyes, 1696 
developed cataract that limited visual 
acuity, as compared to 26% reported by 
Faulborn, Conway, and Machemer.!9$ The 
present statistics discourage removing the 
lens unless necessary for operative visua- 
lization or postoperative visualization. 
The rate of retained vitreous blood from 
postoperative hemorrhage, sometimes re- 
quiring a secondary vitreous washout, 
was higher in phakic eyes (secondary 
procedures were limited to phakic eyes), 
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but the final visual acuity and overall 
reduced ocular morbidity still favor the 
phakic eye. 

Retinal tears are an anticipated risk of 
stripping or segmenting, or both, epiret- 
inal membranes adherent to detached, 
and sometimes atrophic retina. Retinal 
holes were related to the membrane pro- 
cedure in all but one of 11 eyes develop- 
ing retinal holes and detachment. One eye 
developed a delayed small horseshoe tear 
at the posterior vitreous base insertion. 
The overall incidence of retinal tears 
(15%) is less than 27% reported by 
Michels,8 although the present successful 
reattachment rate (55%) is less than the 
86% reported by Michels. It thus appears 
that the prognosis for iatrogenic posterior 
tears is somewhat less favorable than the 
peripheral tears. However, this calculated 
risk is a complication that must be accept- 
ed and decreases with increased surgical 
expertise. The occurrence of only one 
peripheral tear, however, corroborates the 
conclusion of Michels$ that prophylactic 
cryotherapy and routine scleral buckling 
are not necessary. 

The aggressive approach to release of 
epiretinal traction of the macula has the 
inherent risks of retinal holes and detach- 
ment but the current statistics indicate the 
risks are acceptable when compared to 
the visual improvements that are ob- 
tained. 


SUMMARY 


A series of 75 eyes underwent pars 
plana vitrectomy for progressive diabetic 
traction retinal detachment of the macula. 
In all cases, the media was sufficiently 
clear to allow preoperative macular exam- 
ination. The overall visual improvement 
was higher in phakic eyes (80%) than 
aphakic eyes (7296) and the rate of neo- 
vascular glaucoma was less in phakic 
eyes. The difference was not statistically 
significant, however. The final visual acu- 
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ity corresponded to the degree of preoper- 
ative visual deterioration. Thus, surgery 
during the rapidly evolving proliferative 
and retracting process did not adversely 
affect the visual success rate when com- 
pared to previous reports on longstanding 
vitreous hemorrhage. 
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ORBITAL HEMORRHAGE 


GREGORY B. KROHEL, M.D., AND JOHN E. WRIGHT, F.R.C.S. 
London, England 


The most common cause of orbital 
hemorrhage is trauma. Spontaneous or- 
bital hemorrhage is an uncommon condi- 
tion for which various causes have been 
reported.! 16 As most reports have been 
confined to case reports, the nature, histo- 
ry, prognosis, and exact cause of these 
hemorrhages remain unclear. We report 
herein the clinical findings in a series of 
l7 patients with spontaneous orbital 
hemorrhages seen by us over the last ten 
years. 


SUBJECTS AND METHODS 


One of us (J.E.W.) examined all 17 
patients and performed surgery in five out 
of six patients. The pathologic material in 
these cases was read by an independent 
pathologist and subsequently reviewed 
by one of us (G.B.K.). Computed axial 
tomography and ultrasonic examinations 
were done in selected patients. 


RESULTS 


In 11 patients the underlying venous 
anomalies were shown on venography or 
pathologic examination (Table). The age 
of the patients ranged from 2 to 80 years 
with females outnumbering males by 
more than two to one. There was no 
disease predilection for either eye. The 
onset of symptoms in most patients was 
acute; some patients developed all symp- 
toms within several hours. However, sev- 
eral patients had a painless space-occupy- 
ing mass lesion that evolved over several 
months. Visual acuity was believed to be 
normal but was not obtained in one child 
because she was too young. Patients 15 


From the Moorfields Eye Hospital, London, En- 
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and 16 were not seen by us initially; 
therefore, some initial clinical findings in 
these cases are not listed. Recurrence in 
the same eye was common and occurred 
in six patients. Additionally, four patients 
had disk edema, two had choroidal folds, 
and nine had limitation of ocular move- 
ments secondary to the mass effect of the 
hemorrhage. 

Nine of the ten venograms were abnor- 
mal with six showing venous anomalies, 
two of which were bilateral. Bilateral 
varices were present in a woman who had 
a right orbital hemorrhage (Figure). The 
ruptured varix was clearly outlined by the 
contrast material that had extravasated 
into the muscle cone. 

The patients without proven venous 
anomalies had other predisposing factors 
present. One patient had von Wille- 
brand's disease, one was anemic, and one 
hemorrhage occurred during labor. Two 
hemorrhages remained unexplained. 


DISCUSSION 


Venous anomalies were responsible for 
most of the orbital hemorrhages in our 
series. The underlying abnormality could 
be defined by venography, occasionally 
with ultrasound, and the diagnosis con- 
clusively established in some cases path- 
ologically. There were several elderly pa- 
tients with advanced atherosclerosis who 
had an arterial hemorrhage. The abrupt- 
ness and severity of the pain, visual loss, 
and vomiting allowed the differentiation 
of these patients from those with venous 
anomalies. 

Associated conditions such as scurvy,! 
hemophilia,?? leukemia,* hypertension, 
or an intraorbital aneurysm of the oph- 
thalmic artery, are less common. Strain- 
ing has been associated with orbital hem- 
orrhage?? and as there are no valves in the 
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Figure (Krohel and Wright). Venogram of a 
woman with a right orbital hemorrhage reveals 
bilateral varices (black arrows), The hemorrhage 
originates from the right varix that has ruptured 
and is defined by the contrast material extravasating 
into the muscle cone (open arrow). 


orbital veins, unobstructed pressure can 
be transmitted freely to the orbital vessels 
causing a hemorrhage.!? This occurred in 
one woman in our series during the sec- 
ond stage of labor. The cause is uncertain. 

Lymphangiomas occur infrequently in 
the orbit®!2 but were not believed to be 
responsible for any of the hemorrhages in 
our series. It may be difficult to show the 
venous anomalies on venography when 
there is a chronic blood cyst distorting 
and compressing the tissues. In these 
cases one relies on the pathologic exami- 
nation for the diagnosis, which will re- 
veal endothelial-lined spaces with a varia- 
ble lymphocytic reaction and fibrous 
component. Electron microscopy may 
further aid in the differentiation of these 
two lesions. 

The oecurrence of spontaneous orbital 
hemorrhage depends on the amount, rate, 
and lecation of the hemorrhage. The 
symptoms of sudden pain, vomiting, and 
proptosis occur in most patients. Ecchy- 
mosis of the eyelids may also be present 
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but is not essential for the diagnosis. A 
marked initial decrease in visual acuity 
can occur at any age but is more common 
in the elderly. 

Children can either have an acute onset 
or have a painless space-occupying blood 
cyst that evolves over several months and 
resembles an orbital neoplasm. ]ones'? 
has shown how an endothelial-lined 
blood cvst may act as a dialvzing mem- 
brane and gain volume by osmotic attrac- 
tion similar to chronic subdural hemato- 
mas. Adults with orbital hemorrhages 
simulating orbital neoplasms have been 
described,9:13-14 but this did not occur in 
our series. 

Visual prognosis after orbital hemor- 
rhage is excellent except in the elderly 
where there is often a secondary vascular 
occlusion or an arterial bleed. Half of our 
patients over age 70 years had visual 
acuity reduced to counting fingers or 
worse. The time sequence of hemorrhage 
to irreversible visual loss in this group is 
usually too short to allow effective thera- 
py. 

Younger patients with rapid visual loss 
after an acute hernorrhage require imme- 
diate surgical drainage. Those patients 
who do not develop visual difficulty can 
be safely observed, as the hemorrhages 
usually resolve in several months. 

Some orbital hemorrhages develop into 
chronic blood cysts and the differentia- 
tion from an expanding neoplasm often 
requires surgical exploration, These 
blood cysts in children can be drained by 
a transconjunctival, frontal, or lateral can- 
thal approach, depending on the location 
of the hemorrhage. Computed tomogra- 
phy can be useful in planning the surgical 
approach. Lateral orbitotomy with bone 
removal is unnecessary in children and 
can result in delayed bone growth with 
subsequent facial deformity. 

Proper drainage must be maintained for 
at least 24 hours after removal of a blood 
cyst. Failure to do so may necessitate 
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repeat drainage and could result in per- 
manent visual loss. Although six patients 
in our series had recurrent orbital bleeds 
before surgical intervention, only one pa- 
tient had a recurrence after proper evacu- 
ation and drainage. 


SUMMARY 


Seventeen patients had spontaneous or- 
bital hemorrhages. The usual symptoms 
Were acute onset of pain, proptosis, and 


vomiting with decreased vision, limita- 


tion of motility, and ecchymosis of the 


eyelids occurring in some patients. The 





children often developed a ogressive 





space occupying lesion that simulated a 
neoplasm. Most patients had underlying 


venous anomalies, although several elder- 
ly patients with atherosclerosis developed 
arterial hemorrhages with more abrupt 
and dramatic symptoms. Other associated 
conditions included hypertension, ane- 
mia, labor, and von Willebrand’s disease. 
The visual outcome was good except in 
the elderly patients, half of whom had 
severe and permanent visual loss. 
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A SIMULATOR FOR TEACHING 
VISUAL FIELD TECHNIQUES ON 
GOLDMANN OR GOLDMANN-TYPE 

PERIMETERS 


IAN Hass, M. B., 
STEPHEN M. DRANCE, M.D., 
AND MEG FAIRCLOUGH, B.SC. 

Vancouver, Canada 


Projection perimetry is becoming the 
standard method of plotting visual fields. 
The Goldmann perimeter or Goldmann- 
type perimeter is the commonest projec- 
tion perimeter in current use. 

The training of technicians in the cor- 
rect use of the Goldmann perimeter is 
time-consuming and often frustrating. It 
is difficult to provide the trainee with 
patients who have visual field defects that 
are useful for showing perimetric tech- 
nique and practice. 

We have developed a simulator* of 
visual field defects, which is composed of 
a series of interchangeable isopter panels 
that insert into the back of the Goldmann 
perimeter (Fig. 1). It is held in place by 
four catches. No modification of the pe- 
rimeter is required. An electronic stylus is 
then attached to the pointer on the handle 
of the pantograph. 

The standard visual field paper is cen- 
tered and attached over the panel. If a 
permanent record on paper is not re- 
quired, a panel can be manufactured that 
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Fig. 1 (Hass, Drance, and Fairclough). Close-up of 
the simulator attached to the Goldmann perimeter. 


has a white surface with the pattern of the 
paper marked on its surface. The plotted 
visual field can then be marked directly 
onto its surface with a felt-tipped pen and 
can be erased. The perimeter is used in 
the normal way. 

The isopter to be tested is selected on 
the control box representing the settings 
of the diaphragms and filters for size anc 
brightness of the perimeter. A button is 
depressed that represents the opening of 
the shutter of the perimeter and electroni- 
cally activates the isopter panel. The han- 
dle of the pantograph is then moved in 
the normal way. 

As the stylus is moved centrally from 
the periphery a position is reached on the 
panel where an audible beep is heard, 
similar to the signal from a patient who 
has seen the stimulus. An isopter can be 
mapped out kinetically by repeating the 
test along many meridians. Static testing 
of points within the isopter can also be 
carried out with an on-off technique. 

Variations of visual field defects can be 
represented by interchangeable panels 
fitted into place and plugged into the 
control box. Most of the panels have four 


259 


260 





Fig. 2 (Hass, Drance, and Fairclough). The simu- 
lator detached from the Goldmann perimeter for 
independent use. 


isopters represented on them and several 
different scotomata. The shapes of the 
isopters are reproducible. Even small 
scotomata of 2 to 3 degrees in size can be 
accurately simulated. 

A panel for threshold testing as used in 
the Armaly screening technique is availa- 
ble. A few panels of varying degrees of 
difficulty representing important points to 
be learned are available and enable 
trainee-technicians or residents to check 
their own ability in a self-teaching situa- 
tion. After having completed the test, a 
correct visual field is available for com- 
parison of the results. 

The teaching device can be used separ- 
ately from the Goldmann perimeter 
(Fig. 2). The panels can be placed on a 
flat surface and the stylus used directly. 
This frees the perimeter for use and al- 
lows the teaching and practice to be done 
even at home. 


SUMMARY 


We developed a visual field simulator 
for teaching perimetry on a Goldmann- 
type perimeter. It can present reproduci- 
ble normal and defective visual fields, is 
portable and can be used without being 
attached to the perimeter, and will pro- 
vide an easier way to train individuals in 
the correct techniques of perimetry. 
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A SYSTEM FOR COUNTING 
ENDOTHELIAL CELLS 
FROM TRANSPARENCIES 
AND NEGATIVES 


GERALD S. HOOVER 
AND KEVIN M. MCAULIFFE, M.D. 


Gainesville, Florida 


With the growing awareness of the im- 
portance of preoperative determination of 
endothelial cell morphology and density 
in routine cataract extraction, or in combi- 
nation with intraocular lens implantation, 
a system of viewing the endothelium that 
is convenient, yet accurate is needed. The 
high magnification required to view these 
cells as recorded on 35-mm film by one of 
the in vivo camera units and projected on 
a distant screen is generally cumbersome, 
and often inconsistent. We have devised a 
viewing system by using the GR-8 medi- 
cal viewer* (Fig. 1), a few inexpensive 
materials, and simple arithmetic. This 
eliminates the frequent adjustment of dis- 
tance, angle, and magnification upon 
which the accuracy of a standard 35-mm 
projection set-up is dependent. 

A counting template is constructed as 
follows: 

l. A pieceof photographic mount board 

is cut to fit the screen of the viewer. 

2. Àn opening 150 x 55 mm is cut to 

the right of center. 

3. A piece of clear sheet plastic is glued 

to the back of the mount board cov- 
ering the central cutout. 
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*GR-8 medical viewer available from Keeler Opti- 
cal Products, Inc., 456 Parkway, Broomall, PA 
19008. 
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Fig. 1 (Hoover and M iffe). GR-8 medical 
viewer with template (A), clear plastic (B), window 
(C), and paperclips (D) in place. 


A. On the back side of the plastic sheet, 
an area 100 x 20 mm is marked with a 
permanent marker. This area we call 
the “template window" through 
which the cells are viewed and 
counted. 

5. The completed template is next fast- 
ened to the front of the viewer with 
two paperclips (Fig. 1). 

Viewing of the endothelial cells is done 
by projecting transparencies or negatives 
in the template window. Confusion in 
counting is minimized by using a water 
soluble felt pen to put a mark in each cell 
as it is tabulated. These marks can later 


easily beremoved with a damp cloth from 


the plastic sheet covering the window. 
Because magnification is a function of 
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the cell density calculation, it is impera- 
tive to have a calibration standard.'? This 
is achieved by photographing a micro-, 
scopic stage slide (1 mm to 1 p) with the 
endothelial camera unit to be used. À 
calibration slide is thus generated, which 
when viewed through the template win- 
dow with the GR-8 medical viewer set at 
x8, allows the following simple calcula- 
tion (Fig. 2): 


100,000 p known window size 
number of microns projected 
onto the screen in the 
template window 
= magnification (100 m = 100,000 p) 


The cell counting and density calcula- 
tion are thus performed as the endothelial 
cell images (as a transparency or negative) 
are viewed in the now calibrated win- 
dow. Through our nonpermanent marker 
cell counting maneuver, including any 
cells with two or more sides within 
the template window, the calculation of 
the cell density is as follows: 


= Actual window size mm^ 


Example: 
100 mm x 20 mm 
(235)? 
= 03622 mm? 
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Fig. 2 (Hoover and McAuliffe). View of calibre 
tion slide through template window. 
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cells counted in window 


actual window size — Cell density 


120 cells 
.03622 mm? 


= 3333 cells mm? 


SUMMARY 


We have developed a system for endo- 
thelial cell density calculation and mor- 
phologic examination, which has provento 


be convenient and reproducible, by using. 


a currently available viewing unit, a few 


inexpensive materials, and simple arith- 


metic. 
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NONTRAUMATIC RUPTURE 
OF THE GLOBE 
SECONDARY TO 

ORBITAL CELLULITIS 


S. LANCE ForstTot, M.D., AND 
PuHiLIP P. ELLIS, M.D. 
Denver, Colorado 


Nonperforating traumatic ruptures of 
the globe, both direct and indirect, are 
relatively uncommon events.! Spontane- 
ous ruptures of the globe, particularly in 
the absence of scleral and corneal disease, 
must be even rarer occurrences. We report 
herein a case of nontraumatic rupture of 
the globe with iris prolapse, caused by 
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increased orbital pressure from an orbital 
cellulitis. 


CASE REPORT 


A 53-year-old woman came to the emergency room 
complaining of frontal headaches and swelling 
under her right eye of three days’ duration. Previ- 
ously, the patient had had both recurrent acute and 
chronic pansinusitis. She had had several surgical 
procedures for sinusitis, including bilateral 
Caldwell-Luc procedures and an osteoplastic oblit- 
eration of the left frontal sinus with fat. X-ray films 
taken several months before the present illness 
showed chronic osteomyelitis of the frontal bones 
and multiple defects suggesting mucoceles or pyo- 
. An initial diagnosis of allergic sinusitis was made 
and the patient was given a prescription for diphen- 
ine hydrochloride (Benadryl) capsules and 












Nine hours later the patient returned to the emergen- 
cy room because of increased swelling above the 
right eye. 

Ocular examination revealed normal visual acuity 
and a full range of ocular motility without pain. 
There was no proptosis or eyelid swelling, and the 
pupils were reactive to light without an afferent 
defect. A diagnosis of periorbital cellulitis was 
made. Treatment was initiated with erythromycin, 
250 mg orally four times daily, hot packs, and 
propoxyphene hydrochloride (Darvon). 

The patient returned to the ophthalmology clinic 
the following morning. The eyelid swelling had 
increased markedly, and she had conjunctival che- 
mosis, proptosis, and restriction of ocular move- 
ment. Intraocular pressure was 60 to 70 mm Hg by 
Mackay-Marg tonometry. A horizontal lateral can- 
thotomy was performed, and the patient was admit- 
ted to the hospital for intravenously given antibiotic 
therapy. 

She was given cefazolin (Kefzol), 2 g intrave- 
nously every four hours, and gentamicin, 80 mg 
every six hours. Additionally, 100 mg of methyl- 
prednisolone sodium succinate (Solu-Medrol) was 
administered intravenously every six hours in an 
attempt to reduce the eyelid swelling. Later that day 
the swelling had increased; the eyelids were tense 
and barely could be parted for examination of the 
globe. The cornea was hazy and there appeared to be 
blood in the anterior chamber. In order to decrease 
pressure on the globe, a large vertical lateral cant- 
hotomy was performed. An unsuccessful attempt 
was made to aspirate fluid from the upper eyelid. 

The following morning the swelling of the eyelids 
seemed to have decreased slightly. However, there 
was a small iris prolapse under the conjunctiva at 
the 10 o'clock position approximately 2 mm behind 
the corneoscleral limbus (Figure) The anterior 
chamber was clear. 

. Sinus x-ray films showed chronic sinusitis with 
indistinct margins of the sinuses. A computed to- 
mography scan of the right orbit revealed a mass 
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Figure (Forstot and Ellis). Iris prolapse under 
eonjunctiva and peaking of the pupil (arrows). 


superior and lateral to the globe, probably lateral to 
the lateral rectus muscle, and displacement of the 
right optic nerve medially. The white blood cell 
count had increased from 9,500 to 21,400/mm? 
during the three days after hospital admission. 

Four days after admission an exploratory Krónlein 
orhitotomy with Berke incision was performed. A 
subperiosteal abscess was found in the posterior 
superior lateral portion of the orbit. The abscess was 
incised and drained, and the abscess material cul- 
tured. A rubber Penrose drain was placed in the 
abscess cavity and brought outside the wound for 48 
hours. No growth was observed in the cultures after 
two days. After surgery and further antibiotic thera- 
py given intravenously, the orbital inflammation 
resolved during the next several days. 

One month after discharge from the hospital the 
patient was free of ocular symptoms. The corrected 
visual acuity was 6/15 (20/50) in the right eye with a 
subjective refraction of +3.50 + 2.00 x 155. Kera- 
tometry readings of the right eye were 42.50/44.50 
meridian 115. Results of ophthalmologic examina- 
tion were normal except for the iris prolapse at the 
10 o'clock position which was well covered with 
conjunctiva. There was no associated filtering bleb. 
Applanation tonometry readings were 16 mm Hg in 
the right eye and 13 mm Hg in the left eye. 

One month later, the patient was unchanged. She 
failed to keep follow-up appointments. 


DISCUSSION 

Cherry! recently reported a series of 
indirect traumatic ruptures of the globe, 
and discussed the site and mechanism of 
the scleral rupture. As in our patient, the 
corneoscleral limbus was a common site 
of rupture. Duke-Elder and MacFaul? 
also noted that a typical indirect scleral 
rupture caused by blunt trauma "runs 
concentric with the limbus, starts inter- 
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nally from the extreme periphery of the 
anterior chamber and traverses obliquely 
the sclera to emerge upon the surface 
2.4 mm behind the corneoscleral junc- 
tion." The corneoscleral limbus is con- 
sidered a weak area for two reasons: 
(1) Schlemm's canal and its associated 
perforating vessels break the normal scle- 
ral continuity; the usually dense scleral 
fibers give way to the more loosely organ- 
ized trabeculum. (2) The sclera is weak- 
ened by the fiber arrangement, which 
becomes circular between the corneoscle- 
ral limbus and muscle insertions. 

Fuchs? reported eight cases of partial 
spontaneous internal scleral ruptures in 
the region of the scleral suleus and cana! 
of Schlemm. Histopathologic examina- 
tion revealed partial or incomplete rup- 
ture with splitting in the region of the 
internal scleral sulcus. Five patients had 
tumors (three retinoblastomas, one dik- 
tyoma, and one hemangioma of the cho- 
roid) with increased intraocular pressure. 
Two patients had a history of trauma and 
subsequent glaucoma. One patient had an 
ocular rupture caused by "metastatic 
ophthalmia" with a corneal ring ulcer. 
The common denominator in seven of the 
cases was high intraocular pressure with 
weakening of the globe by tumor or trau- 
ma. 

In our patient the spontaneous rupture 
of the globe with iris prolapse apparently 
resulted from extremely high intraocular 
pressure, measured at one time by 
Mackay-Marg tonometry at 60 to 70 mm 
Hg. There was no evidence of a sclera! 
staphyloma or other abnormal weakening 
of the scleral coat in the area of the iris 
prolapse. An orbital subperiosteal abscess 
secondary to frontal sinus disease led to 
rapidly developing orbital cellulitis and 
severe pressure on the globe. Within 24 
hours symptoms progressed from mild 
eyelid swelling to extreme tenseness of 
orbital tissues, which was not relieved bv 
'anthotomies. 
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To our knowledge, the present case is 
unique in that no blunt trauma occurred. 


There was neither scleral nor corneal dis- 


ease. A spontaneous through-and-through 
scleral perforation in the region of the 
scleral sulcus occurred with iris prolapse 
under conjunctiva. 


SUMMARY. R 
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secondary to severely increased orbital 
pressure from an orbital cellulitis. To our 
knowledge this is the first such case re- 
ported. 
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MEETINGS, CONFERENCES, SYMPOSIA 
EDITED BY THOMAS CHALKLEY, M.D. 


AMERICAN OPHTHALMOLOGICAL 
SOCIETY 1979 MEETING 


Customarily, the reports of these annu- 
al meetings begins with a listing of the 
papers delivered and then concludes with 
a brief note on the election of new officers 
and recipients of various awards be- 
stowed by the American Ophthalmologi- 
cal Society. I have chosen to reverse that 
order this year since the recipient of the 
Howe Medal was none other than our 
Editor-in-Chief, Frank W. Newell. 

The Howe Medal, one of the most pres- 
tigious awards in ophthalmology, was an- 
nounced in 1919 when Dr. ‘Howe was 
president of the American Ophthalmolog- 
ical Society. The donor of this medal was 
supposedly anonymous but apparently all 
present knew that Dr. Howe had donated 
the prize, indeed he was thanked for this 
presentation at the very same meeting. 
The first medalist was Carl Koller who 
received the medal in 1922 for his work 
on cocaine as a topical anesthetic in the 
eye. The medal has since been awarded 
45 times, and Dr. Newell as the 46th 
Howe medalist joins an illustrious group 
of ophthalmic researchers and teachers. 
The presentation of the Howe Medal was 
made by Irving H. Leopold. His usual 
encyclopedic and humorous fashion and 
his enthusiastic description of Dr. 
Newell’s accomplishments were loudly 
applauded by all those present. We of the 
JOURNAL family add our congratulations. 

The scientific content of this meeting 
covered three mornings. The first morn- 
ing began with a presentation by Steven 
Podos on the production of a hole in the 
iris with continuous wave argon laser. 
Essentially his paper showed this can be 
done but whether it will achieve long- 
term communication between the posteri- 


or and anterior chambers has not yet been 
established. It was interesting that most 
of Dr. Podos’s patients were dark-eyed 
and the question was raised as to whether 
a satisfactory opening can be made in a 
person with a light blue iris, which would 
not absorb as much heat energy. Vernon 
Wong discussed the growing of experi- 
mental carcinomas in the anterior cham- 
ber of rabbits. This seems to be an excel- 
lent model for the study of neoplastic cell 
growth. Barton Hodes and David Shoch 
presented evidence to show that even in 
early stages of thyroid ophthalmopathy 
there are changes in the extraocular mus- 
cles; therefore a better term for the eye 
problems of Graves’ disease might be 
thyroid orbitopathy or thyroid myositis. 
J. Reimer Wolter described a series of pa- 
tients with subperiosteal hematomas of 
the orbit and demonstrated that these 
hematomas can be drained satisfactorily. 
However, it was pointed out that the 
blind insertion of a needle into the roof of 
the orbit involves some risk since these 
cases are almost always traumatic and 
there may well be a defect in the roof of 
the orbit which would permit direct dam- 
age to the brain by the drainage needle. 
Rufus O. Howard described a syndrome 
whose most obvious defect is generalized 
lentigo but which consists of many other 
systemic abnormalities including opaci- 
ties of the lenses. A. Edward Maumenee 
found that keratinized conjunctiva could 
be treated by light freezing and that this 
frequently results in replacement by 
normal mucous membrane. Since the 
treatment is effective for the altered epi- 
thelium it is interesting to speculate 
whether it might be useful for other types 
of cellular alterations, for example, neo- 
plasms. Matthew Davis confirmed that 
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approximately 50% of a group of patients 
with proliferative diabetic retinopathy 
` will be dead in eight years. What was new 
was that these data applied equally to 
those patients with severe background 
diabetic retinopathy. Robert Machemer 
produced intravitreal strands and retinal 
detachment by the introduction of cul- 
tured skin fibroblasts into the vitreous 
cavity of rabbits. The intravitreal injec- 
tion of dexamethasone alcohol inhibits 
this strand formation and significantly 
reduces the number of retinal detach- 
ments. 

A highlight of the meeting was the 
Eighth Verhoeff Lecture given by Saiichi 
Mishima of Japan. He spoke on Behcet’s 
disease in Japan where for reasons as yet 
unknown this disease is much more com- 
mon than in the United States. Robert 
Weinreb presented a series of patients 
with sarcoid uveitis and showed that in 
80% of the patients the angiotensin con- 
verting enzyme was high. This may prove 
to be a rapid and simple way by which to 
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diagnose a group of inflammations that 
are presently termed uveitis of unknown 
origin. Paul Wetzig showed that retinal 
detachments were more common after 
intracapsular extraction than after extra- 
capsular extraction. His two series of pa- 
tients were not quite comparable with 
regard to the incidence of myopia and 
other predisposing factors. However, 
there does seem to be a statistically signif- 
icant difference. 

There was a major change of officers 
this year with John W. Henderson of Ann 
Arbor assuming the presidency, William 
Hughes of Chicago becoming vice- 
president, and Stanley Truhlsen of 
Omaha replacing Thomas Kearns of 
Rochester, Minnesota, as editor of the 
Transactions. Robert Hollenhorst contin- 
ues as secretary-treasurer and Charles 
Campbell of New York has been elected 
to the: Council. The next meeting of the 
Society will take place May 21-26, 1980, 
in Hawaii. 

DAVID SHOCH 
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JOURNAL MUSINGS 


As I began my 15th year as Editor-in- 
Chief, I reflected on the beginnings of my 
relationship with THE JOURNAL. In 1946, 
upon my return to civilian life, Derrick 
Vail was kind enough to share both office 
space and equipment when neither was 
available in Chicago. At that time a small 
room was devoted to JOURNAL affairs, and 
Dr. Vail met weekly with Katherine 
Chalkley to discuss editiorial matters. 

Recently a systematic review of the 
third series of the American Journal of 
Ophthalmology beginning with Volume 
l, page 1, of 1918 revealed some of my 
heritage as THE JOURNAL editor. Edward 
Jackson, the first Editor of the first series, 
was fiercely protective and did everything 
to make THE JOURNAL successful. In- 
deed, both Edward Jackson and Law- 
rence Post were as involved as I have 
been in both the editorial and financial 
management of THE JOURNAL: editorial 
matters, subscription renewals, advertis- 


ing production, composition, printing, 
and distribution. In the highest editorial 
circles, editors are far above such com- 
mercial dealings and the editorial offices 
are often completely separate from the 
business operations. However, every edi- 
tor in his heart of hearts whether editing a 
federally subsidized periodical, a society 
sponsored publication, or an independent 
publication knows that his publication 
must successfully meet financial criteria 
if it is to survive. 

When I was first named to the Editorial 
Board, Dr. Vail explained that a major 
function was to invite interesting speak- 
ers to submit their papers to THE JOUR- 
NAL. After 1960, however, the National 
Institutes of Health had so permeated 
medicine that there were more than 
enough papers for the standard journals. 
At that time, of course, not many standard 
journals existed. The Section of Ophthal- 
mology at the American Medical Associa- 
tion was still publishing every paper read 
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at the annual meeting in its Transactions, 
but every paper at the annual meeting was 
not published in the Archives of Ophthal- 
mology. The Transactions of the Acade- 
my or of the American Ophthalmological 
Society published papers only from their 
annual meetings. Today, however, we are 
overwhelmed with material. During the 
first three months of 1979 over 225 papers 
were submitted for consideration to THE 
JOURNAL, and to date over 161 papers 
have been rejected; others have been ac- 
cepted or returned for revision. 

Today, I am reminded of the virtues of 
being the right size. Since 1965 our sub- 
scriptions have approximately doubled. 
Now it takes two individuals working 
full-time rather than one person working 
half-time to manage the subscription list. 
Any major increase in the subscription 
list will require more staff and the Direc- 
tors of the Ophthalmic Publishing Com- 
pany must face the question of how large 
they believe THE JOURNAL should be. 

The major strength of THE JOURNAL 
has been its Editorial Board, assisted by 
the scientific referees. Each paper re- 
ceived is reviewed by two or more scien- 
tific referees before the decision is made 
to accept, reject, or return for revision. 
These individuals have uncomplainingly 
carried out an enormous task in not only 
reviewing each typescript for its scientific 
quality, but reviewing charts, figures, ref- 
erences, and the suitability of the manu- 
script for publication. In many instances 
this review has resulted in a much better 
paper than originally submitted and often 
has revealed dimensions not originally 
appreciated by the authors. 

The rapidly escalating costs of THE 
JOURNAL are a constant source of con- 
cern. The post office department has in- 
troduced a 1996 increase in domestic sec- 
ond class postage rates effective this year. 
Photocomposition and printing are in- 
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creasing at a rate of 696 annually. The 
increase in the cost of paper is astronomi- 
cal, and our current print order uses 10 
tons of paper per issue. 

This issue will go to more than 18,000 
subscribers; thus, a computer is essential 
to process subscription renewals and 
address changes. Nearly one third of our 
subscribers are in Canada or other foreign 
countries and we sometimes have a be- 
wildering time matching orders from 
agents, banks, individuals, and coping 
with mail embargoes to entire nations. 

We publish over 1,200 pages of adver- 
tising per year, which requires tight coor- 
dination and billing. THE JOURNAL is 
unique in not having advertising agents. 
Nonetheless we are perplexed as to why 
advertisers choose more costly advertis- 
ing in publications with limited circula- 
tion and readership. One reason may be 
the limited number of advertising pages 
available in THE JOURNAL. Moreover, the 
Directors are adamant in their refusal to 
open the editorial pages to interspersed 
advertising and in this follow the New 
England Journal of Medicine, the Annals 
of Internal Medicine, and similar prestig- 
ious medical journals. 

In looking into this clouded crystal ball 
it seems evident that THE JOURNAL will 
continue as a respected clinical publica- 
tion. There will be increasing emphasis 
on clinical matters. Papers dealing with 
experimental topics will appear only 
if they have immediate clinical signifi- 
cance. Ás more papers are submitted, it 
seems certain that our editorial standards 
will become more stringent. The 18,000 
plus circulation seems likely to increase 
more slowly than previously. The Direc- 
tors of THE JOURNAL will continue to 
minimize profits and provide the best 
possible journal at the lowest possible 
cost. 

A large number of skilled ophthalmolo- 
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gists, more expert than ever before, de- 
pend upon THE JOURNAL. The caliber of 
articles submitted each month improves, 
but it is increasingly difficult to select the 
articles for publication and disheartening 
not to be able to publish so many meritor- 
ious contributions. Nevertheless, THE 
JOURNAL seems certain, with a loyal 
group of readers, dedicated authors, re- 
viewers, and staff, to endure better and 
better in the future. 

FRANK W. NEWELL 
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The Framingham Eye Study 


Editor: 

Roger McGuinness (Correspondence, 
Am. J. Ophthalmol. 86:852, 1978) is cor- 
rect in presuming that the Framingham 
Eye Study! concentrated on more marked 
lens opacities in its report of prevalence 
of senile cataract. 


Prevalence of disease is a function of 
the definition of disease. As reported by 
Kini and associates! and also by Kahn and 
associates, in the Framingham Eye 
Study the diagnosis of senile cataract was 
limited to eyes with lens opacities and 
visual deficit (best corrected visual acuity 
6/9 [20/30] or worse). Further, diagnosis 
of senile cataract excluded opacities 
judged due to congenital anomalies, oc- 
curring secondary to other disease, or due 
to some other known cause. 

Framingham prevalence of all lens 
opacities (unpublished data), regardless 
of etiology and relation to visual deficit, is 
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similar to that reported by McGuinness 
for his study in New South Wales. 

Roy C. MILTON, PH.D., 

Bethesda, Maryland 
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Eyelid Depigmentation After 
Intralesional Injection of a 
Fluorinated Corticosteroid 

For Chalazion 


Editor: 


In the article, “Intralesional cortico- 
steroid therapy of chalazia" (Am. J. Oph- 
thalmol. 85:818, 1978) by L. D. Pizza- 
rello, F. A. Jakobiec, A. J. Hofeldt, M. M. 
Podalsky, and D. N. Silvers, the authors 
recommended intralesional injection of 
triamcinolone acetonide for treatment of 
chalazion. Recently, a 3-year-old black 
boy developed marked depigmentation of 
the eyelid (leukoderma acquisitum) with- 
out dermal atrophy three weeks after a 
single percutaneous injection of 3 mg of 
triamcinolone acetonide (Kenalog 10) 
into a large lower eyelid chalazion. The 
depigmentation remained unchanged 
during a five-month observation. 

Kenalog is a fluorinated corticosteroid 
suspension containing 0.9% benzyl alco- 
hol as a preservative. The package insert 
cautions against intradermal use of 
Kenalog 40 and lists adverse side effects 
with Kenalog 10 as hyper- and hypopig- 
mentation and cutaneous and subcutane- 
ous atrophy. Depigmentation in black pa- 
tients, dermal fragility, impaired wound 
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healing, striae, and telangiectasia have 
been reported.*? For these reasons fluori- 
.nated corticosteroids are not recommend- 
ed for use on the face. 

Kenalog may induce depigmentation 
because of corticosteroid inhibition of 
melanosome synthesis, impaired transfer 
of melanosome to the keratinocyte, or 
melanocyte ischemia.? Benzyl alcohol is 
structurally related to substances that in- 
hibit melanosome synthesis. 

Physicians and patients should be 
aware of the alarming side effect of leuko- 
derma acquisitum which may occur after 
a single intralesional injection of a fluori- 
nated corticosteroid preparation, espe- 
cially in dark-skinned individuals. 

BEN Z. COHEN, M.D. 

AND 
RAMESH C. TRIPATHI, M.D. 
Chicago, Illinois 
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Reply 


Editor: 

Drs. Cohen and Tripathi's letter high- 
lighting the possible complications of in- 
jecting chalazia with Kenalog is well tak- 
en. In our discussion, however, we clearly 
stated that intralesional corticosteroids 
can cause hypopigmentation in blacks 
and therefore recommended a transcon- 
junctival rather than a transepidermal in- 
jection in these patients. We note that 
they treated their patient by the latter 
route. The depigmentation in black pa- 
tients is by no means a universal phenom- 
enon, and when it occurs it is usually 
reversible. Their patient therefore exhib- 
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ited an usually severe form of depigmen- 
tation. 

Kenalog in insoluble aqueous suspen- 
sion is the agent most commonly used by 
dermatologists for the treatment of facial 
disorders such as acne cysts. We believe 
that changes such as dermal atrophy and 
depigmentation are consequences of dos- 
age and rate of absorption rather than of 
the chemical features of a specific com- 
pound. 

FREDERICK A. JAKOBIEC, M.D. 
AND DAVID SILVERS, M.D. 
New York, New York 


Adult Metachromatic Leukodystrophy 


Editor: 


In reply to a letter by H. A. Quigley 
(Am. J. Ophthalmol. 86:579, 1978) con- 
cerning our paper, "The ultrastructure of 
the retina in adult metachromatic leuko- 
dystrophy” (Am. J. Ophthalmol. 85:841, 
1978), we wish to comply with the re- 
quest to report the ultrastructure of the 
optic nerve of our patient whose retinal 
ultrastructure we already had reported. As 
mentioned in our paper, metachromasia 
and acid phosphatase activity were ob- 
served in the optic nerve of this 46-year- 
old woman who had died of an enzymati- 
cally proven adult onset arylsulfatase A 
deficiency. Demyelination and loss of 
axons had not been overt in paraffin sec- 
tions. Now ultrastructurally, membrane- 
bound inclusions (Fig. 1), which occa- 
sionally resembled tufaceous! bodies and 
lamellar? types (Fig. 2, top right) were 
seen in the optic nerve. Additionally, 
stacks of membranes were also present in 
membrane-bound cytosomes (Fig. 2, bot- 
tom right) that contained granular matrix 
and electronlucent droplets (Fig. 2, bot- 
tom right) so prominent in lipopigments, 
possibly consisting of sulfatides and lipo- 
pigments. 


— 
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In the meantime, the patient's brother 
who also had been afflicted with enzymat- 
ically proven adult onset metachromatic 
leukodvstrophy, had died at the age of 51 
years. Optic tracts attached to the 
formalin-fixed brain (his retinas were not 
available for studies) showed similar light 
microscopic and ultrastructural findings 
in that no overt demyelination and loss of 
axons were encountered, PAS-positive in- 
clusions were seen within the septa of the 
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nerves of these two cases of adult meta- 
chromatic leukodystrophy emphasize the 
mild light microscopic abnormalities and 
the ultrastructural pathologic findings 
consistent with typical fine structural de- 
tails of metachromatic leukodystrophy, 
but in addition the frequent combination 
of lipopigments and sulfatides within the 
same residual bodies that was also appar- 
ent from electron microscopic observa- 
tions of topographically different areas of 
the nervous system of both patients. 
HANS H. GOEBEL, M.D. 
AND A. ARGYRAKIS, M.D. 
Göttingen, West Germany 
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Instillation of Eyedrops 


Editor: 


In the Correspondence Section (Am. J. 
Ophthalmol. 87:104, 1979), Jeffrey S. 
Tennant reports the modification of a pair 
of glasses to facilitate the placing of ocu- 
lar drops. This technique was conceived 
by Oscar A. Nelson and reported in the 
Bulletin of the Mason Clinic in 1975.! 
The article was reviewed and credited to 
the Mason Clinic Bulletin in Modern 
Medicine, April 1976; Ophthalmic Di- 
gest, October 1976; and Woman's Day, 
October 1976; and appeared in the Los 
Angeles Times Syndicate medical column 
of Neil Solomon, M.D., in September 
1971. It was also presented as an Acade- 
my poster exhibit in 1978. 

In Dr. Tennant's letter, no mention was 
made of the need for of using glasses with 
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plastic lenses, as there is a considerable 
risk in trying to drill into a conventional 
glass lens. i 
It is pleasing that this method has been 
found helpful by many patients but I 
believe that Mr. Oscar A. Nelson, the 
originator, should be given credit for his 
contribution. 
MELVIN I. FREEMAN, M.D. 
Seatile, Washington 
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Intraocular Lenses. By Ronald A. Scha- 
char. Springfield, Charles C Thomas, 
1979. Hardcover, 133 pages, index, bib- 
liography, appendix, 54 black and 
white figures. $16.75 


This succinct volume on intraocular 
lens implantation and cataract surgery 
sequentially considers intraocular lens 
history and materials, representative cur- 
rent intraocular lens designs, relative 
merits of intracapsular versus extracapsu- 
lar cataract extraction, indications and 
contraindications to intraocular lens im- 
plantation, and selected intraocular lens 
implantation surgical techniques. Among 
techniques considered is the author's 
method for implanting the Schachar 
intraocular lens (an implant composed of 
a polymethacrylate optic; two polypro- 
polene loops, which are positioned pos- 
terior to the iris in the horizontal meridi- 
an; and two polypropolene pins, which 
pass from anterior to posterior iris 
through mid-iris iridotomies to clip the 
horizontal polypropolene loops). Addi- 
tional chapters are concerned with man- 
agement of intraoperative and postopera- 
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tive complications, as well as a discussion 


of continuous contact lenses versus intra- ` 


ocular lenses. 

Material relevant to these topics is so 
extensive that this brief volume cannot be 
considered complete. It is a presentation 
of the author's personal assessment of 
what is most significant in conjunction 
with each subject. More comprehensive 
discussion of indications and contraindi- 
cations in intraocular lens implantation 
would be constructive, and information 
regarding the results of surgical proce- 
dures would be valuable to the reader. 
For example, the author describes bilater- 
al simultaneous cataract extraction with 
intraocular lens implantation he per- 
formed on three elderly patients (a prac- 
tice which I think inadvisable), but he 
does not report his overall results with 
intraocular lens implantation. 

Illustrations are appropriate in number 
and of good quality. The volume is likely 
to be useful to the ophthalmologist inter- 
ested in a concise overview of intraocular 
lens implantation and catract surgery. 

BRADLEY R. STRAATSMA 


Historia Ophthalmologica Internation- 
alis, Vol. 1. Edited by Jules Francois. 
Bonn, J. P. Wayenborgh, 1979. Price 
per volume (4 issues each with 100 
pages) $95. 


The Academia Ophthalmologica Inter- 
nationalis has as one of its major func- 
tions the compilation of the history of 
ophthalmology. Thus, it sponsors the 
Historia Ophthalmologica Internation- 
alis, a quarterly journal published by 
Wayenborgh of Bonn, West Germany. 
Jules Francois of Ghent is principal edi- 
tor; he is assisted by an international 
editorial board. The first issue, which has 
just been published, contains six major 
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articles: two in German, three in English 
and one in French. Leydecker, of Würz- 
burg found notes of Albrecht von Graefe's 
teaching of glaucoma in 1854 and 1855, 
some three years before his description of 
iridectomy. In 1854 he advised repeated 
paracentesis and atropine and he thought 
glaucoma to be caused by hyperemia of 
the choroid or rigid arteries. Djakos and 
Fronimopoulos of Athens describe the 
concepts of light in vision in prehistoric 
and Greek history. Merté of Munich de- 
scribes parenchymal keratitis. Diablo and 
Wade of Dakax describe cataract opera- 
tions in Senegal where couching is still 
practiced by itinerant dervishes— 8196 of 
the operations result in failure. Grom of 
Caracas describes the history of glaucoma 
and Sakai of Tokyo describes the history 
of ophthalmology in Japan. The first issue 
also contains obituaries of Sir Stewart 
Duke-Elder and Professor John Chara- 
mis. 

The initial volume is well done. Each 
of the articles is summarized in French, 
German, Spanish or English, but not in 
the original language. The volume would 
have greater value if references were more 
consistent: containing the name of the 
author, book or article title, journal, page 
numbers, and year of publication. How- 
ever, the series should certainly take its 
place among those required for an under- 
standing of our ophthalmic legacy. 

FRANK W. NEWELL 


SYMPOSIA 


Foundations of Ophthalmic Pathology. 
Edited by Daniel M. Albert and 
Carmen A. Puliafito. New York, 
Appleton-Century-Crofts, 1979. Hard- 
cover, 664 pages, index, table of con- 
tents, preface, 1 chart, 69 tables, 483 
black and white figures. $48.75. 
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ABSTRACT DEPARTMENT 


EDITED BY DAvID SHOCH, M.D. 


Albrecht von Graefes Archiv 
fiir Klinische und 
Experimentelle 
Ophthalmologie 


IN-VIVO MEASUREMENTS OF THE DIAME- 
TER OF SCHLEMM’S CANAL IN BUPH- 
THALMOS. (German) Grote, P. (Univ. 
Eye Clinic, Tübingen, Germany). 
Albrecht von Graefes Arch. Klin. Oph- 
thalmol. 209:257, 1979. 


In nine eyes with buphthalmos the measure- 
ments of the diameter of Schlemm’s canal 
were made in vivo and this gave a mean value 
of 678 um. The range was between 600 and 
800 jm. These values are higher than those 
measured for patients with chronic simple 
glaucoma where the average was 542 um with 
extremes of 425 um and 625 pm. The diameter 
of Schlemm’s canal can be correlated with the 
diameter of the cornea and with the rise of 
intraocular pressure. In buphthalmos the suc- 
cess of trabeculotomy is greater if the diameter 
of Schlemm's canal is less than 650 jum. Tra- 
beculotomy should therefore be performed as 
soon as possible. (3 figures, 1 table, 3 
references)—David Shoch 


American Journal of 
Epidemiology 
EPIDEMIOLOGIC ASPECTS OF OPEN- 

ANGLE GLAUCOMA. Leske, M. C., and 
Rosenthal, J. (State Univ. of New York, 
State Coll. of Optometry, N.Y., N.Y.). 

Am. J. Epidemiol. 109:250, 1979. 


By means of epidemiological techniques the 
authors have evaluated those items that seem 
to be risk factors for the development of open- 
angle glaucoma. There is good information 
that age and a familial history of open-angle 
glaucoma are very strong risk factors. Less 
substantial, but nevertheless of importance, is 
race, in that blacks tend to have a higher 
prevalence of open-angle glaucoma and much 
higher levels of open-angle glaucoma blind- 
ness. The association with diabetes is also 


strongly suggestive but the basis for this asso- 
ciation is not clear. Perhaps the most impor- 
tant risk factor is intraocular pressure and 
there is a straight-forward relationship be- 
tween high intraocular pressure and open- 
angle glaucoma. However, tonometry and 
water drinking tests appear to be insufficient 
as predictors of visual field loss. From an 
epidemiological point of view tonometer 
screening is a simple and quick method of 
identifing some individuals at high risk but it 
has many limitations. Limiting screening to 
high risk groups or supplementation of tonom- 
etry with other methods increases the sensitiv- 
ity and specificity of the screening. (1 figure, 3 
tables, 105 references)—David Shoch 


Archives of Ophthalmology 


FOUR RISK FACTORS FOR SEVERE VISUAL 
LOSS IN DIABETIC RETINOPATHY. The 


Diabetic Retinopathy Study Group. 
Arch. Ophthalmol. 97:654, 1979. 


The four major risk factors are 1) the pres- 
ence of vitreous or preretinal hemorrhages, 2) 
neovascularization, 3) neovascularization on 
or near the optic disk, and 4) the severity of the 
vessels on or near the optic disk. Apparently 
the severity of neovascularization in areas 
other than the disk is not terribly important. 
The incidence of severe visual loss is fairly 
small if only two of the above four factors are 
present. The incidence jumps markedly (by 
about four times) if three or more factors are 
present. Therefore, therapy would be strongly 
indicated if three or four of the above factors 
were found in an eye. (2 tables, 2 refer- 
ences)—-David Shoch 


CLOSTRIDIUM PERFRINGENS CORNEAL 
ULCER. Stern, G. A., Hodes, B. L., and 
Stock, E. L. (Cornea and Ext. Disease 
Lab. and Dept. Ophthalmol., North- 
western Univ. School of Med., Chicago, 
Il). Arch. Ophthalmol. 97:661, 1979. 

A corneal ulcer caused by Clostridium per- 


fringens developed in a 76-year-old woman 
with Sjégren’s syndrome. Experimental C. 
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perfringens keratitis was induced in rabbits by 

the intrastromal injection of 10‘ organisms. In 
both the patient and the experimental animals, 
a bullous lesion overlay the affected area of the 
cornea. This may be a specific lesion in clos- 
tridial infections of the cornea. Clostridium 
perfringens should be regarded as an oppor- 
tunistic corneal pathogen, and anaerobic cul- 
tures should be performed in all cases of 
suspected bacterial corneal ulcer. (6 figures, 11 
references)—Authors’ abstract 


THE OCULAR MANIFESTATIONS IN 
FABRY'S DISEASE. Sher, N. A., Letson, 
R. D., and Desnick, R. J. (Dept. Oph- 
thalmol., Univ. Minnesota Med. 
School, Minneapolis, Minn.) Arch. 
Ophthalmol. 97:671, 1979. 


The ocular findings in Fabry's disease typi- 
cally do not impair vision, but are unique and 
diagnostic. The authors present these findings 
in 37 hemizygous male and 25 heterozygous 
female patients. Whorl-like corneal deposits 
were seen in almost all patients and were more 
severe in the heterozygotes. The lens showed 
creme-colored anterior capsular deposits, 
sometimes in striking "propeller" distribu- 
tion, in one third of the hemizygotes, and in 
none of the heterozygotes. A faint but unique 
posterior capsular opacity with a branching 
radial pattern was seen in 3796 of the hemizy- 
gotes and 1496 of the heterozygotes. Conjunc- 
tival vessel aneurysmal dilations and retinal 
vessel tortuosity were both more frequent and 
severe in the hemizygotes. Severe visual loss 
occurred in two hemizygotes as a result of 
unilateral total central artery occlusions. (5 
figures, 3 tables, 31 references)—Authors' ab- 
stract 


SMALL CHOROIDAL MELANOMAS: ALONG- 
TERM FOLLOW-UP STUDY. Thomas, 
J. V., Green, W. R., and Maumenee, 
A. E. (Eye Pathol. Lab., Wilmer Oph- 
thalmol. Inst, Johns Hopkins Med. 
Inst, Baltimore, Md.). Arch. Ophthal- 
mol. 97:861, 1979. 

Complete follow-up information was ob- 
tained on 65 patients whose eyes had been 
enucleated for small choroidal melanomas 
three months to 34 years previously. All tu- 
mors were 300 cu mm (10 x 10 x 3mm) or less 
in volume. The average and median lengths of 
follow-up were nine years and 7.2 years, re- 
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spectively. The five, ten, and 15-year tumor- 
related death rates were found to be lower than 
those previously reported for small melano- 
mas after enucleation, and the same as the 
estimated tumor-related mortality in patients 
who had not undergone enucleation. The aver- 
age volume of tumors that caused metastatic 
death was more than twice that of tumors that 
did not. There were no metastatic deaths in 42 
patients with tumors less than 98 cu mm (7 x 7 
X 2 mm) in volume. Waiting to observe growth 
in tumors less than 98 cu mm in size did not 
appear to increase the risk of death from 
metastatic melanoma. (1 figure, 5 tables, 25 
references)—Authors’ abstract 


British Medical Journal 


DEFECTIVE COLOUR VISION IN DIABE- 
TES: A HAZARD TO MANAGEMENT. 
Thompson, D. G., Howarth, F., Taylor, 
H., Levy, I. S. and Birch, J. (Med. Unit 
and Dept. Ophthalmol., London Hosp., 
London). Br. Med. J. 1:859, 1979. 


A group of diabetics were examined for 
defective color vision and four men were 
found who had congenital red-green defects 
(three of the deutan type, one of the protan 
type). These four had great difficulty distin- 
guishing the green of 0.25% glycosuria from 
the green-brown of 0.75% and the orange-red 
of 2% glycosuria. In general Clinitest misin- 
terpretation appears to occur only with moder- 
ate to severe deficiency. There were two pa- 
tients with blue-yellow (tritan defects) who 
always misinterpretated high concentrations 
of glycosuria by reading them on the low side. 
These patients had retinopathy or photocoagu- 
lation scarring. The remaining group of three 
patients with severe retinal disease misinter- 
pretated all colors between 0.25% and 2%. All 
the patients were able to identify 0% glycosu- 
ria by light/dark judgement alone. Therefore, 
as long as glycosuria is infrequent hazardous 
misinterpretation of Clinitest results would be 
rare. It should be pointed out that these pa- 
tients found Diastix easier to interprete since 
the increasing depth of color with increase of 
glycosuria permits discrimination by light/ 
dark differences. In general, male diabetics 
should be screened for color vision defects 
and if found should be apprised of the error in 
Clinitest readings that are likely. (1 table, 5 
references)—David Shoch 


EEE 
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International Journal of 
Radiation 
Oncology:*Biology Physics 
RADIATION RETINOPATHY. Wara, W. M., 

Irvine, A. R, Neger, R. E., Howes, 
E. L., Phillips, T. L. (Depts. Radiat. 
Oncology, Ophthalmol., and Pathol., 
Univ. California, San Francisco, Calif.). 
Int. J. Radiation Oncology Biol. Phys. 

5:81, 1979. 


The records were reviewed of all patients 
treated with irradiation to the eye at the Uni- 
versity of California, San Francisco, between 
1960 and 1975. Eight patients were identified 
who had developed radiation retinopathy one 
to three years postirradiation. Lesions includ- 
ed retinal vascular occlusions, hemorrhages, 
microaneurysms, exudates, neovasculariza- 
tion, vitreous hemorrhage, retinal detach- 
ments, and optic atrophy with blindness. Four 
patients had received less than 5000 rad in six 
weeks to the retina, a dose usually considered 
within normal tissue tolerance. (1 table, 12 
references)—Authors’ abstract 


Journal of the American 
Medical Association 


CHILDHOOD TRACHOMA IN A NON- 
ENDEMIC AREA. Mordhorst, C. H., 
Wang, S. P., and Grayston, J. T. (Orni- 
thosis Dept., Statens Seruminstitut, and 
Dept. Ophthalmol., Rigshospitalet, Co- 
penhagen). J. A. M. A. 239:1765, 1979. 


The authors described 14 Danish patients 
with an onset of Chlamydia trachomatis infec- 
tion during childhood. The term trachoma is 
used although this by definition applies to an 
endemic disease in areas with poor sanitation 
and eye to eye infection. The patients de- 
scribed here were in fact probably infected at 
birth through contact with C. trachomatis in 
the birth canals of the mothers. Reinfection of 
the eyes of these children may have occurred 
from a reservoir of their own. Because of the 
rareness of these infections there was a delay 
in proper diagnosis and this may have contrib- 
uted to the prolongation and severity of the 
disease in these children. (3 tables, 18 
references)—David Shoch 
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Lancet 


UPTAKE OF TAURINE BY PLATELETS IN 
RETINITIS PIGMENTOSA. Airaksinen, ` 
E. M., Airaksinen, M. M., Sihvola, P., 
Sihvola, M., and Tuovinen, E. (Dept. 
Pharmacol., Univ. Kuopio, Kuopio, 
Finland). Lancet 1:474, 1979. 


Taurine is a putative neurotransmitter or 
neuromodulator in the retina. Previous studies 
have shown that lack of taurine during critical 
periods of development cause degenerative 
changes of the retinas of kittens which resem- 
ble those seen in retinitis pigmentosa. In addi- 
tion, studies have shown that the plasma tau- 
rine concentrations are normal in retinitis 
pigmentosa patients. In the present study the 
authors measured the uptake of tritiated tau- 
rine by platelets from 12 patients with retinitis 
pigmentosa and from another group of healthy 
controls. The uptake of taurine by retinitis 
pigmentosa platelets was about two-thirds of 
the control value, the difference being statisti- 
cally significant. The results suggest that reti- 
nitis pigmentosa is a disease affecting not only 
the eye but also taurine transport and/or stor- 
age in general. (1 figure, 1 table, 14 
references)—David Shoch 


VISUAL DISABILITY AND HOME LIGHT- 
ING. Cullinan, T. R., Gould, E. S., Sil- 
ver, J. H., and Irvine, D. (Dept. Envi- 
ron. and Preventive Med., St. Bartholo- 
mew’s Hosp. Med. Coll., London). Lan- 
cet 1:642, 1979. 


Using a criterion of 20/60 or less as impaired 
vision the authors examined 56 patients whose 
average age was 76 for their visual acuity 
under standard hospital conditions, under 
normal home conditions, and under home 
conditions with augmented lighting. It was 
found that median levels of ambient lighting 
in the home were 1/10 of those in the hospital, 
while levels for reading were 1/7. Augmented 
lighting at home (a 60 watt bulb in a small 
adjustable lamp) improved visual acuity in 
82% of subjects, restoring all but 11% to the 
levels achieved in hospital or above. Improve- 
ment was unrelated to disease. The authors 
estimate that general levels of lighting are 
often so poor in the homes of elderly people 
that the number of people functioning as 
“blind” is twice what it need be. Attention to 
improvement in lighting in the home would 
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probably reduce the prevalence of visual dis- 
ability in elderly people. (4 figures, 4 
.references)—David Shoch 


Is TRACHOMA AN OCULAR COMPONENT 
OF A MORE GENERALIZED CHLAMYDIAL 
INFECTION? Schachter, J., and Dawson, 
C. R. (G. W. Hooper Foundation and 
F.I. Proctor Foundation, Univ. Cali- 
fornia, San Francisco, Ca). Lancet 
1:702, 1979. 


In industrialized countries, inclusion con- 
junctivitis of the newborn is now known to be 
just one manifestation of a more generalized 
infection with Chlamydia trachomatis. Pneu- 
monia and enteric infection can develop in 
perinatally infected infants. It is possible that 
trachoma in developing countries may reflect 
extraocular infection that may contribute to 
the high frequency of pneumonia and diarrhea 
in infants in these countries. If true, this 
would explain the short-term effects of topical 
treatment, since children could reinfect their 
eyes by autoinoculation from other sites. Thus 
systemic treatment with macrolides (erythro- 
mycin) would result in benefits beyond the 
temporary suppression of eye disease. (12 
references)—Authors’ abstract 


Mayo Clinic Proceedings 

THE OCULAR ASPECTS OF BYPASS SUR- 
GERY OF THE CAROTID ARTERY. 
Kearns, T. P., Siekert, R. G., and Sundt, 
T. M. (Depts. Ophthalmol, Neurol., 
and Neurologic Surg., Mayo Clinic, 
Rochester, Minn). Mayo Clin. Proc. 
54:3, 1979. 


False-positive measurements are rare when 
ophthalmodynamometry is used to help iden- 
tify occlusion of the internal carotid artery. 
False-negative measurements are more com- 
mon. Seven of the 55 patients (1396) reported 
here with angiographically proved occlusions 
had no lowering of the retinal artery pressure. 
Anastomosis of the superficial temporal artery 
and the middle cerebral is being performed to 
bypass such occluded carotids and the authors 
feel that progressive venous stasis retinopathy 
with neovascular glaucoma or with ischemic 
orbital pain is an indication for this procedure. 
(7 figures, 1 table, 10 references)—David 
Shoch 
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OSTEOMA: AN UNUSUAL CAUSE OF AMAU- 
ROSIS FUGAX. Wilkes, S. R., Traut- 
mann, J.C., DeSanto, L.W., and 
Campbell, R. J. (Mayo Clinic, Roches- 
ter, Minn.). Mayo Clin. Proc. 54:258, 
1979. 


Amaurosis fugax occurs most often in the 
older patient and is frequently a symptom 
associated with carotid occlusive disease. In 
young people it is often idiopathic and with- 
out serious consequences. However, occasion- 
ally it is produced by an organic lesion and 
such a case is reported here. A 16-year-old boy 
presented with a history of amaurosis fugax 
associated with an afferent pupillary defect, 
proptosis, and discomfort of the left eye. 
Tomograms of the skull and of the orbit re- 
vealed a lobulated 4-cm osteoma arising from 
the left ethmoid sinus and extending into the 
maxillary sinus and left orbit. After surgical 
extirpation, visual acuity returned to normal 
and the papilledema resolved after four 
months. (2 figures, 15 references)—David 
Shoch 


Ophthalmology 


EXPERIMENTAL CATARACT SURGERY. 
Galin, M. A., Fetherolf, E., Lin, L., and 
Sugar, A. (Dept. Ophthalmol., New 
York Medical College and Dept. Oph- 
thalmol., Mount Sinai School of Med., 
N.Y.). Ophthalmol. 86:213, 1979. 


The individual steps of cataract extraction 
up to actual lens removal were simulated in 
cats, and endothelial-cell counts made. 
Peripheral-cell-count density was reduced in 
the area of the wound and central density of 
endothelial cells was reduced by irrigation of 
the anterior chamber. Air injection did not 
seriously alter the cell count further. Mechani- 
cal injury to the endothelium in graded mea- 
sured amounts reduced the cell count to a 
great extent. However, reductions from all 
causes stabilize in about 90 days. The reduc- 
tion of corneal endothelial function is proba- 
bly related primarily to mechanical factors. 
These do not initiate progressive long-term 
anterior chamber changes and therefore there 
is a low incidence of corneal decompensation 
in routine cataract extraction. (5 figures, 9 
references)—David Shoch 
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INFREQUENCY OF RETINAL NEOVASCU- 
LARIZATION FOLLOWING CENTRAL 
RETINAL VEIN OCCLUSION. Chan, C. C., 
and, Little, H. L. (Div. Ophthalmol., 
Stanford Univ. Med. Ctr., Stanford, 
Calif.). Ophthalmol. 86:256, 1979. 


Forty-eight patients with the clinical diag- 
nosis of ceritral retinal vein occlusion and ten 
surgically enucleated eyes with central retinal 
vein occlusion documented by histopathol- 
ogic examination were studied and reviewed. 
Retinal neovascularization developed in only 
one of the ten eyes. Rubeosis iridis occurred in 
14% (seven) of the clinical cases and in all of 
the histopathologic cases. . 

Ten eyes with neovascular glaucoma, enu- 
cleated following central retinal vein occlu- 
sion, showed absence of retinal endothelial 
cells. The absence of retinal capillary endothe- 
lial cells is significant in explaining the rare 
occurrence of retinal neovascularization fol- 
lowing central retinal vein occlusion. (6 fig- 
ures, 16 6 references)—Authors’ abstract 


Pediatrics 


POSTNATAL ACQUISITION OF HERPES 
“SIMPLEX VIRUS BY THE NEWBORN IN- 
FANT. Light, I. J. (Dept. of Pediatr., 
College of Med., Univ. of Cincinnati, 
Cincinnati, Ohio). Pediatrics 63:480, 
1979. 


A total of 24 infants have been reported to 
have acquired the infection in this manner; 
two acquired the virus from other infants, 13 
from mothers, and nine from adults other than 
the mother. Although infection in this manner 
is infrequent, the mortality for this group of 
infants is 66% with death occurring in 16 of 24 
infants. The separation of the newborn infant 
from any persons with active lesions caused 
by herpes simplex virus is recommended. To 
prevent this illness, it is recommended that 
infants infected with herpes simplex virus 
should be isolated from other infants in the 
nursery; nurséry personnel and other adults 
with lesions caused by herpes simplex virus 
should be excluded from contact with new- 
born infants; and mothers with active lesions 
caused by herpes’ simplex virus should be 
separated temporarily from their infants. (17 
references)—Author's abstract 
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Radiology 

COMPUTED TOMOGRAPHIC LOCALIZA- 
TION FOR FINE NEEDLE ASPIRATION 
BIOPSY OF ORBITAL TUMORS. Dubois, 
P.L, Kennerdell J. S., Rosenbaum, 
A. E., Dekker, A., Johnson, B. R., and 
Swink, C. A. (Depts. Radiol. and 
Pathol., Presbyterian-University Hosp., 
Pittsburgh, Pa.). Radiology 131:149, 
1979. 


Fine needle aspiration biopsy techniques 
have recently been applied to the evaluation of 
orbital masses. Ultrasound and CT examina- 
tion have been useful in accurately localizing 
and characterizing such lesions prior to biop- 
sy. Small retrobulbar tumors may be difficult 
to biopsy using blind needling, despite accu- 
rate localization. Preliminary studies on ca- 
daver orbits confirmed that successful biopsy 
of the normal optic nerve could be accom- 
plished using direct CT guidance. The tech- 
nique was applied to two patients with mon- 
ocular blindness due to small infiltrating optic 
nerve tumors and a histologic diagnosis was 
obtained in each case. This low morbidity 
procedure though applicable to only a small 
group of patients may spare them the morbidi- 
ty of-an orbitotomy or craniotomy. (3 figures, 5 


references)—Authors' abstract 


Science 
FRINGE BENEFITS OF CATARACT SUR- 
GERY. Davenport, D., and Foley, J. M. 
(Depts. Biol. Sci. and Psychol., Univ. of 
California, Santa Barbara, Calif.). Sci- 
ence 204:454, 1979. 


A very observant and analytic cataract pa- 
tient describes two advantages of aphakia. The 
first of these is that by carrying about a plus six 
diopter lens in his pocket he creates a variable 
Galilean telescope that gives him x2 magnifi- 
cation at distance, allows him to focus on near 
objects with a magnification of x4, and when 
removed even further away from the eye al- 
lows him to get a magnification of almost x20. 
In summary, the range of distances that the 
aphake can focus with this lens is from 59 cm 
to infinity, a remarkable range. Obviously if no 
magnification is desired than a contact lens 
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can be worn. The second advantage is the 
transmission of the ultraviolet. Indeed with an 
appropriate filter with a cutoff at 360 nanome- 
ters the writer was able to discern the pattern 
of the ultraviolet reflecting tissue of the petals 
of a Hower, a talent heretofore assumed to be 
limited to honeybees. (1 figure, 1 table, 3 
references)—David Shoch 


Survey of Ophthalmology 

LATTICE DEGENERATION OF THE RETI- 
NA. Byer, N. E. (Dept. Ophthalmol., 
Univ. California School of Med., Los 
Angeles, Calif). Survey Ophthalmol. 
23:913, 1979. 


AMERICAN JOURNAL OF OPHTHALMOLOGY 


AUGUST, 1979 


Lattice degeneration is a common degenera- 
tive disease of the peripheral retina and is 
easily. identifiable. The question arises as to 
the need for treatment of this peripheral de- 
generation. There is general agreement that 
symptomatic tractional tears associated with 
lattice should be prophylactically treated in 
every case to prevent vitreo-retinal traction. 
On the other hand, the treatment of lattice 
when theré is no tractional tear present is not 
as clear cut. In point of fact the treatment of 
lattice may, in fact, aggravate vitreo-retinal 
traction and accelerate the development of 
tractional holes. It would appear appropriate 
to follow patients with lattice degeneration 
carefully and to leave them untreated unless 
changes are quite obvious or symptoms devel- 
op. (7 figures, 2 tables, 233 references)—David 
Shoch- 
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EDITED BY THOMAS CHALKLEY, M.D. 
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Suite 1415, 435 N. Michigan Avenue, Chicago, Illinois 60611 


For adequate publicity, notices of postgraduate courses, meetings, and lectures 
must be received at least three months before the date of occurrence. 


NEW JERSEY ACADEMY OF 
OPHTHALMOLOGY AND 
OTOLARYNGOLOGY: ANNUAL FALL 
MEETING 


The New Jersey Academy of Ophthalmology and 
Otolaryngology will hold its annual fall scientific 
meeting, Sept. 26, 1979, in West Orange, New Jer- 
sey. For further information, write Marshall S. 
Klein, Executive Director, New Jersey Academy of 
Ophthalmology and Otolaryngology, Eye Institute, 
15 S. 9th St., Newark, NJ 07107. 


FLORIDA OPHTHALMOLOGICAL SOCIETY 
SYMPOSIUM: INTRAOCULAR LENS 
IMPLANTATION 


The Florida Ophthalmological Society will hold a 
four-day symposium on complications of intraocu- 
lar lens implantation at the Boca Raton Hotel and 
Country Club, Boca Raton, Florida, Dec. 6-9, 1979. 
For further information, write Thomas R. Bates, 
M.D. 85 W. Miller St., Orlando, FL 32806. 


LENOX HILL HOSPITAL: HEAD AND 
NECK RADIOLOGIC DIAGNOSIS COURSE 


Lenox Hill Hospital will offer a course in head 
and neck radiologic diagnosis: computed tomogra- 
phy, tomography, angiography, nuclear medicine, 
and ultrasound Nov. 2-4, 1979, in New York City. 
The fee is $150. For further information, write Guy 
D. Potter, M.D., Director, Dept. of Radiology, Lenox 
Hill Hospital, 100 East 77th St, New York, NY 
10021. 


SOCIETY FOR CLINICAL TRIALS 


The Society for Clinical Trials has been organized 
to promote the development and exchange of infor- 
mation on clinical trials methodology and on re- 
search using similar methods. For further informa- 
tion, write C. R. Klimt, M.D., Secretary, Society for 
Clinical Trials, Inc., 600 Wyndhurst Ave., Balti- 
more, MD 21210. 


SALLY LETSON 
NEURO-OPHTHALMOLOGY SYMPOSIUM 


The Sally Letson Neuro-Ophthalmology Sympo- 
sium will be held in Ottawa, Canada, Sept. 13 and 


14, 1979. For further information write, A. G. Wat- 
son, M.D., 267 O'Connor St, Suite 406, Ottawa, 
Canada K2P 1V3. 


THE PENNSYLVANIA ACADEMY OF 
OPHTHALMOLOGY AND 
OTOLARYNGOLOGY: NEW OFFICERS 


The newly elected or re-elected officers of 
the Pennsylvania Academy of Ophthalmology and 
Otolaryngology are: President, Eugene B. Rex; 
President-Elect, Jerome Dersh; Treasurer, William 
K. Grove; and Secretary, Donald B. Kamerer. The 
annual meeting will be May 21-24, 1980. For further 
information, write Donald B. Kamerer, M.D., 1501 
Locust St., Pittsburgh, PA 15219. 


UNIVERSITY OF ILLINOIS: STANDARDS 
OF EYE CARE FOR THE PRIMARY 
PHYSICIAN: GERIATRIC OCULAR 
DISORDERS 


The University of Illinois will hold a continuing 
education course, "Standards of Eye Care for the 
Primary Physician: Geriatric Ocular Disorders," 
Dec. 13 and 14, 1979. For further information, write 
University of Illinois at the Medical Center, Office 
of Continuing Education Services, 1853 W. Polk St., 
Room 144, Chicago, IL 60612. 


OPTIFAIR WEST 


Optifair West will meet Oct. 5-7, 1979, in Ana- 
heim, California. Among the courses to be offered 
are: "Extended wear lenses"; "Successful spectacle 
correction for aphakia"; and courses for "Ophthal- 
mic Assistants." For further information, write Mr. 
David Cheifitz, Convention Coordinator, c/o Opti- 
fair West, 500 Summer St., Stamford, CT 06901. 


STATE UNIVERSITY OF NEW YORK: 
30TH ANNUAL POSTGRADUATE COURSE 
IN OPHTHALMOLOGY 


The Department of Ophthalmology of the State 
University of New York Upstate Medical Center will 
hold its 30th annual postgraduate course in ophthal- 
mology, Nov. 30 and Dec. 1, 1979. The tuition fee is 
$65. The course is limited to 150 members. For 
further information, write James L. McGraw, M.D., 
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New York Upstate Medical Center, 750 East Adams 
St., Syracuse, NY 13210. 


MOORFIELDS HOSPITAL- 
MICROSURGERY COURSE 


The Microsurgery Course scheduled for Oct. 24- 
26, 1979 at Moorfields Eye Hospital will now be 
held Nov. 7-9, 1979. For further information, write 
Mrs. Pat Usher, Microsurgical Course Secretary, 
Moorfields Eye Hospital, City Road, London EC1V 
2 PD England. 


WASHINGTON HOSPITAL CENTER: 
OCULO-DERMATOLOGIC COURSE 


The Washington Hospital Center of Washington, 
D.C., will hold a conference, “Oculo-Dermatologic 
Problems,” Sept. 29, 1979. For further information, 
write Paul T. Gavaris, M.D., Eye Associates of 
Washington D.C., Spring Valley Medical Building, 
4900 Massachusetts Ave., N.W., Washington, DC 
20016. 


AMERICAN JOURNAL OF OPHTHALMOLOGY 


AUGUST, 1979 


AMERICAN OPHTHALMOLOGICAL 
SOCIETY: NEW OFFICERS 


The American Ophthalmological Society elected 
the following officers at its 115th annual meeting, 
held at The Homestead, Hot Springs, Virginia, May 
27-30, 1979: President, John W. Henderson, Ann 
Arbor, Michigan; Vice-President, William F. Hughes, 
Chicago, Illinois; Secretary-Treasurer, Robert 
W. Hollenhorst, Rochester, Minnesota; Editor of 
the Transactions, Stanley M. Truhlsen, Omaha, 
Nebraska; and to the Council, Charles J. Camp- 
bell, New York, New York. 

The Howe Medal, awarded in recognition of out- 
standing contributions to ophthalmology, was given 
to Frank W. Newell, Chicago, Illinois. 


PERSONAL 


DONALD DOUGHMAN 


Donald Doughman has been named professor and 
head of the Department of Ophthalmology, Univer- 
sity of Minnesota. Dr. Doughman has been a mem- 
ber of the faculty since 1972. 
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INSTRUCTIONS TO AUTHORS 


For the preparation of manuscripts for 
THE AMERICAN JOURNAL OF OPHTHALMOLOGY 


THE AMERICAN JOURNAL OF OPH- 
THALMOLOGY publishes original and 
timely articles dealing with clinical and 
basic ophthalmology. Every typescript 
submitted is evaluated by two or more 
scientific referees who recommend that 
the paper be (1) accepted as submitted, (2) 
returned for revision, or (3) rejected. Ac- 
ceptance is determined by such factors as 
the originality, significance, and validity 
of the contribution; the suitability of the 
subject matter for subscribers of THE 
JOURNAL; and the editorial care with 
which the manuscript has been prepared. 
Manuscripts that require extensive edito- 
rial correction or mechanical preparation 
will be returned for that purpose. 

All papers are accepted subject to edito- 
rial corrections that conform to JOURNAL 
requirements. 

Authors will be advised promptly of 
receipt of their papers. Thereafter they 
will be advised within 30 days of accept- 
ance, rejection, or need for revision. 


MECHANICAL PREPARATION OF 
MANUSCRIPT The manuscript should 
be prepared in the style used by THE 
JOURNAL. Use black ribbon, use block not 
cursive type. Provide a 1 V/s-inch margin 
on all four sides of each typescript page; 
use 8 !/» x ll-inch heavy white bond 
paper. Paragraphs should be indented at 


least one-half inch. Do not type anything 
in all capitals; do not underline. Except 
for standard measures such as mm, Hg, 
cm, and ml used with numeric quantities, 
do not use abbreviations anywhere in the 
text. In the upper right-hand corner iden- 
tify each page with a number, the first 
author's name, and an abbreviated title 
(maximum 40 characters and spaces.) 

Single spacing should not be used any- 
where in the manuscript. The entire manu- 
script—including title page and foot- 
notes, text, acknowledgments, references, 
tables, and legends—should be double 
spaced. Vertical lines and underlining 
should not be used anywhere in the text, 
references, tables, or legends. See the 
section on tables for the use of horizontal 
lines. 

Submit an original and at least one 
duplicate copy of both the typescript and 
the figures. Xerographic duplicates of the 
typescript are preferred to carbon copies. 

The manuscript should be identified 
and arranged in the following order: 

. Title page 

. Text and summary 

. Acknowledgments 

. References 

. Tables 

. Legends for figures 

Each major section should begin on a 
separate sheet. 
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TITLE PAGE: The title page should 
be numbered page 1. It should contain 
‘the title, abbreviated heading (no more 
than 40 characters and spaces), each au- 
thor’s name with a single academic de- 
gree, and the city and state where the 
work was carried out. The departmental 
affiliation of each author and the institu- 
tion where the study was performed 
should be credited in a footnote. Organi- 
zational grants and funds should include 
the names of the authors who are the 
principal investigators. The name and 
mailing address of the author to whom 
correspondence and requests for reprints 
should be directed must be provided. 
Each page after the title page must be 
numbered sequentially, and must include 
the senior author’s name and the abbrevi- 
ated title in the upper right-hand corner. 


ORGANIZATION OF CONTENT: 
Manuscripts should be organized and 
prepared in the style used by THE JouR- 
NAL. A brief introductory statement of the 
problem should be presented. The mate- 
rial and methods should then be precisely 
and clearly described so that the reader 
may replicate the study. Explanation of 
the results of the study should be given, 
followed by a discussion. The discussion 
is an elucidation of the results and thus it 
must relate directly to the topic of the 
paper. 


SUMMARY: Each paper must have a 
summary that specifically synthesizes the 
content of the paper in no more than 150 
words. The summary must be written so 
that it can be read independently of the 
text. 


ACKNOWLEDGMENTS: Sponsoring 
organizations and grants should be ac- 
knowledged in a footnote on the title 
page. ; 

Published acknowledgment requires an 
exceptional and conspicuous contribu- 


tion different from that which occurs with 
the preparation of every paper printed in 
THE JOURNAL. Thus, acknowledgments 
will be published rarely. 


REFERENCES: The author is respon- 
sible for complete and accurate refer- 
ences, including the proper capitalization 
and accent marks used in foreign- 
language publications. References must 
be numbered consecutively, according to 
their appearance in the text. Extensive 
bibliographic reviews are not acceptable. 
Personal communications should be kept 
to a minimum and they must be incorpo- 
rated into the text without a reference 
number. Reference to studies that have 
been accepted but have not yet been pub- 
lished should indicate where they will be 
published. Reference to studies still in 
progress should be described as such in 
the text without a reference number. Pri- 
mary, not secondary, sources must be 
cited; references derived from encyclope- 
dic reviews are seldom acceptable. Refer- 
ences to textbooks must contain inclusive 
pages. References should be cited in the 
text as follows: Allen and Smith! and 
Jones? described. . . 

The names of all authors must be cited 
in the reference list. THE JOURNAL does 
not use the term et al. The following style 
is used by THE JOURNAL for periodicals 
(1) and for books (2,3): 


1. Fuxe, K., and Jonsson, G.: The histo- 
chemical fluorescence method for the 
demonstration of catecholamines. The- 
ory, practice and application. J. Histo- 
chem. Cytochem. 21:293, 1973. 

2. Bjorklund, A., Flack, B., and Ow- 
man, C.: Fluorescence microscopic and 
microspectrofluorometric techniques for 
the cellular localization and characteriza- 
tion of biogenic amines. In Berson, S. A. 
(ed.): Methods in Investigative and Diag- 
nostic Encocrinology, vol. 1. London, 
North-Holland Publishing Co., 1972, p. 
318. 
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3. Duke-Elder, S., and Leigh, A. G.: 
Diseases of the Outer Eye. Cornea and 
Sclera. In Duke-Elder, S. (ed.): System of 
Ophthalmology, vol. 8, pt. 2. St. Louis, 
C. V. Mosby, 1965, pp. 811-856. 


Abbreviations of periodicals are listed 
in Index Medicus: Am. J. Ophthalmol; 
Surv. Ophthalmol; Br. J. Ophthalmol; 
and the like. If there is any doubt about 
an abbreviation, the name of the publica- 
tion should be spelled out completely. 


TABLES: Each table must be titled, 
numbered with an arabic numeral, and 
cited sequentially in the text. The title 
should appear directly below the designa- 
tion, Table 1. Below the title, a double 
rule (two parallel horizontal lines) should 
span the width of the table. Between this 
double rule and a similar, full-width sin- 
gle rule, a heading must be given for each 
column. Partial rules spanning several 
column heads may be used to join main 
headings with applicable subheadings, if 
necessary. Vertical lines should not be 
used anywhere in the table. Abbrevia- 
tions used in the table must be explained 
in a footnote. The following symbols are 
used for footnotes in the order indicated: 
* (asterisk), t(dagger), t(double dagger), $ 
(section mark), |(parallels), [paragraph 
mark), and Z(number sign). Each table 
must be double-spaced and nothing in the 
table should be underlined. Photographi- 
cally reproduced or mechanically re- 
duced tables are not acceptable. 

A table to be printed one-half page 
wide includes approximately 45 typewrit- 
en characters and spaces. A full-page table 
includes approximately 90 characters and 
spaces; when printed vertically, tables 
can accommodate 150 characters and 
spaces. 

Most symbols cannot be set in type. 
When they are necessary, they should be 
included by a professional artist in a 
graph or diagram, and not in a table. Such 
graphs or diagrams must have a legend, 


which should be typed separately, and 
not shown on the face of the artwork 
itself. ^ 


ILLUSTRATIONS: Graphs, diagrams, 
and photographs must not be mounted. 
Each illustration should be numbered 
and cited sequentially in the text. The 
figure number, an arrow indicating the 
top of the picture, and the author's name 
should be indicated with a label on 
the back. 

Each illustration must have a descrip- 
tive legend. Legends should be typed on 
manuscript pages (separate from the illus- 
trations themselves); the legend or figure 
number should never be incorporated in’ 
the illustration. Legends should be typed 
in the form used by THE JOURNAL, as 
follows: 


Fig. 1 (Jones, Smith, and Brown). His- 
tologic section of the eye (hematoxylin 
and eosin, x70). 


Previously published illustrations are 
rarely printed in THE JOURNAL. Authors 
are responsible for obtaining permission 
to reprint such illustrations. Before full- 
face or otherwise identifiable photo- 
graphs can be published, the author must 
supply THE JOURNAL with proof of in- 
formed consent. 

Graphs, diagrams, and line drawings 
must be prepared by a professional artist 
on heavy white paper with India ink. 
Heavier lines should be used for curves 
than for axes. Labels must be of uniform 
size, parallel to axes. Spellings and abbre- 
viations must agree with those used by 
THE JOURNAL. 

Reproductions are enhanced if original 
art is scaled to the page size of THE 
JOURNAL (5 Ye x 7 3/4 inches). Lettering 
must be planned with reduction to this 
size in mind; labels should be uniform 
and large enough to be read easily after 
reduction. 

Multiple-part figures made up of two or 
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more separate illustrations should be la- 
beled from left to right and from top to 
bottom as follows: Fig. 1 (Jones, Smith, 
and Brown). Left, Gross specimen of 
choroidal melanoma. Right, Section from 
same specimen 1 y thick. 

On request, visual field charts used in 
THE JOURNAL will be supplied to authors 
without charge. Write to Editorial Corre- 
spondent, American Journal of Ophthal- 
mology, Tribune Tower, Suite 1415, 435 
North Michigan Avenue, Chicago, Illi- 
nois 60611. 

Photographs must have a glossy finish 
and a sharp contrast. All labels, arrows, 
letters, and the like must be professional- 
ly applied. In a series of illustrations, all 
figures should be oriented in the same 
direction. Photographs should be the 
same size or larger than the intended 
reproductions. Figure widths in THE 
JOURNAL are 16 picas (2 3/4 inches, one 
column), 21 picas (3 !/s inches), or 33 
picas (5 !/s inches, two columns). 

Cropping should be done to exclude 
nonpertinent material from photographs. 
The front surface of each photograph 
should be marked with a grease pencil to 
show the area to be reproduced. 


COLOR: Color figures are used infre- 
quently. Authors must partially pay the 
cost of such pages. The charge to authors 
for color is $500 per page. Both color 
transparencies and professional color 
prints must be submitted with the paper, 
together with a layout indicating the pro- 
posed distribution of the figures. 


GALLEY PROOFS: The submitting 
author is provided with one set of uncor- 
rected galley proofs. Corrections should 
be clearly indicated in the margin. All 
author queries must be answered. In cor- 


recting the galleys, alterations should be 
limited. The need for alteration can be 
minimized by careful preparation of the 
manuscript. The cost of extensive correc- 
tions may be charged to the author. 

Galley proofs must be returned to the 
Manuscript Editor, Ophthalmic Publish- 
ing Company, Tribune Tower, Suite 
1415, 435 North Michigan Ave., Chicago, 
IL 60611, within 48 hours of receipt. 
Failure to return galleys promptly may 
delay publication. 


REPRINTS: The senior author of 
each paper is supplied with 50 free tear 
sheets. Reprints must be ordered at the 
time galley proofs are returned. 


COPYRIGHT: At the time of accept- 
ance, a request for written transfer of 
copyright is sent to the corresponding 
author. The signed transfer must be re- 
turned to: Copyright Recorder, Ophthal- 
mic Publishing Company, Tribune Tow- 
er, Suite 1415, 435 North Michigan Ave., 
Chicago, IL 60611. No article may be 
published in THE JOURNAL until this 
signed transfer has been received. 


SOURCE TEXTS: THE JOURNAL rec- 
ommends the following publications as 
guides to style, grammar, and spelling: 

CBE Style Manual Committee: Coun- 
cil of Biology Editors Style Manual: A 
Guide for Authors, Editors and Publish- 
ers in the Biological Sciences, 4th ed. 
Arlington, Virginia, Council of Biology 
Editors, 1978. 

A Manual of Style, 12th ed. Chicago, 
University of Chicago Press, 1969. 

Strunk, W., Jr., and White, E. B.: The 
Elements of Style, 3rd ed. New York, 
Macmillan Co., 1979. 


All the slit lamps you'll ever need: 


ie economical Zeiss 30SL/M With optional accessories for: The great name in optics 
1. Corneal thickness measurement Et 

2. Anterior chamber depth measurement 

3. Corneal curvature measurement 

4. Applanation tonometry 

5. Length and angle measurements 

6. Photography of the anterior segments 

with widefield illumination 

2 Antenor segment fluorescein angiography 

8. Coobservation 

And always included: the finest optics. easy 


one-hand operation. and bright halogen 
illumination 





Nationwide service 


irl Zeiss, Inc., 444 5th Avenue, New York, N.Y. 10018 (212) 730-4400. Branches: Atlanta. Boston. Chicago. Houston. Los Angeles. 
n Francisco, Washington. D.C In Canada. 45 Valleybrook Drive. Don Mills. Ontano. M3B 256. Or call (416) 449-4660 


gular slit lamp pathology Corneal thickness measurement with Pachometer 
attachment 


rneal curvature measurement with Keratometer 
achment 
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OPHTHALMIC 
PATHOLOGIST 


A full-time Director of Pathology 
position is available at Wills Eye 
Hospital. An excellent opportu- 
nity to be part of one of the largest 
clinically active eye institutions in 
the U.S.A. Large residency and 
fellowship programs as well as 
research activities. New Eye Hos- 
pital will open in February 1980. 
Affiliated with Thomas Jefferson 
University. Academic setting. 
Salary and rank negotiable. Inter 
ested applicants should send their 
curriculum vitae to Thomas D. 


Duane, M.D., Wills Eye Hospital, ` 


1601 Spring Garden Street, 
Philadelphia, Pennsylvania 19130 


Wills Eye Hospital is an Equal Opportunity Employer. 


Oculoplastic and 
Reconstructive Surgery 
Sponsored By The 
Post Graduate Institute of 
The New York Eye and Ear infirmary 


OCTOBER 15-18, 1979 


under the direction of 
BYRON C. SMITH, M.D. 


and 
JOHN T. SIMONTON, M.D. 


The course will include observation of surgica! 
procedures in the operating room, lectures and 
anatomica! dissection. 


AMA-CME Credits, Category 1: 32 


Registration fee: 
$400.00 (Luncheons included) 


For registration 
and further information, 
please write: 


Jane Stark, Registrar 
Post-Graduate institute 
New York Eye and Ear Infirmary 
310 East Fourteenth Street 
New York, New York 10003 





HAWAII 
(MAUNA KEA BEACH HOTEL 
OCULOPLASTIC SURGERY SYMPOSIUM 
JUNE 29—JULY 3, 1980 
REGISTRATION LIMITED TO 100 


PROGRAM: | 
GENERAL PRINCIPLES 
LACRIMAL PROBLEMS 
PTOSIS 
BLEPHAROPLASTY 

FACULTY: 

HENRY |. BAYLIS, M.D. 


RICHARD K. DORTZBACH, M.D. 


ROBERT M. DRYDEN, M.D. 


CLINTON D. MC CORD, M.D. 


ROBERT B. WILKINS, M.D. 
JOHN L. WOBIG, M.D. 


EYELID MALPOSITION 
EYELID RECONSTRUCTION 
SOCKET RECONSTRUCTION 
TRAUMA 


University of California 
University of Wisconsin 
University of Arizona 
Emory University 
University of Texas 
University of Oregon 


SPONSORED BY: Department of Ophthalmology, University of Texas 
Medical School, Houston, Texas 


FOR FURTHER INFORMATION: 


Robert B. Wilkins, M.D. 


1100 Hermann Professional Building 


Houston, Texas 77030 
(713) 790-1100 


Certified for 12 
Category 1 Credit 
Hours, AMA-CME 
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. THE AMERICAN SOCIETY OF 
OPHTHALMIC PLASTIC AND RECONSTRUCTIVE SURGERY 
10th ANNUAL SCIENTIFIC SESSION NOVEMBER 


SMTWTF S 


Immediately following the Academy Meeting seil 


12:00-5 pm Friday, 9th Nov. 1979 1112 13 14 15 1617 
8 am-12 Saturday, 10th Nov. 1979 — 
San Francisco Hilton Towers Hotel 

HIGHLIGHTING 





The Management of Eyelid Burns and Scars 
A Symposium on How to | 
Avoid Pitfalis during Commonly Performed Procedures 


| FEATURING 
David G. Bowers MD, Richard R. Tenzel MD, 
Robert R. Waller MD, Richard C. Webster MD, 
Robert B. Wilkins MD, and John L. Wobig MD. 
$75 Practicing Physicians For information Contact 
$40 Resident Physicians with Arthur J. Schaefer, M.D. 


Letter from Department Secretary, A.S.O.P.R.S. 


— ced der T 1220 





e St. LOUIS . 
MERCY-BAPTIST EYE SEMINARS 
presents its ninth eye seminar, dealing with 
NEW TECHNIQUES IN OPHTHALMOLOGY 
Sunday, October 21, 1979, 9:00 a.m.—4:00 p.m. 


Steven T. Charles, M.D. Vitrectomy for the anterior segment surgeon 
Memphis, Tennessee Posterior vitrectomy surgery 
Yale L. Fisher, M.D. Management of intra-ocular foreign bodies 
New York, N.Y. The value of diagnostic B-scan for 
| the Ophthalmologist 
Jack Hartsteiri, M.D. Basic ultrasonography 
St. Louis, Missouri A-scan technique 
Richard D. Binkhorst, M.D. Biometric A-scan ultrasonography 
New York, N.Y. Pre-operative IOL power calculation 


Post-operative computer refraction 


7 hours AMA Category | credit 
Registration: $75.00 
Write: Eye Seminars 
St. John's Mercy Medical Center 
615 S. New Ballas Rd. 
St. Louis, Mo. 63141 


Jack Hartstein, M.D., Co-chairman 
Richard Oglesby, M.D., Co-chairman 


Mark your calendar for the Spring Seminar also, May 5, 6, & 7, 1980. 
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PSEUDOPHAKIA WORKSHOP 
NEW YORK INTRAOCULAR LENS SEMINAR, INC. 


IN CONJUNCTION WITH THE 
AMERICAN SOCIETY OF CONTEMPORARY OPHTHALMOLOGY 


September 27-29, 1979 


The purpose of this intensive three day course is to instruct participating surgeons in 
the selection and technique of intraocular lens implantation. The Binkhorst two and four 
loop, Worst platina, medallion, Choyce, Copeland, Fyodorov and Shearing lenses will be 
discussed. Extracapsular, intracapsular extraction and phacoemulsification will be demon- 
strated by means of live surgery supplemented by closed circuit television tapes, movies 


and didactic iectures. 


Under the Supervision of: . 
DONALD L. PRAEGER, M.D., FA.C.S. 


Professor of Clinical Ophthalmology 
New York Medical College 


FEE: $750.00 
RESIDENTS: $500.00 


33 HOURS CME 
CATEGORY 1 CREDIT 


For further Information: 


Mrs. Terri Rose, R.N. 
ch Donald L. Praeger, M:D., E A.C.S. 
9 Fulton Avenue l 
Poughkeepsie, New York 12603 
(914) 454-2510 


GLAUCOMA 
FELLOWSHIP 


The Department of Ophthalmol- 
ogy, Washington University 
School of Medicine offers a one- 
year Fellowship in Glaucoma. 
The next opening is July 1, 1980. 
Applicants must have completed 
an ophthalmology residency. The 
Fellowship stresses clinical! 
research in glaucoma as well as 
the clinical management of 
glaucoma patients. Opportunities 
for laboratory research are avail- 
able as well. For further informa- 
tion contact Bernard Becker, M.D., 
660 South Euclid Avenue, St. 
Louis, Missouri 63110 


AJO. 

Back Issues 
THE AMERICAN JOURNAL OF OPH- 
THALMOLOGY maintains a two-year 
inventory of back issues. Various 
single issues are available from the 


following: 
P and H. Bliss; Middletown, CT 06457: 


Kraus Periodicals Co., Route 100, 
Millwood, NY 10546. 


Inquiries for complete volumes 
may be sent to 

Abrahams Magazine Service, inc. 
56 E. 13th St. 

New York, NY 10003. 
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KRESGE EYE INSTITUTE 
0 ; 
WAYNE STATE UNIVERSITY SCHOOL OF MEDICINE 


Presents a five-day intensive 


continuing education course 


OPHTHALMOLOGY: BASIC AND CLINICAL REVIEW 


November 


23-27, 1979 


Hyatt Regency Dearborn * Dearborn, Michigan 


CORNEA AND 
EXTERNAL DISEASES (4 hours) 


NEUROANATOMY AND 
NEURO-OPHTHALMOLOGY (4 hours) 


& 3o Wo 4 » a ee 


PATHOLOGY I & II (8 hours) 


BOR €" RP 4 G BP b 4 Womq à 3 m g- Mos "o^ * 


EMBRYOLOGY AND ANATOMY (4 hours) 


STRABISMUS (4 hours) 


&o3 A a E 93 3 b» ox 39 3 v à C?» 9 4 


OPTICS AND REFRACTION (4 hours) 


* ^os om 4 5 9i: * ^ oh 


GLAUCOMA AND 
METABOLIC DISEASES (4 hours) 


PHARMACOLOGY 


RR: Juan J. Arentsen, M.D., Assistant Professor Jeffer- 


son University; Director of Medical Education, Wills 
Eye Hospital 


David Cogan, M.D., Medical Officer, National Eye 
Institute 


Myron Yanoff, M.D., Chairman, Department of 
Ophthalmology, University of Pennsylvania; Director 
of Scheie Eye Institute 


T David M. Worthen, M.D., F.A.C.S., Professor and 


Head, Division of Ophthalmology, University of 
California San Diego 


Robert D. Reinecke, M.D., Professor and Chairman, 
Department of Ophthalmology, Albany Medical 
College of Union University 


Jack T. Holladay, M.D., Unit Director, Low Vision 
Unit, Hermann Eye Center, University of Texas 
Health Science Center at Houston 


Tct Steven M. Podos, M.D., Professor and Chairman, 


Department of Ophthalmology, Mt. Sinai Schoo! of 
Medicine 


AND THERAPEUTICS (4 hours) ........... .... Joel, S. Mindel, M.D., Ph.D., Assistant Professor, 


MEDICAL OPHTHALMOLOGY (4 hours) 


COURSE DIRECTOR: Maurice Croll, M.D. 


Department of Ophthalmology, Mt. Sinai School of 
Medicine 


Sub edu Paul Henkind, M.D., Ph.D. Professor and Chairman, 


Department of Ophthalmology, Montefiore Hospital 
and Medical Center 


Frank Nesi, M.D. 


THIS COURSE IS AN EXCELLENT AID IN 


PREPARATION FOR BOARD A 


ND RECERTIFICATION EXAMS 


REGISTRATION FEE: $450.00 (includes syllabus, coffee breaks, evening reception and luncheons) 
Residents $250.00 


Category | Continuing Med 


ical Education: 42 hours 


. For more information, write or call: 
Wayne State University Schoo! of Medicine, Division of Continuing Medical Education, 
540 East Canfield, 1206 Scott Hall, Detroit, Michigan 48201, (313) 577-1180 
Make checks payable to: WAYNE STATE UNIVERSITY 


MERICAN JOURNAL OF OPHTHALMOLOGY 


are you FELLOWSHIP 


D moving? (dn 
| ANTERIOR 


Notify: 


AMERICAN JOURNAL OF OPHTHALMOLOGY SEGMENT 
Subscription Correspondent Accepting 
Tribune Tower, Suite 1415 Applications 
435 N. Michigan Avenue For 1980, 1981 


Chicago, IL 60611 


222177 
PAUL BROWN M.D 
4500 E ONTARIO 

CHICAGO IL 60611 





Apply to 
John H. Sheets Assoc., P.A. 


Route 1, Box 210 
Odessa, Texas 79763 








IT SAVES TIME WHEN YOU INCLUDE YOUR AJO NUMBER 


Enter your number here 


[| TT Tt Tf 





THE OHIO STATE UNIVERSITY 
= CENTER FOR 
CONTINUING MEDICAL EDUCATION 






announces the 
Please change my address, effective... — SECOND ANNUAL 
- MIDWEST GLAUCOMA 
PLEASE MAIL TODAY! MEETING 






October 12 and 13, 1979 


a 
Fawcett Center For Tomorrow 
2400 Olentangy River Road 
Columbus, Ohio 43210 


This program is designed to update your 
knowledge and increase your success in the 





Address Changes Take Six Weeks 






1 






















from: area of glaucoma. In addition to discussions of 
j newer modalities of therapy, the skills of 
Name gonioscopy, ophthaimoscopy, perimetry, and 
EA biomicroscopy will be demonstrated. 
| See Program Chairmen: 
| City State Zip Frederick M. Kapetansky, M.D. 
| Paul A. Weber, M.D. 
| to: Faculty: 
- Carl F. Asseff, M.D. 
| Street PaulH. Lichter, M.D. 
Steven M. Podos, M.D. 
City — tate Zip John S. Cohen, M.D. 







Charles D. Phelps, M.D. 
George L. Spaeth, M.D. 


T pending for registration is September 28, 







| 
: 





Fee: $100.00 ($50.00—Residents) 
Please contact: 

Center for Continuing Medical Education 
A352 Starling-Loving Hall 

320 West Tenth Avenue 

Columbus, Ohio 43210 
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ANTERIOR and POSTERIOR SEGMENT VITRECTOMY COURSE 
SPONSORED BY THE 
POST GRADUATE INSTITUTE 
OF THE NEW YORK EYE AND EAR INFIRMARY 
OCTOBER 11-12, 1979 


FACULTY 
JORGE N. BUXTON, M.D. JAMES C. NEWTON, M.D. 
GERALD B. KARA, M.D. MORTON L. ROSENTHAL, M.D. 
RICHARD S. KOPLIN, M.D. FELIPE |. TOLENTINO, M.D. 






OTHERS TO BE ANNOUNCED 


es anne M MM — — — 
Pre-operative workup of patient, including sonography. Anterior vitrectomy techniques 
in Cataract and Corneal Surgery. Posterior vitrectomy techniques in Retinal Diseases 
and Surgery. 







Slides, Films, Video- Tapes and Supervised Practice Surgery 
AMA-CME Credits, Category 1: 16 
Registration fee: $400.00 (Luncheons included) 

For registration and further information, please write: 
Jane Stark, Registrar 
Post-Graduate Institute 
New York Eye and Ear Infirmary 


310 East Fourteenth Street 
New York, New York 10003 



















Basic Science Course in Ophthalmology 


The University of Texas 
Health Science Center at Houston, 
The Medical School 


JANUARY 7 THROUGH FEBRUARY 29, 1980 
NINTH ANNUAL SESSION 


This course consists of lectures, laboratory dissection, and demonstrations by an experi- 
enced faculty of ophthalmologists and basic scientists. It is directed toward the requirements 
of residents and prospective residents in ophthalmology. 






The curriculum includes: 










Anatomy Motility 

Physiology Neuro-Ophthalmology 
Biochemistry Glaucoma 

Pathology Immunology 

Medical Ophthalmology Visual Fields 

Retinopathy Optics 

External Disease Refraction 

Pharamcology Embryology and Genetics 






Tuition is $1200.00. For further information and application forms, please write: Richard S. 
Ruiz, M.D. Chairman, Department of Ophthalmology, Basic Science Course, Hermann Eye 
Center, 1203 Ross Sterling, Houston, Texas 77030; phone: (713) 797-1777, ext. #405. 
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*hospholine 
odide 


(CHOTHIOPHATE IODIDE 


OR OPHTHALMIC SOLUTION) 


or accommodative 
‘sotropia 


he emotional impact of accommodative esotropiaona 
oung child need not necessarily be followed by the 
auma of surgery or the inconvenience and problems 
ssociated with wearing and caring for prescription 
»nses. The agent frequently used in the diag nosis of the 
ondition is the same agent that can be used to correct 
1e accommodative factor without inconvenience to 

3e young patient. 


n diagnosis...One drop of PHOSPHOLINE IODIDE 
112595, instilled daily in each eye prior to retiring, for 
wo or three weeks, will help to determine if there is an 
ccommodative basis for the esotropia. 


ntreatment...lfthere isasignificantaccommodative 
actor present, the continued use of PHOSPHOLINE 
ODIDE alone is often sufficient to correct the problem, 
is long as the drug is well tolerated. PHOSPHOLINE 
ODIDE acts by altering the accommodative conver- 
yence/accommodation relationship in a favorable way, 
so that near vision is obtained with less accommodative 
əffort and fusion can frequently be reestablished. 

f corrective lenses are necessary, PHOSPHOLINE 
ODIDE may permit the use of single vision lenses in- 
stead of bifocals. 

f surgery is necessary, postoperative use of 
SHOSPHOLINE IODIDE may help correct a residual 
deviation. 


BRIEF SUMMARY 
(For full prescribing information see package circ ular } 
PHOSPHOLINE IODIDE' 
(ECHOTHIOPHATE IODIDE FOR OPHTHALMIC SOLUTION]; 
PHOSPHOLINE IODIDE ts a long-acting cholinesterase inhib 7 
tor for topical use 
Indications: Glaucoma — Chronic open-angle glaucoma 
Subacute or chronic angle-closure glaucoma after iridectomy or 
where surgery is refused or contraindicated Certain non-uvertic 
secondary types of glaucoma, especially glaucoma following 
cataract surgery 
Accommodative esotropia — Concomitant esotropias with à 
significant accommodative component 
Contraindications: ! Active uveal inflammation 
2 Most cases of angle-closure glaucoma, due to the possibility 
of increasing angle block 
3 Hypersensitivity to the active or inactive ingredients 
Warnings: 1 Use in Pregnancy Sate use of anticholinesterase 
medications during pregnancy has not been established, nor 
has the absence of adverse effects on the fetus or on the respira 
tion of the neonate 
2 Succinylcholine should be administered only with great 
caution if at all. prior to or during general anesthesia to patients 
receiving anticholinesterase medication because of possible 
respiratory or cardiovascular collapse 
3 Caution should be observed in treating glaucorna with 
PHOSPHOLINE IODIDE in patients who are al the same lime 
undergoing treatment with systemic anticholinesterase medica 
tions for myasthenia gravis, because of possible adverse additive 
effects 
Precautions: ! Gonioscopy is recommended prior to imation 
of therapy 
2 Where there is a quiescent uveitis or a history of this cond: 
tion. anticholinesterase therapy should be avoided or used 
cautiously because of the intense and persistent miosis ana 
ciliary muscle contraction that may occur 
3 While systemic effects are infrequent, proper use of the drug 
requires digital compression of the nasolacrimal ducts tor a 
minute or two following instillation to minimize drainage into the 
nasal chamber with its extensive absorption area The hands 
should be washed immediately following instillation 
4 Temporary discontinuance of medication is necessary if 
salivation urinary incontinence, diarrhea. profuse sweating 
muscle weakness. respiratory difficulties, or cardiac irregularities 
occur 
5 Patients receiving PHOSPHOLINE IODIDE who are ex 
posed to carbamate or organophosphate type insecticides and 
pesticides (protessional gardeners, farmers workers in plants 
manufacturing or formulating such products, etc. ) should be 
warned of the additive systemic effects possible trom absorption 
of the pesticide through the respiratory tract or Skin During 
periods of exposure to such pesticides, the wearing of respiratory 
masks. and frequent washing and clothing changes may be 
advisable 
6 Anticholinesterase drugs should be used with extreme 
caution. if at all. in patients with marked vagotonia bronchial 
asthma. spastic gastrointestinal disturbances. peptic ulcer. pri 
nounced bradycardia and hypotension. recent myocardial 
infarction. epilepsy. parkinsonism, and other disorders that may 
respond adversely to vagotonic effects 
7 Anucholinesterase drugs should be emph )yed prior to 
ophthalmic surgery only as a considered risk because of the 
possible occurrence of hyphema 
8 PHOSPHOLINE IODIDE (echothiophate iodide) should be 
used with great caution, if at all, where there iS a prior history of 
retinal detachment 
Adverse Reactions: 1 Although the relationship. if any. of retina! 
detachment to the administration of PHOSPHOLINE IODIDE 
has not been established. retinal detachment has been reportec 
in a few cases during the use of PHOSPHOLINE IODIDE in adult 
patients without a previous history of this disorder 
2 Stinging, burning, lacrimation. lid muscle twitching 
conjunctival and ciliary redness, browache, induced myopia wit! 
visual blurring may occur 
3 Activation of latent iritis or uveitis may occur 
4 Iris cysts may form. and if treatment iS C ontinued. may 
enlarge and obscure vision This occurrence is more frequent ıı 
children. The cysts usually shrink upon discontinuance ot the 
medication. reduction in strength of the drops or frequency o! 
instillation Rarely, they may rupture or break free into the 
aqueous Regular examinations are advisable when the drug iS 
being prescribed for the treatment of accommodative esotropia 
5 Prolonged use May Cause conjunctival thickening, ODSTrus 
tion of nasolacrimal canals 
6 Lens opacities occurring in patients under treatment lor 
glaucoma with PHOSPHOLINE IODIDE have been reportec 
and similar changes have been produced experimentally ir 
normal monkeys Routine examinations should accompany 
clinical use of the drug 
7 Paradoxical increase in intraocular pressure may tollow 
anticholinesterase instillation. This may be alleviated by prescrit 
ing a sympathomimetic mydriatic such as phenylephrine 
Overdosage: Antidotes are atropine. 2 mg parenterally 
PROTOPAM*" CHLORIDE (pralidoxime chloride). 25 mg per kg 
intravenously artificial respiration should be given if necessary 
How Supplied: Four potencies are available | 5 mg package 
for dispensing 0 03% solution 3.0 mg package for 0 06% 
solution. 6 25 mg package tor 0 125% solution. 12.5 mg 
package tor 0 25% solution Also contains potassium acetate 
(sodium hydroxide or acetic acid may have been incorporated t 
adjust pH during manufacturing). chorobutanol (chloral deriva 
tive). mannitol. boric acid and exsiccated sodium phosphate 


The Ophthalmos Division 
AYERST LABORATORIES 
New York. N.Y 10017 7742 
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Fellowships Available in Anterior 
Segment Surgery, Phaco-Emulsification, 
ICCE and ECCE Surgery, Intraocular Lens 

Implantation, Corneal and Glaucoma Surgery 


BEGINNING IN AUGUST 1980 
Under the Direction of: 


DONALD L. PRAEGER, M.D., FA.C.S. 
Professor of Clinical Ophthalmology 
The New York Medical College 


Westchester County Medical Center 
Valhalla, New York 
























Interested Parties Please Contact: 


Mrs. Terri Rose, R.N. 
Secretary to the Fellowship Committee 
c/o Donald L. Praeger, M.D., F.A.C.S. 
9 Fulton Avenue 
Poughkeepsie, New York 12603 


RE: Anterior Segment Surgical Fellowship 
(914) 454-2510 
Accepting Applicants For August 1980 







UVEITIS SYMPOSIUM 
NOVEMBER 29, 30, 1979 


sponsored by: 


DEPARTMENT OF 
OPHTHALMOLOGY 
UNIVERSITY OF SOUTH FLORIDA 
TAMPA, FLORIDA 33612 
ROBERT S. COLES, M.D. 

Lenox Hill Hospital, New York 


CONRAD L. GILES, M.D. 
Wayne State Univ., Detroit 


DAVID KNOX, M.D. 














BASIC COURSE AND WORKSHOP 
IN 







The Johns Hopkins Hospital, Baltimore CONTACT LENS FITTING 
HARRY KOLODNER, M.D. SEPTEMBER 28-29, 1979 
Univ. of South Florida, Tampa SPONSORED BY 





WILLIAM E. LAYDEN, M.D. 
Univ. of South Florida, Tampa 
ROBERT A. NOZIK, M.D. 
Univ. of California, San Francisco 
G. RICHARD O'CONNOR, M.D. 
Proctor Foundation, San Francisco 


L. DOUGLAS PERRY, M.D. 
Univ. of South Florida, Tampa 


THE POST GRADUATE INSTITUTE 
OF THE 


NEW YORK EYE AND EAR INFIRMARY 
“HOW TO FIT A PATIENT STEP BY STEP” 
Taking Measurement · Designing Lenses 
Ordering Lenses · Checking out the Lens 
Insertion and Removal « Evaluation of Problems 
Assessing the well-fitted Lens « Follow-up Care 




















LECTURERS 
THEODORE F. SCHLAEGEL, M.D. Jorge N. Buxton, M.D. Phyllis Lamonica 

Indiana Univ., Indianapolis ae oa. M.D. Solomon Liebowitz, M.D. 

. Peter Halberg, M.D. Fred Newman, M.D. 

— gear LA ud Frank B. Hoefle, M.D. Robert Preston, M.D. 
IV. OF southern California, Ronald Jacobs, M.D. Robert J. Riechers, M.D. 

Los Angeles Stephen E. Kelly, M.D. David Schafer, M.D. 

For Information: James J. Koverman Laurie Wasserberg 






Michael J. Yellen, O.D. 


This course is designed for ophthalmologists desiring to start a 
fitting program; and ophthalmic technicians sponsored by 
ophthalmologists. 


Registration fee: $150.00 Limited enrollment 
AMA-CME Credits, Category 1:8 
For registration, please write: 

Jane Stark, Registrar 

Post-Graduate Institute 

New York Eye and Ear Infirmary 

310 East Fourteenth Street 
New York, New York 10003 






L. Douglas Perry, M.D. 
Director of UVEITIS SYMPOSIUM 
USF Medical Center 
MDC Box 21 
Tampa, Florida 33612 
(813) 974-2030 


















Registration fee $225.00 
($75.00 Residents and Fellows) 
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INTRAOCULAR MICROSURGERY WORKSHOP 
October 5-6, 1979 
Emphasizing OCUTOME and FRAGMATOME Anterior Segment Techniques 
Sponsored by Saint John Hospital, Detroit, Michigan 


* 
4 PA f 
This two day Intraocular Microsurgery Workshop is QQ ms p gf 
designed for both anterior segment and vitreo-retinal QZ — i 
surgeons and will feature the use of the ultrasonic Frag- N — AN 


matome for lens removal, anterior segment surgery and i \ 
Pars Plana Vitrectomy by the Ocutome technique. il u 


The course will include didactic sessions, movies and N HI 
tapes, covering anatomy, pathology, preoperative eval- NN Yj 
uation, indications, surgical techniques, post-operative 
care and complications. There will be discussion groups 


with faculty members and practical surgical experience Course Fees: $375.00 Complete 


on animal eyes. Two Day Course with Lab Workshops 
$100.00, Two Day Lecture Sessions Only 
CHECKS PAYABLE TO: 

FACULTY: OCUTOME VITRECTOMY WORKSHOP 

Yale L. Eie eig: Eye & Ear po N.Y. LIMITED REGISTRATION 

Howard C. Joondeph, Grosse Pointe, Michigan 

James W. Klein, Grosse Pointe, Michigan 16 HOURS CATEGORY | CREDIT 

Ronald G. Michels, Johns Hopkins, Baltimore, MD INFORMATION: 

David H. Orth, Chicago and Harvey, Illinois Ms. Marion Lynch 

Lawrence J. Singerman, Cleveland, Ohio 70 Fordcroft 

George O. Waring, Emory University, Atlanta, GA Grosse Pointe, Mich. 48236 

Carole E. West, Grosse Pointe, Michigan Phone: 313-882-4002 











THE CORNEA SERVICE AT WILLS EYE HOSPITAL 
ANNOUNCES 
A COURSE ON 
CORNEAL DISEASES AND SURGERY 


NOVEMBER 30, and DECEMBER 1, 1979 
AT the "new" FAIRMONT HOTEL, PHILADELPHIA, PENNSYLVANIA 


GUEST SPEAKERS: CORNEA SERVICE WILLS EYE 
Dan Jones, M.D. Peter Laibson, M.D., Director 
Richard Keates, M.D. Juan Arentsen, M.D. 
George Waring, M.D. Dion Ehrlich, M.D. 

Michael Naidoff, M.D. 


Registration Fee: $175.00/includes luncheon and banquet. (Residents and Fellows $75.00) 
Checks should be made payable to Corneal Conference and mailed to Cornea Service, Wills 
Eye Hospital, 1601 Spring Garden Street, Philadelphia, Pa. 19130 


For registration and further information please contact: 


Nadine Alexandroff, Cornea Service 
Wills Eye Hospital (215) 972-6273 
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Now Coburn Can Give Everyone A Genuine Choyce. 


Coburn Professional Products now 
has inventory for immediate delivery 
of the Choyce Mark VIII intra- 
ocular lens. 

This is the genuine Choyce 
design by Dr. Peter Choyce. Produced 
by Rayner Intraocular Corporation, 
the first manufacturer of anterior 
chamber lenses with the longest 
proven record of excellence in the 
production of this type of lens. 

Like all Choyce lenses from 
Rayner, the production of the Mark 
VIII (from Perspex C.Q.) retains 
many painstaking hand processes. 

The perfect, delicately rounded 
edges are hand finished. The optics 
are lathe cut, and the entire lens 
is hand polished. 

The Choyce Mark VIII is available 
in sizes from 11.5 to 13.5 mm, in .5 
mm increments, in +17, +19 and 
+21 D powers. It is also available in 
| 1.0and 14.0 mm on special request. 

The Choyce Mark VIII is available 
for immediate delivery to registered 









investigators. To order, call Coburn 
Professional Products toll free at 
(800) 237-5906. (In Florida call 
collect (813) 443-2600. ) 





For emergency situations, the 
Coburn Choyce Mark VIII will be 
delivered within 24 hours. 

Prospective Investigators: Please 





write Coburn Professional Products. 
Regulatory Affairs Dept.. 1375 
South Fort Harrison, Clearwater, 
Florida 33516. 


Exclusive Distributors of | 
the Rayner Choyce Mark VIII 
Coburn Professional 
New address: 
1375 South Fort Harrison, 
Clearwater, FL 33510. 
Call toll free (800) 237-5900. 
In Florida call collect (813/443-2000 











Caution: Investigation Device Limited By Federal Law To Investigational Use | 
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RATES FOR AJO 
CLASSIFIED ADVERTISEMENTS 











INSTRUMENTS MEETINGS 
PEOPLE SERVICES 
PRACTICE SUPPLIES 
1x 3x or 

Rates more 
30 words or less $12.00 $10.00 
each additional word 1.00 85 






Count words, including abbreviations. Ini- 

tials and numbers count as one word. (Box 

000 AJO counts as three words) 

Display ads. Set within ruled border. One 
inch minimum $45.00 per inch. Forms close 
Ist month preceding month of issue. 


PAYMENT MUST ACCOMPANY INSERTION 
ORDER 


Classified Advertising 
American Journal of Ophthalmology 
Tribune Tower, Suite 1415 

435 North Michigan Avenue 

Chicago, Illinois 6061 1 











CLASSIFIED ADVERTISEMENTS 


OPHTHALMOLOGIST: Relocating, 35, board certified, 
wishes to purchase a practice. Prefer Colorado, East or 
West coasts, or sunbelt location. Box 202 AJO 


WANTED: Antique eye instruments; Diagnostic and surgical 
(ophthalmoscope, retinoscope, old surgical sets, antique 
glasses, tonometers, etc.). High prices paid. Box 203 AJO 


OPHTHALMOLOGIST: Excellent university residency, com- 
pleting Ae retinal/vitreous fellowship June 1979, 
Seeks any solo, partnership or group opportunity. Prefer 
2 Ae or N.E., but all areas will be considered. Box 


FOR SALE: Eastern Pennsylvania. Lucrative, established, 
suburban general ophthalmology practice. Large surgical 
volume. Short distance Baltimore, Philadelphia, Washing- 
ton. Excellent opportunity for recent graduate or estab- 
lished practitioner seeking relocation. Box 206 AJO 


VITREO-RETINAL SURGEON: Two year VR fellowship, three 
years academic and clinical experience, medical and surgi- 
cal retina, diabetes, ultrasound. Northeast, midwest 
Southeast. Box 208 AJO 


OPHTHALMOLOGIST: 35, board certified post fellowship 
academic experience in vitreo-retinal surgery, seeks op- 
portunities that include subspecialty. Box 209 AJO 


BELROSE REFRACTING EQUIPMENT COMPANY 
3911 W. North Avenue Chicago, Ill. 60647 
(312) 772-7500 


We Buy and Sell the Finest NEW and USED 
Refracting Equipment 
We will pay Top Dollar for your complete 
offices. 





FOR SALE: General ophthalmology. Solo practice. Beautiful 
coastal New England town near major city. Unopposed 
YN practice. All correspondence confidential. Box 


OPENING: In Central California for Board Certified or im- 
mediately eligible ophthalmologist to practice adult 
ophthalmology in eye group. Must have strong qualifica- 
tions in medical and surgical retina and Ocutome use. 
Send CV to Box 213 AJO 


FOR SALE: Established solo ophthalmology practice. San 
Francisco Bay Area. Retiring. Equipment available. Terms 
negotiable. Will introduce. Box 214 AJO 


OPHTHALMOLOGIST: 29, Board eligible, graduate of univer- 
3 ^T: di seeks solo or partnership opportunity. Box 


POSITION WANTED: Mature ophthalmologist desires medical 
ophthalmology position. Los Angeles or Orange County, 
California area desired. Box 216 AJO 


WANTED: Ophthalmologist with vitreo-retinal surgical expe- 
rience to join large midwestern private practice group with 
both general and subspecialist ophthalmologists. Most 
generous financial arrangements with academic opportuni- 
ie in one of America’s loveliest communities. Box 217 


WANTED: Log I! Clinitex Xenon Arc Photocoagulator for pur- 
chase. Box 218 AJO 


FOR SALE: Instruments—barely used H.S. Ophthalmome- 
ter, make offer. Wanted: Late model phaco-emulsification 
unit. Reply to Bob Fite, Dallas Eye Institute, 101 North 
Zang Blvd., Dallas, TX 75208. 


WANTED: Eye related antiques—instruments, spectacles, 
paper, memorabilia, etc. Please send description, sketch 
or photo and price. W. H. Marshall, M.D., 3601 S.W. 2nd 
Avenue, Gainesville, FL 32607. 


OPHTHALMOLOGIST: Board eligible/certified, to join Alas- 
ka's largest multi-specialty clinic. Main campus for Uni- 
versity of Alaska, with first year medical school program. 
Ample specialty coverage allows for time off to enjoy 
area's many cultural, recreational, and educational oppor- 
tunities. Generous guaranteed salary, benefits, and reloca- 
tion allowance. Partnership opportunity. Contact: Adminis- 
vanr Fairbanks Clinic, Box 1330, Fairbanks, Alaska 

9707. 


FOR SALE: Takata (Acuity Systems) laser interferometer. De- 
termine retinal-cortical function in presence of opacities. 
New laser, excellent condition, easily operated. $2,750.00 
Bob Fite, 101 N. Zang, Dallas, TX 75208 


VISUAL NEURO-SENSORY UNIT: Wills Eye Hospital, 
Philadelphia, Pennsylvania. Seeking an M.D. and/or Ph.D. 
to direct our Visual Neuro-Sensory Unit. This laboratory 
will perform all the afferent and efferent visual testing for a 
120 bed eye hospital which is a major tertiary ophthal- 
mologic referral center with an out-patient activity that 
exceeds 150,000 visits per year. Expertise in eye move- 
ment evaluation is essential. Such an individual should 
have proven teaching, basic and clinical research and ad- 
ministrative ability. This position carries an academic ap- 
pointment at the assistant/associate professor level with a 
full benefit program. Interested applicants should send 
their curriculum vitae to Thomas D. Duane, M.D., Ph.D., 
Wills Eye Hospital, 1601 Spring Garden Street, Philadel- 
phia, Pennsylvania 19130. Wills Eye Hospital complies 
with the provisions of the Civil Rights Act of 1964, and the 
Pennsylvania Human Relations Acts, and all requirements 
imposed pursuant thereto, to the end that no person shall 
on the grounds of race, color, national origin, or religious 
creed be excluded from participation in, be denied benefits 
of, or otherwise be subject to discrimination in the provi- 
sion of any care of service. The nondiscrimination policy of 
Wills Eye Hospital applies to all patients, physicians and 
employees. i 


OPHTHALMOLOGIST NEEDED: Augusta. Board eligible or 
certified. Join one Ophthalmologist in central Maine city 
with referral area of 75,000 186-bed, modern hospital with 
all specialties represented and excellent ancillary services, 
active medical staff and Family Practice Residency Pro- 
gram. Lovely surrounding area of lakes, mountains and 50 
minutes from the coast. Send C.V. to Henry J. Wheel- 
wright, M.D., Medical Director, Augusta General Hospital, 
6 East Chestnut Street, Augusta, ME, or call collect, area 
code 207-623-4711, ext. 285. 


FOR SALE: Da-Laur Ophthalmic exam table with side arm and 
pillow, black, $150; B & L Heat-treat lens hardening unit, 
$200; Standard drop ball test, $25; old B & L Ferrie Rand 
pow and A/Owottring troposcope and slides. David 

-n M.D., 412 Phoenix Street, South Haven, MI 
4 


OPHTHALMOLOGIST: To join active established medical and 
surgical practice in a young, multi-specialty clinic. Small 
college community in Appalachian Mountain foothills with 
outstanding family living. Attractive compensation ack- 
age and vos oe Contact: Richard A. Callis, 
Administrator, Morehead Clinic, 234-R Flemingsburg 
Road, Morehead, KY 40351 


FOR RENT: Deluxe Office Space. Professional Bldg. Excellent 
location for new or old practice. 950 sq. feet, 8825 W. 
95th St., Palos Hills. Call 599-0500 Dr. Garofalo. 


CLINICAL FELLOWS IN OPHTHALMOLOGY: The De- 
partment of Ophthalmology and the Jules Stein Eye 
institute, University of California, Los Angeles, in- 
vite applications from qualified candidates for 
one-year clinical fellowships in the following 
ophthalmology specialties: Corneal and External 
Ocular Diseases; Glaucoma; Neuro-ophthalmology; 
Ophthalmic Plastic Surgery; Pediatric Ophthalmol- 
ogy; and Retinal Surgery and Diseases. Applicants 
must have completed a residency in ophthalmol- 
ogy. Deadline for submitting applications is May 1 , 
1980, for fellowships starting July 1, 1981. Please 
request applications from Dr. Michael O. Hall, 
Jules Stein Eye Institute, UCLA School of Medi- 
cine, Los Angeles, CA 90024. The University of 
California is an equal opportunity/affirmative action 
employer. 





PRACTICE AVAILABLE: Immediate high income, full spec- 
trum of activity, dispensing. Fire-proof building, parking. 
Fully equipped hospitals, diverse population on Ohio 
River. Lester Stein, M.D. 226 N. 4th Street, Steubenville, 
OH 43952 or call (614) 282-7671. 


FOR SALE: Acuity Systems 6600 Auto-refractor includes 
high-speed printer, electric stand, service contract. Excess 
due to practice consolidation. Contact John ano 0.D., 
15601 Fischer, Cleveland, OH 44111 (216) 779-6240. 


OPHTHALMIC PHOTOGRAPHER: Extensive experience in 
fluorescein angiography desires position in Southeast or 
California, but will consider all opportunities. Box 219 AJO 


VITREO-RETINAL SURGEON: 31, excellent residency, retinal 
fellowship, experience with all aspects of medical and sur- 
gical retina and vitreous, seeks dynamic practice opportu- 
nity preferably with university affiliation. Box 220 AJO 


OPHTHALMOLOGIST WANTED: Charles Cole Memo- 
rial Hospital, a 182 bed rural health center located 
in north central Pennsylvania, is seeking a Board 
Certified/Eligible Ophthalmologist for its service 


area of 50,000 people. Modern space/equipment 
available. Excellent professional and personal op- 
portunity. Contact William J. Connors, Executive 
Director, Charles Cole Memorial Hospital, Route 6, 
Coudersport, PA 16915 
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sight-threatening. FML” (fluorometholone) 
helps prevent potential complications by 
reducing inflammation—promptly and 
effectively. A clinical study of almost 
400 surgical procedures showed that flu- 
orometholone significantly reduced the 
incidence of corneal graft rejection and 
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A. EDWARD MAUMENEE 


The Board of Directors of the Ophthalmic Publishing Company authorized the’ 
publication of this special supplement to honor their president and fellow director, A. 
Edward Maumenee, without his knowledge for fear that his modesty would veto any 
such publication. Dr. Maumenee became a Director of the Ophthalmic Publishing 
Company in 1968. He succeeded Algernon B. Reese as President in 1976. He has 
plaved a prominent role in the affairs of the Ophthalmic Publishing Company. He has 
looked particularly to the qualities of leadership required to direct the company and 
has been mainly responsible for the selection of each of the Directors named since 
1968. 

He has provided outstanding leadership to the Wilmer Institute of Johns Hopkins 
University. This leadership is evident not only in the unsurpassed number of 
academic ophthalmologists trained at Wilmer, but in the vigorous, competent, hard- 
working staff he has assembled in both clinical and research ophthalmology. The 
various other appreciations tell of his other contributions, but do not emphasize, we 
believe, the many groups who have depended upon his expertise: the United States 
Congress, the Alfred P. Sloan Foundation for Glaucoma and Allied Diseases, the 
Knights Templar, the Variety Club Blind Babies Foundation, Research to Prevent 
Blindness, Inc., the National Eye Institute, the National Institutes of Health, the 
medical staff of Johns Hopkins University, and numerous editorial boards. 

Despite these administrative commitments he is a superbly good clinical and 
research ophthalmologist with lasting contributions to corneal surgery, uveal inflam- 
mations, glaucoma and cataract surgery, and retinal disorders. 

It is a pleasure for the Directors of the Ophthalmic Publishing Company to pay 
tribute to an outstanding American ophthalmologist who has always contributed more 
than he has received. 

The Directors called upon one of Professor Maumenee’s most distinguished and 
prolific protegees to be editor of this special issue. Professor Morton F. Goldberg, 
chairman of the Department of Ophthalmology at the University of Illinois, has 
performed handsomely and the Directors are indebted to him for his great contribu- 
tion. 

THE OPHTHALMIC PUBLISHING 
COMPANY DIRECTORS 

FRANK W. NEWELL 

EDWARD W. D. NORTON 

DAVID SHOCH 

BRUCE E. SPIVEY 
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A. EDWARD MAUMENEE 
FESTSCHRIFT 


In evaluating the ophthalmic contribu- 
tions of A. Edward Maumenee, “the 
Prof” to many of us, one cannot fail to be 
impressed by his versatility and vitality. 
Virtually every aspect of our discipline 
continues to be enhanced by his deft 
touch and wise counsel. As a clinician, he 
has used his surgical skill in cases that 
might otherwise have been considered 
hopeless. As an investigator, he has pre- 
dicted those aspects of ocular disease that 
have been ripe for the application of 
modern research methods. As an astute 
administrator, he has been essential in the 
formation and function of indispensable 
national and international organizations, 
such as the National Eye Institute, the 
International Agency for the Prevention 
of Blindness, the Pan-American Associa- 
tion of Ophthalmology, the Association of 
University Professors of Ophthalmology, 
and many scientific and philanthropic 
societies. 

Most important, I believe, has been Dr. 
Maumenee's uncanny ability to identify 
and nurture gifted clinicians and investi- 
gators at early stages of their careers, long 
before even they understood their own 


potential. Thus, he has far exceeded the 
conventional didactic role of a teacher. In 
"The Education of Henry Adams," the 
statement is made that “A teacher affects 
eternity; he can never tell where his influ- 
ence stops. With respect to Dr. Mau- 
menee, the infinite nature of this ripple 
effect was stressed in the Citation by the 
University of Illinois, when it conferred 
an Honorary Degree of Doctor of Science 
upon him in 1974: “Dr. Maumenee is 
known as a teacher of teachers, and has 
trained more heads of Departments of 
Ophthalmology than any other individual 
in the history of American Ophthalmolo- 
gy. His devotion to his former students 
has no limits, and their affection and 
respect for him are known throughout the 
world." 

Accordingly, many distinguished col- 
leagues and students have joined the 
directors of the Ophthalmic Publish- 
ing Company in this Festschrift issue of 
THE AMERICAN JOURNAL OF OPHTHAL- 
MOLOGY to demonstrate their grati- 
tude and admiration for Dr. Maumenee. 


MORTON F. GOLDBERG 


A. EDWARD MAUMENEE—AN 
APPRECIATION 

We take great pride in saluting Ed 
Maumenee in this Festschrift issue of 
THE AMERICAN JOURNAL OF OPHTHAL- 
MOLOGY. As two members of his staff 
who span the years of his association with 
Wilmer, we wish to give our personal 
overview of him as the professor, the 
ophthalmologist, and the man. 

We have divided this into two sections: 
Background of the Professor, and Impres- 
sions of the Professor. 


BACKGROUND OF THE PROFESSOR 


The influence of his father, one-time 
professor of ophthalmology and otolaryn- 
gology at the University of Alabama Med- 
ical School, certainly had some effect on 
Ed Maumenee's decision to study medi- 
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cine. During his last year at the university 
(1933-1934) he was accepted at Cornell 
Medical School, from which he graduated 
well in the top quarter of his class in. 
1938. He decided to cast his lot with the 
Wilmer Institute (Fig. 1) and became one 
of the four new interns starting that fall. 
(The other three were Frank Constantine, 
Bill Hughes, and Al Nesbit.) A close 
friendship began almost immediately 
with the chief resident, John McLean. In 
1940, on a fellowship, Ed studied viral 
diseases of the eve. Additionally, he and 
his group did an extensive amount of 
work in an attempt to isolate the virus ol 
keratoconjunctivitis. They were the first 
to describe herpetic keratoconjunctivitis 
without corneal dendritic figures. They 
also pointed out that the herpes virus 
could produce superficial punctate kerati- 
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Fig. 1 (Mairmenee). The fledgling professor, 1938. First row: John McLean, Dr. Woods, Bob Hare. Second 
frtis Jefferson, Al Nesbit, Wickham Taylor. Third row. Bill Hughes, Jack Guyton, Ed Maumenee 
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tis similar to that seen in epidemic kerato- 
conjunctivitis. 

* Because World War II made it neces- 
sary to speed up the residency program, 
Ed Maumenee became the chief resident 
in his fourth year. During this year he 
began his work on chemical burns of the 
eye, which resulted in a long-standing 
friendship with Jonas Friedenwald. 

Ed was a member of the full-time staff 
of the Wilmer Institute until he joined 
the Navy in 1944. During his naval stint, 
he worked on problems relating to bacte- 
rial warfare and again, keratoconjunctivi- 
tis and the isolation of its virus. Upon his 
discharge in 1946 he rejoined the staff at 
the Wilmer Institute as associate profes- 
sor. Two years later, he was asked to be 
the professor and head of Ophthalmology 
at Stanford. Alan Woods was delighted 
and proud of this appointment, as Ed was 
the second of his men to become the 
professor and head of a department. (The 
first was John McLean.) 

Stanford had made a wise choice. One 
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of Ed's close friends and associates, Jerry 
Bettman, recalls: 


All the seeds of his future greatness were pre- 
sent at that time. The administration that he set 
up on entering was firm but kindly. . . . There 
was no problem of “town or gown” and he was 
widely accepted by all the practitioners, wheth- 
er or not they had any academic connection. He 
brought with him great advances in knowledge 
and techniques, but he readily admitted when 
he was 10096 wrong. 

The good he did in increasing the standard of 
practice in the entire Pacific Coast will last for 
generations. He liked his residents and they 
liked him. We, in the West, knew him when he 
was a young giant, wise, kindly, skillful and 
honest. 


In 1955 upon Alan Woods' retirement, 
Ed was offered the professorship of oph- 
thalmology and directorship of the 
Wilmer Institute. He was attracted by the 
opportunity of combining clinical re- 
search and working with Jonas Fried- 
enwald and Alan Woods. So, he accepted 
the invitation and returned to Baltimore 
in the fall of 1955 to become the third 
full-time professor (Fig. 2). 

He was soon greeted, however, with a 
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Fig. 2 (Maumenee). The first house staff, 1955. First row: Albert Strauss, Howard Stone, Jerry Knauer, 


A. E. Maumenee, Carteret Lawrence, Wolfgang Lieb (fellow), Walter Rados. Second row: Jack Cooper, 
Shepard Dunn, Celso Carvalho (fellow), Lawton Smith, Connie McCole, Tom Carey, Jack Hannon, Bob 
Welch, Jack Gans. 
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shattering blow—Jonas — Friedenwald, 
after a long, lingering illness, died at age 
58. 

When Ed Maumenee took over, his 
changes were gradual and few, but cer- 
tainly in the back of his mind was the 
extension of the Research Department 
and the modernization of the Wilmer In- 
stitute. Almost immediately, he started 
“The Monday Morning Conference, 
which had been such a great success at 
Stanford (Fig. 3). Ed Maumenee’s confer- 
ence starts promptly at 8 A.M. each Mon- 
day. Patients’ histories and pertinent ocu- 
lar findings are presented by a member of 
the house staff or the visiting staff. This 
usually takes about ten or 15 minutes, the 
summary of the patients’ findings being 
written on the board. The patients are 
then examined in the Dispensary by the 
conference group and at 9 A.M. the group 
reassembles in the conference room while 
the Professor takes over. He makes the 
hour a fascinating, exhaustive, delightful 
exposé of ophthalmologic learning. His 
wit, humor, and profound knowledge of 
all phases of ophthalmology are admired 
by all who attend the conferences. Never 
once has he been known to be impatient, 
sarcastic, or pedantic. On Thursday 
mornings he has the house staff rounds on 
the third floor, formerly known as "The 
Public Ward." Here, each patient is pre- 
sented by a member of the house staff, 
and again Ed leads the discussion and 
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Fig. 3 (Maumenee). Monday morning conference. 
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dictates a summarizing note on each pa- 
tient. 

During his career, Ed has written or has 
been the co-author of more than 150 pub- 
lications dealing with a variety of sub- 
jects: cataract, glaucoma, strabismus sur- 
gery, uveitis, corneal diseases, keratoplas- 
tv, pathology, and immunology; and he 
has even written a paper on refraction. In 
1959 he and Angus MacLean first de- 
scribed fluorescein angiography, a project 
Ed had been working on at Stanford. 

Ed has given many named lectures and 
been the recipient of numerous medals 
and awards. He has been awarded two 
honorary degrees, one from the Universi- 
tv of Illinois and the other from the Royal 
College of Surgeons in Edinburgh. 

Ed is a remarkably well-rounded man. 
In addition to being a superb clinician, 
surgeon (Fig. 4), and administrator, he is 
completely versed in each research proj- 
ect of the Wilmer Institute. When he 
accepted the professorship in 1955, it was 
his dream that he would administer the 
clinical, and Jonas Friedenwald the labo- 
ratory activities, of the Wilmer Institute. 
The latter's death in the same year tem- 
pered these activities. However, the im- 
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Fig. 4 (Maumenee). The Master at work. 
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petus was revived in the fall of 1959 
when Maurice Langham of London ac- 
cepted an associate professorship to di- 
rect the research activities in the fields of 
physiology and biochemistry. 

Stimulated by the new foundation, Re- 
search to Prevent Blindness, Inc., agreed 
to be responsible for the cost of the cam- 
paign to raise funds and offered a contin- 
gency grant of $150,000 if $350,000 could 
be raised. This campaign finally raised 
sufficient funds to erect the building, and 
it was an historic and happy banquet that 
marked the dedication of the Woods Re- 
search Building and the Friedenwald Li- 
brary in May 1964. 

Ophthalomology is certainly not Ed’s 
only forté. He is interested in a variety of 
sports: he used to play golf, but gave it 
up for tennis, which he plays excellently 
and joyously (Fig. 5). He fishes and even 
Hudson Bay with its black flies and mos- 





Fig. 5 (Maumenee). The king of the courts. 


AMERICAN JOURNAL OF OPHTHALMOLOGY 


SEPTEMBER, 1979 


quitoes is never too far for a two-week 
trip. Deer hunting on the Eastern Shore of 
Maryland and sleeping out in the woods 
are simply part of what he considers sport 
or fun. He is an avid Colt fan. 

M. ELLIOTT RANDOLPH 


IMPRESSIONS OF THE PROFESSOR 


Ed Maumenee came to the Wilmer In- 
stitute at the beginning of my second year 
of residency and I have known him as Dr. 
Maumenee, the Prof, Big Ed, and Ed; 
and worked with him for almost my entire 
career. His relationship to me has been 
the same from the beginning: always 
open, direct, and fair. That’s the way he is 
with everyone. 

In 1971 in the Wilmer Newsletter I 
stated: 


We at Wilmer receive many visiting guests 
throughout the year. Many of these guests at- 
tend our Monday Morning Conferences and 
range from residents to full professors from 
foreign lands. Whatever their status, Ed Mau- 
menee always makes them feel welcome, and 
without fanfare brings them into the discussion. 
It is gratifying to witness a Chief who can relate 
to ophthalmologists at all levels, hold his own 
with the best, shoot down the flamboyant gra- 
ciously, and sum up the situation succinctly 
and with a sense of humor. 


In the Newsletter of 1974 I wrote again 
about Ed Maumenee. Those remarks stil] 
seem pertinent. 


He knows ophthalmology from all its aspects 
and can assimilate the important facts from 
fields of endeavor far removed from his own 
special interests. For example, a 1961 reference 
on retinoschisis; references on retinoblastoma; 
references on the anatomy of the lid, etc. 

He is a superb leader and organizer. Running 
the Wilmer Institute is a prime example, but 
Head of the Medical Board and Search Com- 
mittee for heads of departments at the Johns 
Hopkins Medical School is ample testimony of 
his expertise. He can present in a few sentences 
the essence of the problem. He stimulates oth- 
ers to produce. He is an excellent teacher. His 
ideas are tomorrow’s accomplishments. He can 
talk on any subject with the same grasp of 
essentials that he applies to ophthalmology. He 
loves sports and is an avid tennis player. He 
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admires culinary art and will serve such exotic 
food as muskrat stew or wall-eyed pike. He may 
not always be right, but he is alwavs honest. 


Although his reign as Director of the 
Wilmer Institute is coming to a close, and 
when this article appears he will be busy 
with clinical work, Ed Maumenee can 
look back with pride at his accomplish- 
ments for he has been a brilliant professor. 
He has continued the tradition of the 
Wilmer Institute with rare finesse, and the 
mantle of Wilmer has fit him without 
alteration. He has been loyal to his resi- 
dents, strong in his commitment to re- 
search, and always the champion of the 
clinician. By his sheer enthusiasm, broad 
perspective, and good judgement he has 
kept the Wilmer Institute among those at 
the top. His residents have become chair- 
men of programs throughout the country 
because of the solid clinical background 
Ed has given them. Thus, he has fulfilled 
his commitment to ophthalmology. 

ROBERT B. WELCH 


A. EDWARD MAUMENEE AND PAN 
AMERICAN OPHTHALMOLOGY 
In the United States, as head of the 

Wilmer Institute, Dr. Maumenee has been 
the teacher who has trained more men to 
become professors and chairmen of De- 
partments of Ophthalmology at medical 
schools and teaching hospitals than any 
other institution has ever produced. 

He is one of the few surviving members 
who attended the first Pan American Con- 
gress in Cleveland in 1940, when the Pan 
American Association of Ophthalmology 
was founded. As Director of the Wilmer 
Institute he created special fellowships 
for Latin Americans to train in different 
specialties. He initiated the concept and 
was fundamental in establishing the Pan 
American Ophthalmological Foundation, 
which is the financial structure of the Pan 
American Association of Ophthalmology 
for its teaching programs. For years he 
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has signed the letter of appeal for finan- 
cial contributions to help the Association 


carry on its vast teaching programs. 


Thousands of ophthalmologists have re- 
sponded to his appeals with donations 
that make it possible for the Association 
to continue its teaching programs without 
depending on government support. 

When I was first elected as Executive 
Director of the Pan American Association 
of Ophthalmology, Dr. Maumenee and I 
conceived the Visiting Professors Pro- 
gram, which has become one of the most 
prestigious and effective teaching pro- 
grams in our history. 

Ás a member of the Council of the 
American Academy of Ophthalmology 
Dr. Maumenee was the person mainly 
responsible for having the Academy ac- 
cept advance reservations for their superb 
courses for Latin American members of 
the Pan American Association of Oph- 
thalmology, a teaching program which is 
of tremendous value to the increasing 
numbers of Latin Americans who attend 
the Academy meetings. 

As Executive Director and in the name 
of the Council of the Pan American 
Association of Ophthalmology, I am 
honored to be able to participate in this 
Festschrift for a great ophthalmologist, 
the Professor of Professors, and to thank 
him for his great contributions to teach- 
ing in ophthalmology throughout the 
Western Hemisphere. 

BENJAMIN F. BOYD 


LI 


CONTRIBUTIONS OF A. EDWARD 
MAUMENEE TO INTERNATIONAL 
OPHTHALMOLOGY AND THE 
PREVENTION OF BLINDNESS 

Professor Maumenee's contributions to 
American ophthalmology are already well 
known and further chronicled elsewhere 
in this issue. I will dwell instead on a 
little recognized but no less important 
aspect of his work: tireless efforts on 
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behalf .of international ophthalmology in 
general and the prevention of blindness 
in particular. Even while helping to ad- 
vance ophthalmic surgery to its special- 
ized, sophisticated level of today, Dr. 
Maumenee recognized this had little 
meaning for the developing world, where 
the backlog of untreated cataracts contin- 
ually grows larger and xerophthalmia, tra- 
choma, and onchocerciasis remain the 
major causes of blindness. 

Dr. Maumenee's involvement in inter- 
national ophthalmology properly began 
close to home, when he joined the fledg- 
ling Pan-American Association of Oph- 
thalmology, and helped establish its 
teaching arm, the Pan-American Founda- 
tion, for training postgraduate fellows in 
modern ophthalmic techniques. The 
highly successful Visiting Professor Pro- 
gram was an outgrowth of these activities, 
and Professor Maumenee eventually 
served as chairman of the Board of Direc- 
tors of the Foundation and president of 
the Association. 

Having established a well-earned repu- 
tation for decisive leadership and famili- 
arity with the problems of developing 
countries, at Sir Stewart Duke-Elder's 
urging he joined the International Agency 
for the Prevention of Blindness in 1966, 
as its first Vice President. Subsequent 
positions, as its Vice President and Acting 
President, initiated one of the most fruit- 
ful working relationships in the field of 
blindness prevention, his close and 
continuing collaboration with Sir John 
Wilson, President of Britain's Royal 
Commonwealth Society for the Blind. 
These two dynamic men composed the 
first resolution on blindness ever put be- 
fore the World Health Assembly, as well 
as the Resolution on Continuing Action 
adopted at the Jerusalem Seminar on the 
Prevention of Blindness in 1971, of 
which Dr. Maumenee was chairman. This 
was the largest international gathering on 
the prevention of blindness ever held, 
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and its resolution was significant in sever- 
al regards: it began the process of reinvig- 
orating the International Agency; estab- 
lished a series of satellite groups, such as 
the Xerophthalmia Club, to pursue eradi- 
cation of specific diseases; established the 
need for “more complete and accurate 
information on the prevalence of ocular 
pathology in order to establish appropri- 
ate priorities”; and advocated a new dis- 
cipline, public health ophthalmology, to 
plan and execute multidisciplinary at- 
tacks on preventable causes of blindness, 
especially in the developing world. In 
short, this remarkable document laid the 
foundations for both the burgeoning ac- 
tivities so obvious in this field today, and 
its direction, declaring future activities 
“should not be to discuss prevention in 
global, abstract terms but to seek to 
formulate. . . plans of action.” 

Dr. Maumenee returned from visits to 
India and Africa with renewed concern 
for the masses of patients with untreated 
cataracts and blinding onchocerciasis, 
prodding the scientists and clinicians on 
his staff to spend at least part of their time 
addressing these problems. It was only 
natural he would be asked, and would 
generously serve on the World Health 
Orgariization’s first Study Group on the 
Prevention of Blindness in 1972, and on 
the first Advisory Meeting of the newly 
established Special Program for the Pre- 
vention of Blindness in 1978, which, if 
not for prior commitments, he would 
have chaired. Other activities, including 
special consultancies to various WHO- 
programs; membership on the Advisory 
Committee on Prevention Activities of 
Helen Keller International, among other 
foundations; organization of symposia, 
such as “International Problems in Oph- 
thalmology" presented at the full meeting 
of the American Academy of Ophthalmol- 
ogy and Otolaryngology in 1974, are too 
lengthy to catalog in detail. 

Dr. Maumenee’s efforts in advancing 
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the technical competence of ophthalmol- 
ogists in developing countries and pro- 
moting an interchange of peoples and 
ideas between cultures and countries log- 
ically led to his membership on the Inter- 
national Council of Ophthalmology, of 
which he is now Vice President. 

Of less global but greater personal sig- 
nificance to me was his unfailing support 
of a (then) young epidemiologist eager to 
apply his past training and experience to 
problems in ophthalmology, particularly 
prevention of blindness in the developing 
world. 

Ed Maumenee's involvement continues 
unabated: at the first General Congress of 
the International Agency for the Preven- 
tion of Blindness, held in Oxford in 1978, 
where delegates from 50 countries con- 
verged to discuss strategies and actions to 
reduce the terrible burden of preventable 
blindness in the world today he gave one 
of the keynote addresses, immediately 
following Rt. Hon. Lord Home, Britain's 
former Prime Minister. His commitment 
and effectiveness undoubtedly spring 
from his breadth of interest and concern. 
As his good friend, Sir John Wilson has 
aptly described it, “so often his common 
sense and humanity have pierced through 
the abstractions of planning and priorities 
to see people behind the statistics." 

ALFRED SOMMER 


CONTRIBUTIONS OF A. EDWARD 
MAUMENEE IN THE FIELD OF 
RETINAL AND CHOROIDAL 
DISEASES 

The contributions of A. Edward Mau- 
menee in the field of retinal diseases 
cover a period of almost four decades. 
Indeed, his first two scientific papers 
were on retinal diseases. ? These two 
lucidly written articles shed some insight 
into his future contributions in the field 
of retinal diseases. The contributions 


— — — — — — ö— — — — — — — — 
mm — — it 


FESTSCHRIFT 


have had a major impact on the diagnosis 
and management of retinal disorders. 
Most noteworthy are his studies on macu: 
lar diseases and the introduction of fluo- 
rescein as a diagnostic tool. 

Dr. Maumenee’s attention to specific 
problems of the macula was first docu- 
mented in a paper, written jointly with 
the late Jonas S. Friedenwald.? His annu- 
al reviews of retinal diseases published in 
1951, 1952, and 1953 provided an author- 
itative commentary and comprehensive 
coverage of the progress made in the 
investigation of diseases of the retina.4~® 
Until the late 1950s, most ophthalmolo- 
gists described senile changes in the mac- 
ula as “macular edema with or without 
hemorrhages." Maumenee introduced a 
morphologic description of serous de- 
tachment and hemorrhagic disciform de- 
tachment.” Indeed, this provided the first 
description to cnable the differentiation 
of these macular disorders. In the Sympo- 
sium on Macular Diseases, held at the 
annual meeting of the American Academy 
of Ophthalmology and Otolaryngology in 
1964,8 Dr. Maumenee presented his clas- 
sic description of the “clinical manifesta- 
tions" and the “pathogenesis” of macular 
disorders. These observations were up- 
dated in 1967.9 

His classification, which he developed 
for macular diseases, was reported as an 
"anatomic classification of diseases of the 
macula."19 

After Professor Meyer-Schwickerath 
introduced the xenon arc photocoagula- 
tor, Dr. Maumenee was one of the early 
investigators to use this technique for 
selected macular and retinal diseases, 
particularly the active macular lesion in 
the presumed ocular histoplasmosis syn- 
drome. 

His pioneer and original studies in the 
use of fluorescein are especially note- 
worthy. While serving as chairman of the 
Department of Ophthalmology at Stan- 
ford, Dr. Maumenee became interested in 
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using intravenous fluorescein dye injec- 
tions as a diagnostic tool in the study of 
fundus pathology. In 1954 he injected the 
dye intravenously to document further a 
suspected choroidal hemangioma. These 
studies stimulated Milton Flocks and 
other members of his department to in- 
vestigate the retinal circulation time in 
cats by fluorescein cineangiography. 
Maumenee and MacLean?! published a 
study of a series of cases using fluores- 
cein angioscopy, a technique by which 
the emitted fluorescence from the fundus 
after intravenous injection is examined 
with the slit lamp and contact lens or the 
indirect ophthalmoscope. These papers 
were followed in 1961 by the classic 
report of Novotny and Alvis who record- 
ed on film with the fundus camera the 
fluorescein transit. Dr. Maumenee and 
members of the Wilmer staff continued to 
report in several publications on fluores- 
cein angiography, its role in fundus dis- 
eases, and in the study of the choriocapil- 
laris. In collaboration with the Wilmer 
staff, the use of fluorescein angiography 
in the identification of choroidal neo- 
vascularization was presented. 

Dr. Maumenee has delivered most of 
the important named honorary lectures in 
ophthalmology and the Doyne Memorial 
Lecture is one of the highlights of his 
lecture series topics. 

The 1968 Doyne lecture!? before the 
Ophthalmological Society of the United 
Kingdom was: “Fluorescein angiography. 
Diagnosis and treatment of lesions of the 
ocular fundus.” This lecture provided an 
important update on fluorescein angiog- 
raphy, which had become such an impor- 
tant tool in ophthalmology. 

Dr. Maumenee’s contributions have 
also spanned many other areas of retinal 
and choroidal pathology. For example, he 
took an early interest in the natural histo- 
ry of choroidal tumors, and his paper with 
Tamler was a classic on the natural histo- 
ry of choroidal nevi. With R. B. Welch 
and H. E. Wahlen, he participated in the 
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description of the ocular picture of “pars 
planitis.” "4 
Dr. Maumenee has proved to be a tow- 
ering figure in the field of retinal and 
choroidal diseases, having contributed to 
the description of many facets of fundus 
disorders. His introduction of fluorescein 
as a diagnostic tool and his classification 
and clarification of the pathogenesis and 
natural history of macular disorders rep- 
resent major milestones in the under- 
standing and management of these dis- 
eases. 
ARNALL PATZ 
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THE SURGERY OF A. EDWARD 
MAUMENEE 

Of the many leaders in ophthalmology 
whose names will still be familiar in the 
21st century, Maumenee, perhaps more 
than any of his eminent colleagues, is a 
complete academician. He has certain 
skills that cannot be fully taught. Among 
them is his rare surgical finesse. Only a 
few ophthalmologists have innate steadi- 
ness and deft manual ability. Most of us 
learn to adapt. Occasionally, however, 
one encounters a surgeon with a touch 
that cannot be learned by observation 
and practice alone. As such a surgeon, 
Maumenee has the fortune of talent, con- 
fidence, and a most agreeable nervous 
system that permits him to use his hands 
to best advantage. 

Keratoplasty—Maumenee’s publica- 
tions on keratoplasty currently span a 
31-year period, his first paper being pub- 
lished in 1948. As early as 1951! he pub- 
lished a report presenting experimental 
evidence in support of the theory that one 
cause of corneal graft failure is the sensi- 
tization of the recipient to the material 
from the donor and that this type of 
reaction is dependent on the biologic 
specificity of individuals of the same spe- 
cies. In the same paper he first suggested 
that cortisone therapy might be capable of 
preventing the allergic response that oc- 
curs from the transplantation of tissue 
from one individual to another. His fur- 
ther work, both in the laboratory and with 
clinical observation, led to much of our 
current knowledge of the corneal allograft 
reaction in the human host. His continu- 
ing interest in keratoplasty (similar to that 
with glaucoma and cataract surgery) pro- 
vides an excellent opportunity to observe 
his academic approach to innovation 
through the sequence of clinical impres- 
sions, theory of mechanisms, basic re- 
search, and clinical solutions.?~§ Just as 
his own work was primed and fortified by 
investigators such as Medawar, Billing- 
ham, and Kornblueth, so Maumenee’s has 
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led to distinguished research studies by 
clinicians and scientists such as Khoda- 
doust, Silverstein, and Polack. i 

Maumenee first used the operating mi- 
croscope for goniotomies in the 1950s 
while at Stanford, and his conversion to 
ophthalmic microsurgery was virtually 
complete by the early 1960s when operat- 
ing microscopes became available to oph- 
thalmology. He has been one of the early 
champions of the continuous 10-0 nylon 
suture for securing penetrating grafts, an 
ardent exponent of the Flieringa ring for 
scleral support in aphakic keratoplasty, 
and has devised numerous instruments 
for tying, grasping, and suturing—many 
of which bear his name. However, he has 
seldom published a report on an instru- 
ment of his own design. 

Vitreous surgery—-In 1957, Maumenee 
initiated present-day vitreous surgery. 
Surgeons had previously recognized that 
softening an eye before surgery by reduc- 
ing Huid vitreous (ocular massage, osmot- 
ic agents) was helpful in preventing loss 
of formed vitreous during cataract sur- 
gery. When the vitreous was extruded, 
however, the wound was closed as 
promptly as possible, because the larger 
the amount of vitreous loss, the more 
serious the postoperative complications. 
Maumenee was the first to use and advo- 
cate open-sky aspiration of fluid vitreous 
(through the pupil or the iridectomy) if 
there was impending vitreous loss at the 
time of the cataract surgery or if formed 
vitreous was actually extruded from the 
globe. He used a needle introduced into 
the vitreous cavity to aspirate the pocket 
of liquid vitreous invariably present in 
adults. The anterior chamber was then 
filled with air, and the formed vitreous 
was swept with a spatula from the lips of 
the wound. Later, Kasner advocated re- 
moving the formed vitreous by having it 
adhere to a cellulose sponge, followed by 
cutting with scissors until a major portion 
of the vitreous was removed and none 
remained in the anterior segment of the 
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eye. Kasner’s attack on formed vitreous 
was the next vital step toward vitrectomy 
‘procedures that have now revolutionized 
modern techniques of ophthalmic sur- 
gery. 

Glaucoma and  hypotony—Maume- 
nee's writings on the cause of congenital 
glaucoma date back to work he did for his 
American Ophthalmological Society the- 
sis, published in 1957,!? and which was 
refined in later years.!*1? Basically, Mau- 
menee rejected the assertions of Barkan 
and others that a mesothelial membrane 
covers the trabecular meshwork in con- 
genital glaucoma. His first histologic 
studies of 12 eyes with congenital glauco- 
ma showed results similar to those ob- 
served by Seefelder in 1906. Other au- 
thors had asserted that congenital glauco- 
ma results from iris adhesion causing 
blockage of the trabecular meshwork, ab- 
sence of Schlemm's canal, or abnormali- 
ties of the collector channels and deep 
scleral vascular plexus. Maumenee's 
histopathologic studies and clinical ob- 
servations led him to conclude that the 
defect in the chamber angle which causes 
congenital glaucoma in most patients is 
an abnormal insertion of the longitudinal 
muscle fibers of the ciliary body, with the 
effect of reducing aqueous outflow rather 
than increasing it when these fibers con- 
tract. This has relevance to surgery: Mau- 
menee has long asserted that goniotomy 
works not because it opens a membrane 
obscuring the trabecular meshwork, but 
because it severs ciliary muscle fibers 
extending anterior to the scleral spur, and 
by severing such fibers, trabecular func- 
tion improves and aqueous outflow can 
be normalized. 

Maumenee may have been the first to 
devise an instrument that maintained 
depth of the anterior chamber during 
glaucoma surgery: an air-injection knife- 
needle for goniotomy.!! This is one of the 
few instrument modifications he has re- 
ported. 
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As early as 1960, Maumenee clarified 
mechanisms of function and failure of 
external filtering operations for glau- 
coma.!#13 On the basis of a series of 
careful clinical observations, he argued 
that filtering blebs do not fail because of a 
proliferation of fibroblasts, but because 
subconjunctival tissue fails to absorb 
aqueous. He emphasized that it is not 
adherence between Tenon's fascia and 
sclera that prevents filtration in unsuc- 
cessful cases. Rather, compression or con- 
densation of collagen fibers in Tenon's 
fascia produces an aqueous-impermeable 
membrane beneath and separable from 
conjunctiva. Previous authors had made 
similar observations, but it was Mau- 
menee who marshalled the evidence from 
clinical and pathologic observations and 
correlated this with the recommended 
technique of bleb revision. 

In a long dissertation with numerous 
clinical observations, Chandler and Mau- 
menee™ extended the observations made 
by Fuchs in 1900 and Elschnig in 1932, 
giving persuasive evidence that the cause 
of postoperative hypotony in many eyes 
in which there is no external filtration is 
an inadvertent serous detachment of the 
ciliary body. They pointed out that the 
mechanism of cyclodialysis surgery is the 
creation of a ciliary body detachment, and 
they stressed that through some mecha- 
nism not yet clearly understood a thin 
layer of fluid in the suprachoroidal space 
between the sclera and ciliary body re- 
duces aqueous secretion. They were the 
first to point out that reduction in pres- 
sure following cyclodialysis is not 
caused, as had previously been postulat- 
ed, by an increase in aqueous outflow. 
They further proposed that undesirable 
cyclodialysis clefts could be walled off by 
applying penetrating diathermy to the 
sclera in the area surrounding the cleft. 
This, in conjunction with drainage of the 
suprachoroidal fluid, allows the ciliary 
body to return to its normal position and 
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to resume aqueous production. These ob- 
servations and further supporting evi- 
dence have been the subject of a more 
recent paper.!? 

Cataract surgery—Cataract extractions 
are the hallmark of the ophthalmologist. 
Maumenee learned intracapsular cataract 
surgery under the guidance of John 
McLean at the Wilmer Institute. By the 
mid-1960s he was using the microscope 
for all steps of the cataract operation, 
when most of his contemporaries still 
wore loupes. A published survey of 500 
cases of cataract extractions performed by 
Maumenee was derived from 500 ran- 
domly selected cases of 1,500 operations 
performed by Maumenee between 1956 
and 1971.16 In routine cases his incidence 
of vitreous loss was 196; in all 500 eyes 
the incidence was only 296. Inadvertent 
extracapsular cataract surgery occurred in 
696 and retinal detachment in 496 (mini- 
mum follow-up was 23 months). 

These impressive statistics clearly indi- 
cate why Maumenee has not been in the 
vanguard of technical changes for cata- 
ract extraction with the cryoprobe. For 
eight years I had attempted to convince 
hini that this was a technique well worth 
trying as an alternative to the use of the 
capsule forceps. Krwawicz, Sudarsky, 
Bellows, and later Kelman, became well 
known advocates of cryoextraction long 
before Maumenee elected that modality 
for intracapsular extraction. His explana- 
tion was simple: The early cryoextractors 
were bulky instruments with variable tip 
temperatures, and the complications of 
iris and corneal damage notably exceeded 
the risks of intracapsular extraction by his 
preferred technique of forceps extraction. 
His case data cited are good support for 
that assertion—even now no better data 
can be reported, although he does use the 
modern cryoprobes for extractions.!* 

In 1960, Scheie revised the technique 
of extracapsular cataract extraction for 
children. By 1965 Maumenee began pub- 
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lishing a series of papers!8~?4 on the man- 
agement of children's cataracts by the 
aspiration technique. Kelman introduced 
phacoemulsification in 1967, and it was 
not until 1974 that the Wilmer Institute 
had a phacoemulsifier. Clearly Kelman 
has made a major contribution to the 
technique of modern cataract surgery; 
Maumenee would not deny that today, 
but he has expressed concern over the 
number of severely damaged eyes that 
have resulted from this nation’s ophthal- 
mologists attempting a new and difficult 
surgical tehnique, pressured by laymen 
yearning for the magical cataract surgery 
so widely advertised by the press. 

Maumenee has been the biting con- 
science of ophthalmic surgeons in the 
period of testing new microsurgical meth- 
ods that require complex technology. As a 
fulltime panelist he has been an intellec- 
tual leader in the six Cataract Surgical 
Congresses; his comments are always ar- 
ticulate and pertinent.!3?-19:25-39 His rapid 
and incisive wit is a shield and a sword 
for the friendly verbal battles he enjoys 
and invariably wins. 

In 1975, ten years after intraocular lens- 
es were being used in the United States, 
Maumenee and several associates began a 
"conservative trial” of intraocular lens 
implants. This culminated in a report?! of 
100 cases over a two-year period, fol- 
lowed by another report?? indicating that 
endothelial cell loss with the use of four- 
loop Binkhorst lenses after intracapsular 
cataract extraction was not as severe as 
described in previous published reports. 
Nevertheless, Maumenee currently has a 
conservative attitude about intraocular 
lenses, particularly for individuals with a 
long life expectancy. 

As a cataract surgeon, Maumenee has 
been more the evaluator than the innova- 
tor, but characteristically he has added 
his own modifications to emerging tech- 
niques. An example is his report on focal 
cauterization of wound edges as a com- 
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bined filtering-and-extraction procedure 
for glaucoma and cataract.937?4 Many 
ophthalmologists use his eyelid speculum 
modification, iris hooks, needleholder, 
microforceps, and blunt short needles for 
liquid vitreous aspiration. 

Management of complications in cata- 
ract extraction—No complication of cata- 
ract surgery seems to escape Maumenee's 
notice. Management of unwanted blebs, 
flat chambers, hyphema, vitreous touch, 
expulsive hemorrhage, and choroidal de- 
tachments are representative examples. 
He published his first paper on epithelial 
invasion of the anterior chamber in 
195635. he described several surgical 
techniques for the management of epithe- 
lial downgrowth and wound fistula in 
196436. the crux of his views on man- 
agement of this entity were reported in 
1970.37 Previous authors had advocated 
techniques such as curettage of the pos- 
terior cornea and radiation therapy; Mau- 
menee's method was simple and remarka- 
bly successful. He noted that epithelium 
on the posterior surface of the cornea 
could be "killed" by transcorneal freez- 
ing combined with a wide corneal inci- 
sion so that affected iris could be excised 
and epithelial membrane could be wiped 
from.the surface of the vitreous. In 40 
histologically proven cases, good visual 
results were obtained in only slightly 
more than 25% of the cases, but the inci- 
dence of ocular salvage was high. Mau- 
menee was the first proponent of excision 
of fistulas (present in 5096 of cases with 
epithelial downgrowth) followed by a 
tight wound closure obtained by a hinged 
scleral flap. His experience has borne out 
the observation that affected vs unaffect- 
ed iris can be identified by preoperative 
photocoagulation. Maumenee has also 
cautioned that incomplete removal of 
intraocular cysts can result in conversion 
of the cyst to a progressing epithelial 
downgrowth.?8 

Miscellaneous surgical contributions— 
Maumenee has taught his residents tech- 
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niques of mucous membrane grafts, reti- 
nal surgery, orbital exploration, floor frac- 
ture repairs, and various eyelid proce- 
dures. He has advocated iridocyclectomy 
for benign tumors of the ciliary body3? 
and has taught the use of retrobulbar 
alcohol injection for sighted eyes that 
require prolonged pain relief.4%4! 

Many ophthalmic surgeons in training 
today are unaware of the once common 
use of thick conjunctival flaps for the 
temporary therapy of corneal uclers and 
perforations. Gundersen was the first to 
show that conjunctival flaps could be 
made to stay in place on the cornea if 
Tenon's fascia were dissected off and a 
keratectomy performed: the so-called thin 
flap. Maumenee then demonstrated that a 
keratectomy was not necessary to keep a 
thin flap in place if all of the corneal 
epithelium is removed.*2 Moreover, eyes 
treated in such a manner can have the thin 
flap removed months or years later with- 
out adverse effect, because the vascula- 
ture of the flap does not enter corneal 
stroma if Bowman's membrane is intact. 

Even strabismus surgery has been a 
fascination for Maumenee. With von 
Noorden he co-authored the classic “Atlas 
of Strabismus,” and he has always sur- 
prised his residents with his remarkable 
understanding of the surgical indications 
and techniques of squint surgery. 

Dr. Maumenee is a versatile surgeon 
who speaks, writes, and operates with 
authority and wisdom. Many of his con- 
tributions are recorded in an impressive 
ongoing bibliography. 

Maumenee has always been the cham- 
pion of the junior man; as such he is the 
antithesis of the traditional professor. He 
is the first to extol the abilities of his 
colleagues and trainees. Maumenee has 
made many contributions to ophthalmol- 
ogy, both medical and surgical. The 
greatest of these contributions are his 
integrity as an academician and the inspi- 
ration he engenders in those who have the 
privilege of working with him. Unlike 
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many professors, Maumenee has always 
been a hero on his home grounds where 
one’s mettle receives its severest tests. He 
is “the Prof" to a generation of ophthal- 
mologists. His esteem does not derive 
from the demands of rank or seniority but 
from admiration of his ability, which is 
inculcated by the example of a spirited 
completeness. Thanks, Ed. 

DAVID PATON 
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CONTRIBUTIONS OF A. EDWARD 
MAUMENEE TO OCULAR 
IMMUNOLOGY 

Jonas Friedenwald, who was responsi- 
ble for stimulating the scientific careers of 
so many other ophthalmologists, fostered 
A. Edward Maumenee’s long-standing in- 
terest in ocular immunology in general, 
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and the immunobiology of corneal trans- 
plantation in particular. In this instance, 
however, Friedenwald’s influence was 
curiously indirect. When Maumenee re- 
turned to the Wilmer Institute from his 
military service after World War II, he 
consulted Friedenwald about likely areas 
of ophthalmic research to which he might 
devote himself. Among Friedenwald’s 
recommendations was the suggestion that 
Maumenee attend a forthcoming meeting 
in New York devoted to retina research, in 
the hope that he might develop an interest 
in one of the areas to be discussed. Unfor- 
tunately for retina research, the meeting 
proved to be scientifically unexciting and 
indeed somewhat boring for Maumenee. 
In typical fashion, so as not to waste his 
time completely, Maumenee pulled from 
his briefcase an appreciable backlog of 
reprints culled from a variety of scientific 
fields, and went through them during the 
duller portions of the retina conference. 
Among these were several reports from 
obscure journals, by an even-more ob- 
scure British scientist named Peter Meda- 
war, describing his recent studies on the 
phenomenology of the rejection of skin 
grafts, 

No one could have predicted at that 
time in the middle 1940s that these arcane 
studies would not only establish the 
foundation for the basic and applied sci- 
ence of tissue and organ transplantation, 
but would also help start a scientific revo- 
lution in immunology and win for Meda- 
war the Nobel Prize in medicine. Mau- 
menee has recalled for me the sense of 
excitement that he felt upon reading these 
papers, now over 30 years ago, due in part 
to the immediate realization that here 
were observations of potentially great im- 
portance for the then long-established art 
of keratoplasty. At that time, of course, no 
one dreamed that the immunologic appa- 
ratus of the host might be an important 
factor in rejection of corneal homografts, 
and indeed it was to take many years and 
strenuous proselytizing to convince skep- 
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. tical clinicians that such was indeed the 
case. 

Maumenee returned from the retina 
meeting in New York with a commitment 
not to retina research but to keratoplasty 
research. Together with Walter Korn- 
blueth, who had come from Israel to 
study with Friedenwald but who had 
become infected by Maumenee's enthusi- 
asm, the first studies in corneal transplan- 
tation were undertaken. These were de- 
voted primarily to an analysis of the re- 
pair process following keratoplasty, and 
the survival of donor cellular elements 
within the grafted cornea. * These stud- 
ies, with an increasingly immunologic 
direction, were continued after Maumen- 
ee's move to Stanford Medical School. In 
1951, he published his first paper demon- 
strating in the rabbit that sensitization of 
the host to donor tissue might result in 
late clouding of the cornea.5 The impor- 
tance of host sensitization and of an im- 
munologic basis for corneal graft rejec- 
tion was further explored and confirmed 
in a series of investigations in collabora- 
tion with Horst Müller.9 5 At this time, 
Maumenee's was the only significant 
ophthalmic voice to be heard in the rapid- 
ly growing fields of tissue transplantation 
and transplant immunology, and his work 
stimulated an interest in the cornea by a 
number of basic scientists—most notably 
Medawar's colleague, Rupert Billingham? 
human interest which Billingham has 
told me he owes to Maumenee's work and 
retains to this day. 

By the early 1950s, Maumenee's work 
on corneal transplantation had spread 
beyond ophthalmic circles, and he was 
invited to participate in à number of 
meetings and symposia on tissue trans- 
plantation, where he did much to call 
the attention of the transplantation 
fraternity to the unique characteristics 
of the corneal graft as both a clinicallv 
successful procedure and a useful exper- 
imental model.931 Over the ensuing 
years, his updated bibliographic collec- 
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tions on corneal transplantation, pub- 
lished in the "Transplantation Bulletin," 
provided an important resource for both 
ophthalmic and nonophthalmic scien- 
tists.12-18 Over the next two decades, 
he continued to make important contribu- 
tions to both the basic science and the 
clinical practice of corneal transplanta- 
tion.20-26 

The early studies on experimental cor- 
neal transplantation had so interested 
Maumenee in basic immunology that he 
was especially receptive when Fred Ger- 
muth, a prominent Johns Hopkins im- 
munopathologist, suggested a collabora- 
tion on an interesting point of basic im- 
munology, which Germuth thought 
might be explored in terms of an ocular 
model. This joint venture led to a series of 
studies?7?8 on antigen-antibody interac- 
tions in the avascular cornea, which 
helped to clarify the immunopathology of 
immune complexes. The success of these 
studies stimulated Maumenee to further 
work in this area. In collaboration with 
Jim Parks and Howard Leibowitz, then 
medical students, a series of studies was 
published??7?? that not only contributed 
importantly to our understanding of the 
difference between immediate and de- 
layed hypersensitivity, but also called the 
attention of nonophthalmic immunolo- 
gists to the unique advantages of using 
the eye in studies of fundamental immu- 
nologic questions. 

One of the most significant of Mau- 
menee's contributions to the advance- 
ment of ocular immunology and immuno- 
pathology is somewhat more difficult to 
quantitate, but no less real. In 1957, 
Maumenee organized a series of work- 
shop-conferences that focused on both 
basic and applied problems in ocular 
immunology, within the context of dis- 
cussions on the pathogenesis of differ- 
ent forms of uveitis. He assembled at 
these meetings both ophthalmic scientists 
and some of the world’s leading basic 
immunologists, and encouraged a lively 
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interaction that has proved to be of lasting 
benefit to both groups. More than this, the 
published proceedings of these confer- 
ences9? 35 provided a benchmark and 
point of departure for a generation of 
ocular immunologists, and helped to at- 
tract a number of young investigators into 
this field. Maumenee’s encouragement of 
an interest in the basic science and clini- 
cal problems of ocular immunology, both 
within as well as outside the field,®* has 
continued to benefit this field in stimulat- 
ing good scientific research as well as in 
helping to foster a healthy flow of re- 
search funds. Finally, I would be remiss 
if I did not record my own great debt to 
A. Edward Maumenee, both for helping 
initially to stimulate my interest in the 
eye as well as for the continuing support 
and encouragement I have received dur- 
ing the past 20 years. 

ARTHUR M. SILVERSTEIN 
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A. EDWARD MAUMENEE 
ALL-AMERICAN 
OPHTHALMOLOGIST 


Returning home last November from 
the dedication of the new Lions-Saints 
Eye Center of Louisiana State University, 
my thoughts were occupied, of course, 
with the several ways in which I could 
have improved my presentation. But more 
so, I was thinking of the people who had 
participated. Many of the physicians are 
among my most durable acquaintances in 
ophthalmology. One of these is a tall, 
agile, bespectacled, sparkling eyed, in- 
tense, ardent, and cheerful man. Examin- 
ing him closely, one would not suspect 
that he was about to become an emeritus 
professor, for his step is bouncy and his 
voice strong. There is nothing about this 
man that suggests the accumulation of 
years except perhaps a bit of respectable 
thinning of his hair. He was full of praise 
for the accomplishments and future pros- 
pects of Dr. Kaufman and for the Center 
that he had conceived. 

This is the same man who could have 
told you that the New York Yankees once 
again were champions of the world; that 
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for the second straight year the Dodgers 
won the National League pennant and 
fell to the Yankees in a six-game series: 
and for the third year in a row, the Phil- 
lies and the Kansas City Royals won their 
divisional championship in the National 
League East and the American League 
West and were then beaten in the play- 
offs. He could have told you also that the 
Baltimore Orioles tied for second place 
last year with the Boston Red Sox. 

For many reasons, he reminds me of 
another enjoyable one-man show, namely 
Pete Rose’s midsummer assault on Joe 
DeMaggio’s famous hitting streak of 56 
consecutive games, which came in 1941, 
just about one year after I had first met Ed 
Maumenee. At that time, I decided to 
become an ophthalmologist, so during my 
internship at the Hospital of the Universi- 
ty of Pennsylvania, I traveled to Balti- 
more to inspect the Wilmer Institute. Dr. 
Alan Woods, the Director of the Institute, 
introduced me to two men who seemed 
much older than I. Both were residents 
who guided me around the institution 
and told me the concerns of being a 
Wilmer resident. Both of these residents 
stand out in my recollections. Both, later 
in life, became close friends. One was a 
tall, dusty blonde, and quiet fellow with 
obvious intellectual depth. The other was 
a tall brunette type of similar attitude 
and attractiveness. The first was John 
McLean, the other Ed Maumenee. Both 
were graduates of Cornell University 
School of Medicine, the school that also 
produced Gerry DeVoe. While in my oph- 
thalmological training at the Hospital of 
the University of Pennsylvania, our paths 
crossed frequently as participants at the 
East Coast Ophthalmological Research 
Club (Hopkins, Cornell, Columbia, 
Pennsylvania, Harvard), also as investiga- 
tors for the Committee of Medical Re- 
search of the Office of Scientific Research 
and Development, which was concerned 
with the management of chemical warfare 
and ocular casualties. Ed Maumenee did 
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not seem to be as active a participant in 
these investigations as Bill Hughes or 
‘Roy Scholz of Hopkins, but he was in- 
volved. Later, Ed Maumenee left Hop- 
kins to aid the Navy in biological warfare. 
At the end of the war, he came back to 
academic ophthalmology, first at Hop- 
kins, and then as Professor and Head of 
the Department of Ophthalmology at 
Stanford University. Research work of 
high caliber began to appear, as did 
bright, productive fellows. Ed’s talent to 
produce and make others aware of their 
own capabilities and potential, to recog- 
nize the power structure, and to motivate 
and to move people and places became 
evident. Visiting with Ed in San Francis- 
co at this time increased my knowledge of 
this exciting town because of his efferves- 
cent, tireless, warm, gracious, and charac- 
teristic Maumenee hospitality. 

Ed Maumenee has everything with 
which Americans identify: ability to work 
hard and sleep little; competence to per- 
form at every hour of night and day; 
indifference to his own personal needs; 
altruistic motivation; an ardent desire to 
emulate Fred Astaire on the dance floor, 
John Newcombe on the tennis court, and 
Jack Nicklaus on the golf course; and 
complete a New York Times crossword 
puzzle in record time. At least he provid- 
ed that image. 

Our years of association have made it 
plain that he is a completely dedicated 
man of steady principles. His manage- 
ment has been and is firm and timely, 
always showing a great interest in the 
welfare of his staff, especially to see that 
so many became professors and heads of 
departments of ophthalmology. He has 
fostered closer and more cordial relation- 
ships between ophthalmologists of varied 
interests and between ophthalmologists 
and individuals in professions other than 
ophthalmology, for example, senators, 
congressmen, social scientists, econo- 
mists, college presidents and with United 
States presidents. 
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Our relationship grew as we attended 
various meetings at scientific study sec- 
tions of the National Institutes of Health, 
scientific sessions of the American Medi- 
cal Association, the American Academy of 
Ophthalmology and Otolaryngology, As- 
sociation for Research in Vision and Oph- 
thalmology, and visits to each other’s 
homes. Ed started me on serious tennis 
playing at an Association of Research in 
Ophthalmology meeting in Miami in 
1960. He talked me into being a fourth 
with Mike Hogan and Lorenz Zimmer- 
man. I never knew if he really wanted me 
personally or just a warm body to fill this 
vacancy. It mattered little, because he 
always made one feel that no one else 
could do the job. Along the line, Ed 
Maumenee's ability to innovate, produce, 
demand accuracy, reproducibility, ad- 
vancement of ideas and personnel led 
him back to Hopkins to fill the director's 
post at Wilmer. His accomplishments 
since then are legend in science, educa- 
tion, publishing, high-level politics (both 
medical and governmental), and patient 
care. Under his leadership, the Wilmer 
Institute of Johns Hopkins University 
also has been among the leaders in ac- 
quiring financial support for buildings, 
faculty, and research during the last sev- 
eral decades under this man's leadership. 

Psychoanalysis has found that there are 
essentially two kinds of human memory, 
the short term and long term. Short-term 
memory is best characterized by myriads 
of facts encountered in every day life: 
telephone numbers, faces on a moving 
bus, or the prattle of street vendors hawk- 
ing their wares. Unless otherwise rein- 
forced, these facts or impressions are 
gone in moments. At times it can work 
against us. At other times a short memory 
serves as a positive function and, indeed, 
is important in filtering out the sensory 
clutter that comes our way, helping us to 
order our priorities, discount trivia, rec- 
ognize patterns, and focus our attention 
on what needs further deliberation. Valu- 
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able as a short-term memory may be, it is 
eclipsed by the vast and prodigious func- 
tion of the brain’s almost complete store- 
house, the long-term memory. Here, filed 
away in profusion, are the deposits of a 
lifetime’s experience. There is a feeling 
that Ed Maumenee can organize the ran- 
dom patterns of his life into meaningful 
and intelligent form, and thus is better 
able to remember places, people, events, 
facts, and performance. Ed Maumenee’s 
visual or pictorial memory appears to be 
matched by his verbal memory. His mind 
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always seems to impose order on the 
world around him, trying to make sense 
of what it perceives. Through this he has 
provided an environment for ophthalmol- 
ogy to grow and prosper. 

There are some people who might pre- 
fer to remember things the way they were. 
Perhaps Ed Maumenee should be consid- 
ered as he was in the 1940s, 50s, and 60s. 
However, I prefer to see him as he is, 
someone smart, tough, and classy for 
whom I have an unabashed fondness. 

IRVING H. LEOPOLD 
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mology, Chairman, 1965-1966; Trustee, 1965- 
1969 
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OCULAR MYASTHENIA GRAVIS MIMICKING 
PSEUDOINTERNUCLEAR OPHTHALMOPLEGIA 
AND VARIABLE ESOTROPIA 


THOMAS E. ACERS, M.D. 
Oklahoma City, Oklahoma 


Myasthenia gravis is a disease clinical- 
ly characterized by excessive fatigability 
of voluntary muscles, with remissions 
and exacerbations. It occurs in one of 
10,000 people in the United States, with 
no sexual predilection. 

I review herein the disease process of 
myasthenia gravis and describe two unu- 
sual cases of this neuromuscular disorder. 

There are three principal clinical types 
of the disease: (1) a progressive type often 
associated with thymus gland tumors; (2) 
a remitting type that may also be associat- 
ed with thymus tumors; and (3) the ocular 
type, occurring most often with blepha- 
roptosis and diplopia. The last type is the 
most common and may persist indefinite- 
ly. 

Ocular muscle involvement eventually 
occurs in over 9096 of myasthenics and 
accounts for the initial complaint in 75%. 
Approximately 80% of the patients with 
ocular onset will have involvement of 
other muscle groups, whereas approxi- 
mately 2096 of these patients remain in 
the ocular myasthenic group. 

Although blepharoptosis and paresis of 
upward eye movements are usually the 
earliest and most common ocular mani- 
festations, involvement of the extraocular 
muscles follows no definite rule or pat- 
tern and all or any of the extraocular 
muscles may be involved. The ocular 
motor defect may therefore closely mimic 
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a supranuclear gaze palsy, internuclear 
ophthalmoplegia, nuclear ophthalmople- 
gia, peripheral infranuclear ophthalmo- 
plegia, or isolated extraocular muscle in- 
volvements. Myasthenic nystagmus has 
also been reported. The pupil is almost 
always normally reactive. 

Fatigability of muscle response is com- 
monly reported by the patient and is 
usually demonstrated by repetitive eye 
and eyelid movements. Cogan’s twitch 
response is a diagnostic clue. When the 
patient’s eyes are directed downward and 
then moved to the primary position, the 
upper eyelid twitches upward, because of 
easy fatigability and rapid recoverability 
of the myasthenic levator muscle. 

Special diagnostic tests may be given. 
(1) An intramuscular injection of 1 to 
2 mg of neostigmine methylsulfate (Pro- 
stigmin) will give a positive response in 
15 to 30 minutes and will usually affect 
the levator muscles more than the rectus 
muscles. (2) An intravenous injection of 
10 mg of edrophonium chloride (Tensi- 
lon) gives a visible response in seconds 
and its effects persist only briefly. (3) Ed- 
rophonium chloride tonography test 
demonstrates an increase in intraocular 
pressure with edrophonium chloride giv- 
en intravenously. (4) Electromyography 
demonstrates decreasing muscle action 
potentials with repetitive stimulation. 
Combining this last procedure with an 
injection of edrophonium chloride may 
be helpful. 

Clinical descriptions of myasthenia 
gravis have been published for almost 
300 years.t In 1905, Buzzard? described 
five cases of myasthenia gravis with clini- 
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cal history and postmortem examination, 
and provided the first report of thymus 
tumor associated with the syndrome. 

In 1934, Walker? described the relief 
of the myasthenic state following an in- 
jection of physostigmine  salicylate, 
thus suggesting the role of acetylcholine 
in this disease. In 1935, Lindsley4 dem- 
onstrated a myasthenic response by 
using myographic and electromyographic 
studies. In 1961, Stauss and Seegal® 
demonstrated the presence of an immu- 
nofluorescent muscle-binding comple- 
ment-fixing serum globulin fraction in 
myasthenia gravis. 

Recent work by Drachman and associ- 
ates® strongly suggests that cross linking 
of the receptors by antibodies is the factor 
leading to the accelerated degradation 
rate of the acetylcholine receptors. 

Myasthenia gravis may well be an ex- 
pression of multiple factors, resulting in 
the breakdown of the neuromuscular im- 
pulse transmission, including (1) insufh- 
cient acetylcholine available at the end 
plates, (2) defective release of available 
acetylcholine, (3) defects in the muscle 
membrane, and (4) an autoimmune block 
of the receptors. 


CASE REPORTS 


Case 1—A 70-year-old man had an acute onset of 
vertical diplopia one month before examination. 
This could be relieved when he tilted his head back 
or closed one eye. At that time, he was seen by an 
ophthalmologist who detected a small right hyper- 
tropia and easily restored fusion with 2 diopters of 
base down prism on the right. Results of a glucose 
tolerance test were within normal limits. The patient 
had suffered a myocardial infarction in 1968 and 
was receiving a maintenance dose of 5 mg of warfar- 
in sodium (Coumadin) daily. In November 1976, he 
had a segmental resection of the colon for carcino- 
ma. 

Three days before this examination the patient 
noted the onset of horizontal diplopia, which was 
quite variable and intermittent but which he could 
not definitely relate to time of day, activity, or 
fatigue. 

On examination his visual acuity was 6/6 (20/20) 
in each eye for distance and near. He had a variable 
exotropia in all fields of gaze. There was weakness of 
adduction in each eye and nystagmus of the abduct- 
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ing eye. The convergence response to near was 
weak. There was no asymmetry of the eyelid fissures 
and the pupils were normally reactive. Rapid eyelid 
closure and opening resulted in fatigability of the 
levator and orbicularis muscles bilaterally. His blood 
pressure was 160/90 mm Hg. An edrophonium chlo- 
ride test was dramatically positive with immediate 
restoration of full extraocular muscle function. 

The patient was given 15 mg of neostigmine 
methylsulfate three times daily and has remained 
asymptomatic during the past six months. 

Case 2—A l-year-old girl was seen in October 
1970 with an alternating and apparently comitant 
esotropia measuring approximately 60 prism diop- 
ters. The infant had a small hyperopic refractive 
error. The eyes were otherwise normal, and the baby 
was in good health. 

At 18 months of age she had a marked weakness of 
abduction of the right eye and a noncomitant strabis- 
mus measuring 60 prism diopters to the right with a 
small but variable deviation in primary position and 
to the left. 

At 30 months of age, she had an alternating, 
somewhat variable but comitant esotropia of ap- 
proximately 45 prism diopters. At 36 months of age 
she had a noncomitant esotropia of 40 prism diop- 
ters to the left with marked weakness of abduction 
of the left eye. Six months later she returned with a 
comitant ‘alternating esotropia of 50 prism diopters 
in all fields of gaze. 

She had strabismus surgery consisting of bimedial 
recessions of 4 mm and a right lateral rectus resec- 
tion of 7 mm. Postoperatively she was orthophoric, 
but within three months she had a consecutive and 
variable exophoria-exotropia measuring up to 35 
prism diopters in all fields of gaze. Six months after 
the first surgical procedure she had an advancement 
of the left medial rectus and a recession of the left 
lateral rectus and was orthophoric postoperatively. 

In March 1976, 5!/ years after her initial 
examination and two years after her last strabismus 
surgery, she had a blepharoptosis of the left upper 
eyelid, was unable to elevate or abduct the left eye, 
and also had a left glossopharyngeal palsy, all occur- 
ring after an upper respiratory tract infection. An 
edrophonium chloride test produced immediate 
recovery of her ocular motor function as well as her 
glossopharyngeal paresis. She has been given 7.5 mg 
of a neostigmine methylsulfate three times daily and 
has remained asymptomatic. 


DISCUSSION 


Glaser" described three cases simulat- 
ing internuclear ophthalmoplegia with a 
final diagnosis of myasthenia gravis. 
These patients also had blepharoptosis, 
and one of the three had bilateral internu- 
clear ophthalmoplegia. 

Walsh and Hoyt? recorded a case of 
myasthenia with hyperthyroidism in 
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which a bilateral anterior internuclear 
ophthalmoplegia responded to neostig- 
mine. Blepharoptosis was not present in 
this case. 

Our Case 1 had a clinical picture of 
bilateral internuclear ophthalmoplegia 
without blepharoptosis and a history of 
vascular disease. Presumably, the patient 
had medial longitudinal fasciculus ische- 
mia. An edrophonium chloride test was 
dramatically positive. 

Ischemia of the medial longitudinal 
fasciculus is most often unilateral, result- 
ing in an internuclear ophthalmoplegia 
and manifesting as quasi-gaze palsy to 
the opposite side. Bilateral internuclear 
ophthalmoplegia is more suggestive of a 
demyelinizing process. The history of 
vascular disease in this patient in the 
ischemic age group was a misleading fac- 
tor. 

Over a six-year period, Case 2 demon- 
strated a periodic and variable comitant 
and then noncomitant strabismus syn- 
drome with alternating weakness of ab- 
duction. When apparently stable the pa- 
tient had strabismus surgery for her 
estropia with good surgical results, but 
then developed a consecutive exotropia 
that required a second surgical procedure. 
She then remained stable for approxi- 
mately two years until the onset of acute 
left partial third nerve palsy, left sixth 
nerve palsy, and left ninth nerve palsy. A 
positive edrophonium chloride test deter- 
mined the diagnosis of myasthenia gravis. 

Possibly the patient developed myas- 
thenia gravis at 6 years of age, unrelated 
to the preceding variable esotropia with 
an alternating pseudoparesis of abduc- 
tion. 

Other conditions which may clinically 
mimic myasthenia gravis include amyo- 
trophic sclerosis, postdiphtheritic paraly- 
sis, epidemic encephalitis, progressive 
ocular myopathy, thyroid disease, and 
carcinomatosis. 
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Drug-implicated myasthenic syn- 
dromes include colistin, curare-like drugs, 
phenothiazines, phenytoin (Dilantin), ne- 
omycin, streptomycin, trimethadione, tet- 
racyclines, polymyxin B, and some of the 
newer ganglionic-blocking agents. 

An erroneous diagnosis of myasthenia 
gravis has been made from evidence of a 
false-positive chemical diagnostic test in 
instances of brainstem tumors, dissemi- 
nated sclerosis, and congenital blepha- 
roptosis. 


SUMMARY 


A 70-year-old man with known vascular 
disease, who had bilateral internuclear 
ophthalmoplegia, and an 18-month-old 
girl with a long-term variable esotropia 
culminating in a postinfectious oculo- 
pharyngeal neuropathy both responded 
with a positive edrophonium chloride 
(Tensilon) test, strongly suggesting the 
diagnosis of myasthenia gravis. Both sub- 
sequently received maintenance doses of 
neostigmine methylsulfate (Prostigmin). 
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OCULAR TOXOPLASMOSIS IN WALLABIES (MACROPUS RUFOGRISEUS) 


NORMAN ASHTON, F.R.S. 
London, England 


Several young wallabies in Whipsnade 
Park of the London Zoo were recently 
found to be partially or totally blind. 
Cataracts were seen in some cases and not 
in others: in a survey of 273 postmortem 
cases between 1969 and 1977, 14 animals 
(5%) showed ocular lesions including 
lens opacities (personal communication 
from Mr. D. G. Ashton, 1978). The patho- 
logic problem was referred tome. Of neces- 
sity the supply of material was sporadic 
and it was not possible to organize a sci- 
entifically planned investigation. We ex- 
amined 21 animals: in 11 the eyes were 
examined histologically and of these the 
brains were also available for section in 
four and the sera for testing in three; in 
ten animals only sera were received. 

Histologic examination showed bilater- 
al or unilateral cataract in five animals 
(Nos. 5, 6, 9, 10, and 11): eight animals 
(Nos. 1, 2, 4, 5, 6, 8, 10, and 11) with or 
without cataracts, showed various de- 
grees of keratitis, uveitis, choroidoretini- 
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tis or endophthalmitis. In the first case 
examined (No. 1) a solitary typical Toxo- 
plasma cyst was found in the inner layers 
of the retina. Thereafter they were found 
in the retina and brain of a second animal 
(No. 6) and in the brain of one other 
animal (No. 8) (Tables 1 and 2). 

Following is a description of results in 
a typical case (No. 6). 


RESULTS 


Left eye—On macroscopic examina- 
tion, the opened globe showed a nuclear 
cataract, retina in situ, and a clear vitre- 
ous. On microscopic examination, at the 
level of section the cornea and corneo- 
scleral limbus showed no abnormality. 
The anterior uvea was diffusely infiltrat- 
ed with chronic inflammatory cells, espe- 
cially plasma cells, whereas the choroid 
showed only a light and focal infiltration 
(Fig. 1). The lens showed extensive nu- 
clear and cortical cataractous changes 
(Fig. 2) On one side, the equatorial bow 
of epithelial cells was intact, whereas on 
the opposite side there was vacuolation 
with cellular destruction. Drusen-like 
bodies were occasionally seen anteriorly 
beneath the capsule indenting the epithe- 
lium (Fig. 3). Aggregations of inflam- 
matory and pigment-containing macro- 


TABLE 1 
POSITIVE CASES WITH HISTOLOGY* 


Case No. Eyes Lens Brain Serum 
1 R.E.: positive N.A.D. N/E N/E 
6 Both eyes: positive; endophthalmitis Cataract Positive N/E 
8 Both eyes: negative; choroidoretinitis N.A.D. Positive N/E 
]1 Both eyes: negative; L.E.: choroidoretinitis L.E.: cataract N.A.D. Positive 
1/512 


*N.A.D. indicates nothing abnormal detected; N/E, not examined. 
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TABLE 2 
NEGATIVE CASES WITH HISTOLOGY* 




















Case No. Eyes Lens Brain Serum 
2 L.E.: anterior uveitis; R.E.: N.A.D. N.A.D. N/E N/E 
3 R.E.: N.A.D. N.A.D. N/E N/E 
1 Both eyes: keratitis; anterior uveitis N.A.D. N/E N/E 
5 Both eyes: keratitis; uveitis; retinal necrosis Cataract N/E N/E 
T L.E.: conjunctivitis; R.E.: N.A.D. N.A.D. N.A.D. N/E 
9 R.E.: persistent hyperplastic vitreous; L.E.: N.A.D. R.E.: cataract N.A.D Negative 
10 R.E.: keratitis Cataract N/E N/E 








*N.A.D. indicates nothing abnormal detected; N/E, not examined. 


phages were scattered throughout the 
vitreous near the surface of the retina 
and ciliary body. The inner retina also 
showed mild focal inflammatory infiltra- 
tion and a typical isolated Toxoplasma 
cyst without a surrounding inflammatory 
reaction was seen in the inner retina at 





one point (Figs. 4 and 5). There was no 
evidence of the type of focal choroido- 
retinitis usually found in toxoplasmosis 
and no exudative inflammatory reaction, 
but there were large and small areas of 
degeneration of the outer retina. Thes 
varied in degree, being most extreme 


Fig. 1 (Ashton). Iris showing diffuse infiltration with chronic inflammatory cells, especially plasma cells 
(hematoxylin and eosin, x450). 
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Fig. 2 (Ashton). Section of lens showing extensive 
nuclear and cortical cataractous changes with arti- 
factual splitting (hematoxylin and eosin, x26). 


where the inner nuclear layer was di- 
rectly apposed to the pigment epithelium 
(Fig. 6). 

Right eye—On macroscopic examina- 
tion, the nucleus of the cataractous lens 
became extruded during dissection and 
was separately sectioned. The retina was 
in situ. 

Microscopically the histologic appear- 
ances were essentially similar to those of 
the other eye; the inflammatory infiltra- 
tion in the vitreous was, however, more 
severe and free forms of Toxoplasma 
could be identified. The cataract was even 
more advanced and partially calcified. 

The brain showed a meningeal and 
focal chronic inflammatory infiltration of 
lymphocytes and plasma cells, scattered 
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Fig. 4 (Ashton). Scattered inflammatory cells are 
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seen in the inner retina and adjacent vitreous. There 


is some proliferation of the pigment epithelium. 
Only a mild inflammatory infiltration is present in 
the choroid (hematoxylin and eosin, x 180). 
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Fig. 3 (Ashton). A drusen-like body is seen be- 
neath the anterior capsule indenting the epithelium 
(hematoxylin and eosin, x 450). 


areas of calcification, and several large 
Toxoplasma cysts which were strikingly 
devoid of any adjacent inflammatory reac- 
tion (Fig. 7). 

On electron microscopy the lens 
showed the usual granular and globular 
ultrastructure of a cataractous lens. The 
drusen consisted of granular cellular de- 
bris. No Toxoplasma or other organisms 
were found within the lens or the lens 
epithelium. 

Semi-thin sections of the brain were 





Fig. 5 (Ashton). A typical isolated Toxoplasma 
cyst is seen in the inner retina, without any sur- 
rounding inflammatory reaction (hematoxylin and 
eosin, X 1,800). 
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Fig. 6 (Ashton). Retina showing some inflamma- 
tory cells in the inner layer and focal degeneration of 
the outer retina with loss of the visual cells. The 
choroid shows only a slight inflammatory reaction 
(hematoxylin and eosin, x280). 


stained with toluidine blue. Areas con- 
taining a cyst were selected for electron 
microscopy. 

Ultrathin sections showed typical Toxo- 
plasma cysts containing many protozoa 
(bradyzoites) cut at various angles. High- 
er powers showed the characteristic inter- 
nal structure of this group of organisms 
including the conoid ring with its 22 
marginal microtubules originating. The 
center of the conoid shows the openings 
of the rhoptries (toxonemes), which ex- 
tend as club-shaped saccules into the 
cytoplasm where micronemes, vacuoles 
and lipid globules could be discerned 
(Figs. 8-12).!? 

On immunofluorescence (direct test 
using standard technique and specific an- 
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Fig. 7 (Ashton). A large Toxoplasma cyst is seen in 
a section of the brain. Note the absence of an 
inflammatory reaction (toluidine blue, x450). 
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tiserum to Toxoplasma RH strain), brain 
cysts gave a moderately bright positive 
reaction. 

With immunoperoxidase (using anti- 
toxoplasma serum raised in rabbit; 
peroxidase labelled antirabbit globulin 
raised in pig; stained with diamino benzi- 
dene tetrahydrochloride), brain cysts gave 
a diffuse and granular positive staining 
(Fig. 13). Unfortunately no serum was 
obtained from this animal, but in the 13 
animals in which Toxoplasma dye tests 
were carried out the following results 
were obtained: 

Two negative (one eye normal, one 
with unilateral persistent hyperplast- 
ic vitreous); 

Eight positive 1/16 (none with ocu- 
lar lesions); 

One positive 1/64,000 (clinically 
normal); 

One positive 1/32,000 (paraplegia, 
killed, no findings); 

One positive 1/512 (unilateral cata- 
ract, old choroidoretinitis). 


DISCUSSION 


In the differential diagnosis of Toxo- 
plasma other members of the Sarcocys- 
tidae family must be considered; they are 
Besnoitia and Sarcocystis, which have a 
similar life cycle, structure, ahd ultra- 
structure. Both Sarcocystis and Besnoitia 
have much larger cysts than Toxoplasma, 
and whereas Toxoplasma has a predilec- 
tion for the brain and retina, Sarcocystis 
affects skeletal and cardiac muscle and 
has not been reported in the brain. Bes- 
noitia invades connective tissue especial- 
ly in the skin, although ocular lesions 
have been produced experimentally in 
hamsters, even with parasitic invasion of 
the lens.? Protozoa of the genus Eimeria, 
belonging to the same subclass Coccidia- 
sina as Toxoplasma, also have a similar 
structure and life cycle but are primar- 
ily parasites of intestinal epithelium 


(Table 3). 
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Fig. 8 (Ashton). Ultrathin section of Toxoplasma cyst of brain containing many protozoa cut at various 
angles (electron micrograph, 3,900). 
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Fig. 9 (Ashton). Higher power view of Figure 8 shows internal structure of organisms and thick cyst 
capsule (electron micrograph, 9,900). 





328 AMERICAN JOURNAL OF OPHTHALMOLOGY SEPTEMBER, 1979 





Fig. 10 (Ashton). Higher power view of a single organism showing the internal structure as indicated in 
the diagram in Figure 11 (electron micrograph, x3,900). 
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Fig. 11 (Ashton). Diagram of Figure 10. 
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Fig. 12 (Ashton). Higher power view of Toxoplasma. The conoid ring (C), the openings of the rhoptries 
(R), and the origins of the marginal microtubules (M) are seen transversely in organism A and longitudinally 
in organism B (electron micrograph, 80,000). 
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Fig. 13 (Ashton). Toxoplasma brain cyst labelled 
by the immunoperoxidase method. There is both a 
diffuse and granular positive staining (x500). 


The distribution and morphologic fea- 
tures of the parasites found in the wallaby 
are therefore those of Toxoplasma, con- 
firmed by the immunologic reactions of 
the cysts. This is the first report of toxo- 
plasmosis in the wallaby eye, although 
there have been reports of this disease in 
two wallabies,4 and in a kangaroo,’ but 
not including the eye or brain. 

The features of the animal eves in the 
present study are interesting in that they 
showed advanced cataracts with an in- 
flammatory reaction, mild in degree and 
largely confined to the anterior uvea, 
inner retina, and adjacent vitreous; Toxo- 


TABLE 3 
CLASSIFICATION 


Class: SPOROZOASIDA 
Sub-Class: COCCIDIASINA 


Family: EIMERIIDAE; Genus: Eimeria (intestine) 
Family: SARCOCYSTIDAE 
Subfamily: TOXOPLASMATINAE 
Genus: Toxoplasma (brain, retina) 
Subfamily: BESNOITIINAE 
Genus: Besnoitia (skin) 
Subfamily: SARCOCYSTINAE 
Genus: Sarcocystis (muscle) 
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plasma cysts confined to the inner retina 
and without inflammatory reaction; focal 
degeneration of the outer retina; and ab- 
sence of choroidoretinitis. As in the 
human eye, parasites are usually found 
only in the retina and invading the vitre- 
ous, presumably because of protection 
from immune mechanisms by the retinal 
blood barriers. Uveitis in toxoplasmosis is 
regarded as a secondary hypersensitivity 
reaction, and in the case described here it 
is most likely that the cataracts also were 
secondary to the intense iridocyclitis. 
One other animal, however, with unilat- 
eral cataract and positive serology 
showed no choroidoretinitis (No. 11), but 
this may have been a coincidental cataract 
unrelated to toxoplasmosis. There are, 
however, published reports of lens opaci- 
ties in toxoplasmosis with no evidence of 
old or recent intraocular inflammation. 
There seems to be no correlation between 
cataractogenesis and the severity of 
choroidoretinitis or between the inci- 
dence of ocular lesions and serum anti- 
body levels. 

Although cataracts are commonly ob- 
served in toxoplasmosis as secondary to 
uveitis or retinitis, and they have been 
described in congenital toxoplasmo- 
sis,7-® the lens is usually undamaged.? In 
a review of 78 cases of toxoplasmosis 
examined pathologically only six were 
described as having cataract.5 The possi- 
bility that the cataracts might be the result 
of direct parasitic invasion of the lens, as 
claimed by Ourth!? in human cataracts 
and denied by Davies, Fleck, and Rahi," 
received no support in the histologic and 
ultrastructural examination of the cata- 
racts in the present animal series, al- 
though evidence for such invasion was 
carefully sought. 

The possible role of biochemical influ- 
ences has also to be considered. For in- 
stance, erythrocytes of kangaroos are de- 
ficient in the activity of galactokinase 
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and additionally in some species in that 
of galactose-1-phosphate uridyl transfer- 
ase.!? 'This was later shown by the same 
authors to be true of other marsupials 
including wallabies.!? Since these in- 
vestigators found cataract only in pouch- 
young animals reared on cow's milk 
they considered that the resulting galac- 
tosemia was responsible for the cataracts. 
This would not, however, explain why the 
cataracts in the present series were asso- 
ciated with intraocular inflammation, but 
it remains an important consideration in 
future research. 

Another potential pathogenesis to be 
considered is that the cataracts might be 
caused by a toxin produced by Toxoplas- 
mda. Giroud and Martinet!^ inoculated 
pregnant rats with Toxoplasma and pro- 
duced cataracts in some embryos. Be- 
cause no parasites could be found within 
the brains of these embryos it was con- 
cluded they were not infected and that the 
cataracts were caused by the action of 
toxins of Toxoplasma. In experiments on 
rabbit eyes Hogan and Moschini!? pro- 
vided evidence that such a toxin may 
exist, but this question is still highly 
controversial and the exact etiology of the 
cataracts in toxoplasmosis remains uncer- 
tain. 


SUMMARY 


We initiated a pathologic investigation 
of ocular disease in wallabies. Of 21 ani- 
mals examined, the eyes were investiga- 
ted histologically in 11; in four of these 
animals the brains were also available for 
section and the sera were investigated in 
three. In ten animals only sera were re- 
ceived. Histologic studies showed bilat- 
eral or unilateral cataract in five animals. 
Eight animals, with or without cataracts, 
showed various degrees of keratitis, uve- 
itis, choroidoretinitis, or endophthalmi- 
tis. In three animals Toxoplasma cysts 
were found within the retina or brain, or 
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both. Of the 13 cases examined serologi- 
cally 11 were positive for toxoplasmosis; 
three reached high titers. 
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KERATOPLASTY IN FUCHS’ DYSTROPHY 
AND BULLOUS KERATOPATHY 


JOAQUIN BARRAQUER, M.D. 


Barcelona, Spain 


Fuchs’ dystrophy and bullous keratop- 
athy were previously considered to have a 
bad prognosis, and treatment was essen- 
tially palliative, mainly directed to con- 
trol the pain without much hope of im- 
proving the patient’s vision. Conservative 
management included the application of 
hypertonic solutions, which produced 
transitory visual improvement by increas- 
ing the osmotic surface pressure, but 
which were often irritating and painful. 
Hot air and infrared radiation have also 
been recommended with similar results. 
Vitamin A ointment and other therapeutic 
maneuvers (including local anesthetics, 
corticosteroids, retrobulbar alcohol injec- 
tions, pressure dressings, "flush-fitting" 
scleral lenses, and the like) have been 
recommended in an attempt to improve 
the recuperation of the diseased cornea. 


From the Instituto Barraquer, Barcelona, Spain. 
Reprint requests to Joaquin Barraquer, M.D., 
Instituto Barraquer, Laforja 88, Barcelona 6, Spain. 





Surgically, covering of the cornea by 
a total lamellar graft or conjunctival! flap, 
as well as full-thickness grafts in a lamel- 
lar bed; have been used. Diathermy of 
Bowman's membrane has been used 
to prevent the formation of bullae, and 
different types of acrylic keratopros- 
theses, artificial endothelium, and im- 
plants of dehydrated corneas have been 
experimentally tried. In the past, experi- 
ence with penetrating homokeratoplasty 
was not very encouraging because in most 
cases the graft would opacify. 

Now, however, Fuchs’ dystrophy and 
bullous keratopathy can be managed well 
with penetrating keratoplasty. Because of 
a number of advances and improvements 
in the fields of anesthesia, new drugs 
(antibiotics, corticosteroids, immunosup- 
pressive drugs), instrumentation, and sur- 
gical techniques, as well as knowledge of 
the biologic mechanisms implicated in 
transplantation, satisfactory results are 
possible. 


m" 


Fig. 1 (Barraquer). Case 1. Fuchs' hereditary endothelial dystrophy in a 45-year-old man. 
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Fig. 2 (Barraquer). Case 1. Result eight months after an 8-mm penetrating keratoplasty has been 


performed. 


The use of the surgical microscope with 
slit lamp is essential, as well as the use of 
impeccable instruments, sharp trephines 
(preferably motor driven), fine needles, 
thin inert suture material that can be left 
in place for many months, and meticulous 
selection of the graft, preferably from a 
“living donor” in cases of enucleation for 
posterior segment disease not affecting 





the cornea. A refined surgical technique, 
the application of peripheral iridectomies 
or iridotomies to avoid the consequences 
of pupillary block, separation of vitreous 
adhesions (in aphakic bullous kerato- 
pathy), careful restoration of the anterior 
chamber, as well as early diagnosis and 
prompt adequate treatment of complica- 
tions are imperative. 


Fig. 3 (Barraquer). Case 2. Advanced endoepithelial dystrophy. Optical iridectomy. 
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Fig. 4 (Barraquer). Case 2. Final result after 9.1-mm penetrating keratoplasty with simultaneous lens 


extraction. 


CASE REPORTS 


Case 1—4A 45-year-old man had hereditary Fuchs’ 
endothelial dystrophy. His mother suffered from the 
same disease and had been operated on five years 
earlier in our clinic with satisfactory results in both 
eyes. The patient’s visual acuity was L.E.: 6/18 
(20/60) (Fig. 1); and R.E.: 6/18 (20/60). The pressure 
was normal in both eyes. An 8-mm penetrating 
keratoplasty was performed in the left eye in March 
1971 with good results (Fig. 2). 

Seven years later the visual acuity continues to be 
6/6 (20/20) with correction, the ocular pressure is 


normal, and the graft is transparent. The right eye 
was operated on in November 1972, with similar 
results. Histologic examination of the corneal button 
showed separation or absence of endothelium, 
thickening and edema of Descemets membrane 
with Hassall-Henle bodies, stromal edema, thicken- 
ing of the epithelium with inter- and intracellula: 
edema, and areas of separation of the epithelium 
from Bowman's membrane. 

This case illustrates the convenience of early 
intervention, even if the visual acuity is still accept- 
able, before the corneal periphery becomes severely 
altered and requires a large graft to substitute the 





Fig. 5 (Barraquer). Case 3. Bullous keratopathy after intraocular irrigation with presumably defective 
acetylcholine solution after cataract extraction in a patient affected with simple glaucoma. 
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Fig. 6 (Barraquer). Case 3. Final result three years after the operation. Visual acuity is 6/7.5 (20/25). 


Glaucoma is controlled with medication. 


diseased tissue, which is technically more difficult, 
more prone to complications, and more likely to give 
rise to immunologic reaction than a smaller graft. 
Case 2—A 62-year-old man, who was seen in our 
clinic for the first time in March 1971, had advanced 
Fuchs’ dystrophy. In the left eye a keratoplasty had 
been performed elsewhere without success. An “‘op- 
tical iridectomy” had been performed in the right 
eye (Fig. 3). Visual acuity in the right eye was 
reduced to light perception and localization. A com- 





uU. i 





bined penetrating keratoplasty of 9.1 mm and lens 
extraction was performed. 

Fifty-two days postoperatively the patient devel- 
oped mild allograft reaction with hyperemia and 
endothelial precipitates. The reaction was con- 
trolled by local, subconjunctival, and systemic corti- 
costeroid therapy, which was applied for three 
months. 

Four years after the operation the ocular pressure 
was 12 mm Hg, visual acuity was 6/7.5 (20/25) with 





Fig. 7 (Barraquer). Case 4. Complicated aphakia, corneal edema, staphylomas, flat anterior chamber, 
suspected epithelial downgrowth, and secondary glaucoma. 
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Fig. 8 (Barraquer). Case 4. Schema of a 14-mm 
autograft with limbal-based flap from the blind 
fellow eye, which was later enucleated. 


optical correction. The graft 
(Fig. 4). 

Simultaneous lens extraction is indicated in these 
patients when there is an incipient cataract or in 
elderly patients who are likely to develop a cataract 
in the coming years, because extraction of the lens in 
a second intervention might compromise the good 
result of the keratoplasty. 

Case 3—A 71-year-old man affected with simple 
glaucoma and cataract underwent enzymatic cryoex- 
traction and sector iridectomy in the left eye in 
March 1975. The operation was performed without 
incident, but when acetylcholine was injected, nu- 
merous white precipitates appeared in the anterior 
chamber and the endothelium became clouded. Irri- 
gation of the anterior chamber was performed to 
eliminate the acetylcholine, which was undoubtedly 


the cause of this complication. 


was transparent 
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In the postoperative course there was intense 
striate keratopathy and Tyndall effect with persist- 
ence of some whitish fluffy material in the aqueous 
humor. There was no hypopyon. The evolution 
progressed to bullous keratopathy (Fig. 5). The 
intraocular pressure remained normal. 

Nine months later an 8-mm penetrating kerato- 
plasty and vitrectomy were performed. Four months 
postoperatively the visual acuity was 6/15 (20/50) 
with correction, the continuous Perlon suture was 
well tolerated, the graft was clear, and the eye was 
quiet. 

Two years postoperatively the eye continued to be 
in good condition. The continuous Perlon suture 
had broken spontaneously at the 11 o'clock meridian 
and was removed with the patient under topical 
anesthesia sitting at the slit lamp. 

Three years postoperatively the visual acuity was 
6/7.5 (20/95) with correction, the intraocular pres- 
sure was between 22 and 24 mm Hg with medica- 
tion, the visual field was almost normal, and the 
graft was transparent (Fig. 6). 

Case 4—In February 1969, a 64-year-old man 
with complicated aphakia staphylomas, flat anterior 
chamber, and secondary glaucoma in the right eye 
(Fig. 7) was seen. Epithelial downgrowth was sus- 
pected. Vision was low. Because of a retinal detach- 
ment the left eye was blind, but the cornea was in 
good condition. 

A 14-mm penetrating autograft with limbal based 
flap was obtained from the blind left eye (Fig. 8) and 
grafted to the right eye after resecting the diseased 
cornea, adherent iris, capsule remnants, and staphy- 
lomas. An anterior vitrectomy was performed and 








Fig. 9 (Barraquer). Case 4. Result after seven years. Visual acuity is 6/6 (20/20). Applanation pressure is 16 


mm Hg. 
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Fig. 10 (Barraquer). Case 5. Dannheim lens im- 
planted in 1958. The lens was well tolerated for 
eight years. 


the wound was closed in two planes. Histopathol- 
ogic examination confirmed epithelial downgrowth. 

In the postoperative course the vision improved to 
6/6 (20/20) with correction (140° + 1.25 + 11) and. 
Applanation pressure was 16 mm Hg (Fig. 9). The 
graft continues to be transparent nine years afther 
the operation. 

Case 5—This highly myopic 44-year-old man had 
intraocular lens implantation (Dannheim lens) in 
the right eye in 1958, when he was 23 years of age. 
The lens had been perfectly tolerated for eight years 
(Fig. 10). In May 1966 he had mild bullous keratop- 
athy and ocular hypertension. The lens was removed 
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Fig. 11 (Barraquer). Case 5. Bullous keratopathy 
caused by intraocular lens implant. The condition 
progressed despite the extraction of the lens and 
operation to control secondary glaucoma. 


without incident, and a filtering operation was per- 
formed in a second stage. However the bullous 
keratopathy continued to progress (Fig. 11). In No- 
vember 1974, an 8.1-mm penetrating homokerato- 
plasty was performed by using the cornea from a 
living donor, aged 41 years, who underwent enucle- 
ation (posterior segment disease) in the same surgi- 
cal session. 

Two months postoperatively the graft was clear 
(Fig. 12). Two weeks later, despite the usual treat- 
ment with systemic and local corticosteroids, homo- 
graft reaction appeared (Fig. 13). The patient was 





Fig. 12 (Barraquer). Case 5. Same eye two months after an 8.1-mm penetrating keratoplasty. 
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Fig. 13 (Barraquer). Case 5. Two and one half months postoperatively, signs of graft rejection started to 
appear. The immunologic reaction was controlled with corticosteroids and immunosuppressive treatment. 


given immunosuppressive treatment (azathioprine, 
75 mg/day). The edema disappeared within three 
months. 

The immunosuppressive agent was discontinued 
after six months because of slight alteration of the 
platelet count. The graft remained clear. 


When the patient was last seen in October 1978, 
the graft was transparent, the visual acuity was 6/30 
(20/100) with correction; the visual field and the 
intraocular pressure were normal (Fig. 14). The 
visual acuity of the left eye was reduced to hand 
movements as the result of trauma in infancy. 





Fig. 14 (Barraquer). Case 5. Final result. Visual acuity is 6/30 (20/100). Applanation pressure is 18 mm Hg. 
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Fig. 15 (Barraquer). Case 6. Pupillary lens with fixation in the iridectomy opening. Bullous keratopathy 


with folds in Descemet’s membrane. 


Case 6—A 79-year-old woman had been operated 
on elsewhere for cataract extraction and subsequent 
implantation of a pupillary lens in 1974. The corneal 
incision had been sutured with surgical steel wire. 
When we saw her in September 1975 she had en- 
dothelial dystrophy. The cornea was visibly thick- 
ened, there were folds in Descemet’s membrane, 
and bullous keratopathy was present (Fig. 15). The 
intraocular pressure was normal. 

An 8-mm penetrating homokeratoplasty was per- 
formed in October 1975, with simultaneous extrac- 





Fig. 16 (Barraquer). Case 6. Follow-up more than 
one year after surgery. One month after removal of 
continuous suture, the visual acuity was 6/9 (20/30), 
and the intraocular pressure was normal. 


tion of the pupillary lens and anterior vitrectomy. 
One month after the operation the graft was trans- 
parent and the eye was quiet. Visual acuity was 6/30 
(20/100) with correction. One year after the opera- 
tion the Perlon suture continued to be well tolerated. 

One month after the removal of the continuous 
suture the visual acuity was 6/9 (20/30), with correc- 
tion (10° + 1.25 + 15), the graft was clear, and the 
intraocular pressure normal (Fig. 16). 

Cataract extraction (without lens implantation) 
was performed in the right eye in November 1976 
with good results. 


DISCUSSION 


Based on our experience we believe 
the prognosis of penetrating keratoplasty 
in Fuchs’ dystrophy and bullous kera- 
topathy has improved considerably dur- 
ing the last decade and constitutes the 
procedure of choice in these cases. Es- 
pecially when the affected eye is the pa- 
tient's only useful eye, surgery is justified, 
if all possible precautions are taken be- 
fore, during, and after the intervention. 
Attention should be given to every detail 
of the operation to ensure a satisfactory 
result. 
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SUMMARY 


We studied the results in six cases of 
penetrating keratoplasty in Fuchs’ dystro- 
phy and bullous keratopathy. The prog- 
nosis has improved considerably in the 
last decade because of the advances and 
improvements in the fields of anesthesia, 
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new drugs, better instrumentation, more 
refined surgical techniques performed 
under microscopic control, more meticu- 
lous selection of the graft, better knowl- 
edge of biologic mechanisms, and prog- 
ress in the prevention, diagnosis, and 
management of complications. 


VITREOUS FLUOROPHOTOMETRY IN ADULT-ONSET 
DIABETES MELLITUS 


STEPHEN R. WALTMAN, M.D., THEODORE KRUPIN, M.D., 
CHARLES KILO, M.D., AND BERNARD BECKER, M.D. 
St. Louis, Missouri 


Vitreous fluorophotometry demon- 
strates an early breakdown of the blood- 
retinal barrier in diabetes mellitus.! This 
occurs before angiographically demon- 
strable retinopathy and clearly separates 
diabetic from control populations.?? This 
sensitive, quantitative technique allows 
reproducible measurements of the degree 
of breakdown of this barrier. 

We used vitreous fluorophotometry to 
quantitate alteration of the blood-retinal 
barrier in adult-onset diabetes mellitus, 
and studied the effects of various forms of 
therapy, of hypertension, and of the pres- 
ence of background retinopathy. 


SUBJECTS. AND METHODS 


Eighty-three adult-onset (after age 30 
years) diabetic patients weré investigated 
as outpatients. The subjects were in good 
general health and in a stable state meta- 
bolically. They were fully informed of the 
nature of the outpatient study before giv- 
ing their consent. The first group consist- 
ed of 52 insulin-dependent, adult-onset 
diabetic patients. They ranged in age 
from 39 to 77 years (mean, 55.9 1.2 
SEM). The duration of diabetes was three 
to 26 years (10.3 + 0.8). The second group 


From the Departments of Ophthalmology (Drs. 
Waltman, Krupin, and Becker) and Internal Medi- 
cine (Dr. Kilo), Washington University School of 
Medicine, St. Louis, Missouri. This study was sup- 
ported in part by grant EY-02198 and Career and 
Research Development Award  EY-00082 (Dr. 
Krupin) from the National Eye Institute, and by the 
Charles Kilo, M.D., Diabetes and Vascular Disease 
Research Foundation. 
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consisted of 31 adult-onset diabetics re- 
ceiving oral hypoglycemic agents. They 
ranged in age from 43 to 82 years (61.9 + 
1.7) with a duration of three to 19 years 
(9.7 + 0.8). The patients treated with oral 
agents were significantly older (P « .005) 
than the diabetics who required insulin, 
but the duration of disease was similar. 

All patients studied had best corrected 
visual acuities of 6/6 (20/90) and normal 
results of ocular examinations except for 
early background diabetic retinopathy in 
3l of the 83 patients. This consisted of 
microaneurysms, hemorrhages, and exu- 
dates. None had proliferative retinopathy. 
After pupillary dilatation, color fundus 
photographs were taken and fluorescein 
angiography was performed using a 
weight-standardized dose of 7 mg/kg of 
body weight. One hour after the intrave- 
nous fluorescein injection, a corneal con- 
tact lens was placed and the vitreous 
fluorescein concentrations quantitated 
with a slit-lamp fluorophotometer, as pre- 
viously described.!4 The results were re- 
corded as the average of the mid-vitreous 
and posterior vitreous readings. 

Student's t-test and chi-square analysis 
were used for statistical analysis. 


RESULTS 


Vitreous fluorescein concentration in 
52 insulin-dependent, adult-onset dia- 
betic subjects, one hour following in- 
travenous fluorescein administration, 
was 14.47 + 0.57 ng/ml (mean + SEM) 
(Table 1). The mean values in 31 patients 
given oral hypoglycemic agents was 
14.87 + 1.04. There was no difference 
between these two groups. 

In the insulin-dependent patients, vit- 


AMERICAN JOURNAL OF OPHTHALMOLOGY 88:342-345, 1979 


VOL. 88, NO. 3, PART I 


TABLE 1 


VITREOUS FLUORESCEIN CONCENTRATIONS 
ONE HOUR AFTER INTRAVENOUS 
FLUORESCEIN ADMINISTRATION 


Vitreous Fluorescein, 

Therapy Group No. ng/ml (mean + SEM) 
14.47 + 0.57 
14.87 + 1.04 


Insulin 52 
Oral hypoglycemics 31 


reous fluorescein concentration was relat- 
ed to age (y = 2.235 + 0.22x; correlation 
coefficient 0.45; P < .001). There was no 
relationship between vitreous fluoropho- 
tometric readings and duration of disease. 
In those patients receiving oral hypo- 
glycemic agents, the vitreous fluores- 
cein concentration was also age-related 
(y = — 1.82 + 0.27x; correlation coefficient 
0.46; P < .001). The vitreous readings 
were poorly related to the duration of the 
disease (y = 13.91 + O.l1x; correlation 
coefficient 0.08; P = NS). Vitreous fluo- 
rescein concentrations were higher (but 
not significantly) in those patients with 
background retinopathy in both the in- 
sulin and oral hypoglycemic groups 
(Table 2). | | 

Retinopathy was present in 24 of the 
52 insulin-dependent patients but in 
only seven of the 31 patients taking oral 
hypoglycemic agents. This difference 
proved statistically significant (x? = 4.61; 
P « .05). 

Both groups were separated into pa- 
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tients with and without systemic hyper- 
tension, as evidenced by the need for 
antihypertensive medication. Of the dia- 
betic patients who required insulin, 41 
were normotensive. Their vitreous fluoro- 
photometry readings were not signifi- 
cantly different from the 11 patients with 
high blood pressure (Table 3). In the 
group of: patients receiving oral hypo- 
glycemic agents, the 16 patients with 
high blood pressure had higher vitre- 
ous fluorophotometric readings than the 
15 who. were normotensive. However, 
the difference was also not significant 
(.10 > P > .05). In the combined groups 
there was no difference between those 
with and without systemic hypertension. 
Significantly more patients taking oral 
hypoglycemic agents were receiving sys- 
temic antihypertensive medication than 
in the group requiring insulin (x? = 8.21; 
P«.005), "^ 


DISCUSSION 


Our present study confirms the early 
breakdown of the blood-retinal barrier to 
fluorescein in adult-onset diabetes melli- 
tus.? Fluorescein accumulates in the vit- 
reous in diabetics with and without de- 
tectable background retinopathy and 
clearly separates these groups from nor- 
mal subjects.3 In the adult-onset patients 
the vitreous accumulation of fluorescein 
increases with age. The rate of increase 
with age is almost identical to that seen in 
the juvenile-onset group; however, there 


TABLE 2 


VITREOUS FLUORESCEIN CONCENTRATIONS IN DIABETES MELLITUS 
PATIENTS WITH AND WITHOUT RETINOPATHY* 


No Retinopathy, 
ng/ml (mean + SEM) 


14.20 + 0.82 (28) 
14.55 + 1.24 (24) 
14.35 + 0.69 (52) 


Therapy Group (No.) 


Insulin (52) 
Oral hypoglycemics (31) 
'Total (83) 





Background Retinopathy, P 
ng/ml (mean + SEM) Value 
14.77 + 0.85 (24) NS 
16.10 + 2.29 ( 7) NS 
15.07 + 0.81 (31) NS 


*Numbers in parentheses indicate number of patients; NS, not significant. 
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TABLE 3 


VITREOUS FLUORESCEIN CONCENTRATIONS IN DIABETES MELLITUS PATIENTS 
WITH AND WITHOUT HYPERTENSION* 


Normotensive, 


Hypertensive, P 


Therapy Group 


ng/ml (mean + SEM) 


13.66 + 1.03 (11) NS 


Insulin 14.68 + 0.68 (41) 
Oral hypoglycemics 13.18 + 0.98 (15) 
Combined 14.27 + 0.56 (56) 


ng/ml (mean + SEM) Value 
16.46 + 1.74 (16) NS 
1582.113 27) NS 


*Numbers in parentheses indicate number of patients; NS, not significant. 


is no correlation between the disease du- 
ration and increasing vitreous fluorescein 
accumulation. This may be partly be- 
cause of the difficulty in ascertaining the 
exact duration of diabetes in adult-onset 
patients compared to juvenile-onset pa- 
tients. As in the juvenile-onset group, 
there is no difference between those pa- 
tients with and without early background 
retinopathy as detected by fluorescein an- 
giography. Patients with more florid, ad- 
vanced background retinopathy or prolif- 
erative disease have an increased accu- 
mulation of fluorescein in the vitreous 
compared to those with minimal or no 
background retinopathy.? 

Vitreous fluorophotometry measure- 
ments are similar in those adult diabetics 
who required insulin and those main- 
tained with oral hypoglycemic agents. 
Significantly more patients taking insulin 
had detectable background retinopathy, 
however, when compared to those receiv- 
ing oral agents, despite a similar duration 
of diabetes for both groups. Because the 
presence of early background diabetic 
retinopathy does not influence the vitre- 
ous fluorophotometry measurements in 
either group, this suggests that our meth- 
ods for detecting morphologic changes 
are not sufficiently sensitive or that differ- 
ent elements are involved in the physio- 
logic breakdown of the barrier and the 
morphologic changes of microaneu- 
rysms. Physiologic breakdown of the 


blood-retinal barrier occurs much earli- 
er than presently detectable anatomic 
changes and does not appear to be influ- 
enced by the addition of early morpho- 
logic changes. 

Systemic hypertension may contribute 
to the increased vitreous fluorescein val- 
ues in the group maintained with oral 
agents. This is worthy of further study, 
because severe hypertension can cause 
significant retinal vascular abnormali- 
ties with exudation and breakdown of the 
permeability barrier of the retinal blood 
vessels. More patients taking oral hypo- 
glycemic agents require the use of sys- 
temic antihypertensive medicine than the 
adult diabetic patients maintained with 
insulin or than normal subjects. Patients 
in the oral hypoglycemic group are slight- 
ly older than those taking insulin, but the 
duration of diabetes is almost identical. 


SUMMARY 


We studied the breakdown of the 
blood-retinal barrier in 83 patients with 
adult-onset diabetes mellitus, by using 
vitreous fluorophotometry. The patients 
were in good stable metabolic control and 
were receiving injectible insulin or oral 
hypoglycemic agents. Vitreous fluoro- 
photometry readings were abnormally 
high but similar in both groups of pa- 
tients, and no significant differences were 
found between those with and those 
without early background diabetic reti- 
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nopathy. Significantly more patients tak- 
ing oral agents were hypertensive, and 
significantly fewer of these patients had 
background retinopathy. 
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LOCALIZED CONJUNCTIVAL AMYLOIDOSIS 
FREDERICK C. BLODI, M.D., AND DAvID J. APPLE, M.D. 


Towa City, Iowa 


Amyloidosis connotes a group of dis- 
eases of varying etiology and pathogene- 
sis, which have in common certain 
unique histopathologic features. A hy- 
aline proteinaceous material, the exact 
nature of which remains obscure, is depos- 
ited in various tissues and can be specif- 
ically recognized by the use of appropriate 
histopathologic techniques. 

Amyloid tumors localized to the con- 
junctiva and eyelids are relatively rare 
and are usually not considered to be im- 
portant in the differential diagnosis of 
isolated eyelid-conjunctival tumors. Most 
such lesions are located in the palpebral- 
conjunctival or fornix-conjunctival re- 
gions; the bulbar conjunctiva, including 
the limbal area, is much less frequently 
involved. We describe herein the clinico- 
pathologic features of an unusual form of 
conjunctival amyloid, confined to the 
bulbar conjunctiva, that simulated a neo- 
plasm. 


CASE REPORT 


A 66-year-old white man came here in June 1978. 
He had a growth on the right eye, which he had 
noticed for about six months (Figure, top left). It was 
gradually increasing in size. There was associated 
itching and tearing in the region of the mass. The 
tumor consisted of a soft, yellow, sharply circum- 
scribed nodular mass on the inferotemporal bulbar 
conjunctiva, which measured approximately 8 x 13 
x 5 mm. The eye showed no other significant 
abnormalities and there was no history of anteced- 
ent inflammatory or degenerative disease of the 
conjunctiva in the region of the tumor. As the result 
of congenital esotropia and amblyopia, the visual 
acuity in the right eye was 6/60 (20/200). The visual 
acuity in the uninvolved left eye was 6/7.5 (20/95), 
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and ocular examination revealed no noteworthy 
changes. 

Since about 1961, the patient had suffered from 
severe rheumatoid arthritis, which manifested as a 
recurrent polyarthralgia with periodic swelling, red- 
ness, stiffening, and pain in the shoulders, ankles, 
knees, feet, and hands. Treatment included tablets 
containing sodium salicylate, sodium amino benzo- 
ate, and aspirin. There was no clinical evidence of 
primary or secondary systemic amyloidosis. There 
was no history and no clinical or laboratory evi- 
dence of hepatic, splenic, renal, or cardiac disease. 
Apart from marked debility caused by the rheuma- 
toid arthritis, the patient was in good general health. 

The epibulbar mass was removed, with the patient 
under local anesthesia, one week after the first clinic 
visit. The lesion appeared to invade the superficial 
scleral layers, but it could easily be peeled away and 
was completely excised. The specimen was submit- 
ted in toto for pathologic examination. 


RESULTS 


The specimen consisted of a yellow, 
oval mass measuring 8 x 13 x 5mm. The 
specimen was soft to palpation, and the 
cut surface was smooth, shiny, and waxy. 

Microscopically, the mass was com- 
posed primarily of an amorphous, palely 
eosinophilic hyaline substance, which 
was deposited within a scanty connective 
tissue framework (Figure, top right). De- 
posits were also present within walls of 
blood vessels. Chronic inflammatory cell 
infiltrates were seen in scattered areas 
between the amyloid deposits. These 
cells consisted primarily of lymphocytes 
and occasional foreign body giant cells. 

The deposits showed the following 
staining characteristics: metachromasia 
with cresyl violet, birefringence and di- 
chroism with Congo red (Figure, bottom 
left), and a brilliant yellow-green fluores- 
cence with thioflavin-T (Figure, bottom 
right). 


DISCUSSION 


Amyloid was so designated because of 
its affinity to iodine dyes, giving a starch- 
like reaction. It is now known to be com- 
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Figure (Blodi and Apple). Top left, Clinical photograph of epibulbar mass showing rich vascularity and 
confinement to bulbar conjunctiva. Top right, Characteristic amyloid deposits within stroma of loose 
conjunctival connective tissues (hematoxylin and eosin, x 150). Bottom left, Birefrigence of scattered 
deposits as seen through polarizing lenses (Congo red stain, x 80). Bottom right, Brilliant fluorescence of 
amyloid deposits (light areas) in sections stained with thioflavin-T (x 250). 


posed of a variety of immunoglobulins, 
and histopathologic diagnosis is made on 
the empirical staining reactions of the 
deposits found in tissue sections. 

The major forms of amyloidosis and 
their systemic and ocular manifestations 
are summarized in the Table. Although 
the type of amyloidosis most frequently 
encountered in general medicine is the 
secondary systemic form, which is associ- 
ated with a number of underlying diseas- 
es, ophthalmologic lesions attributable to 
amyloid infiltration are rare in any type of 
systemic amyloidosis.! ? 

The most common form of amyloidosis 
affecting the eye and adnexa is probably 
the secondary localized type, in which the 
deposits evolve secondary to local ante- 
cedent ocular disease. +4 The diagnosis of 


localized amyloidosis depends on the 
demonstration of amyloid material in tis- 
sues in the absence of clinical evidence of 
systemic amyloid disease. 

Conjunctival amyloidosis is often 
asymptomatic, often occurring as a pain- 
less enlargement or swelling of the evelid 
or conjunctiva.® ® The upper eyelids are 
more frequently affected by a typically 
yellow, subconjunctival mass. The forma- 
tion of a localized isolated tumor on the 
bulbar-limbal conjunctiva, as in the pres- 
ent case, is unusual.? Most cases primari- 
ly involve palpebral and fornix conjunc- 
tiva. This was true in most patients 
described in two series of localized amy- 
loidosis of the eyelid or conjunctiva, or 
both, by Richlin and Kuwabara’ (three 
cases), and Smith and Zimmerman® 
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(17 cases). When the eyelid is involved, 
the infiltrates are found primarily in the 
subconjunctival tissues rather than in the 
skin surface itself. 

Because of the history and physical 
findings of rheumatoid arthritis in this 
patient, the lesion may possibly represent 
an unusual instance of an early manifes- 
tation of the secondary systemic form. 
However, it cannot be classified as such 
because to date there is no proved clini- 
cal, biochemical, or histopathologic evi- 
dence of systemic amyloidosis in this 
patient. The diagnosis in this case must 
therefore be that of a primary localized 
amyloidosis. 

In some cases, small, apparently local- 
ized amyloid tumors involving the eye- 
lid-conjunctiva may actually be an early 
localized manifestation of a general- 
ized amyloidosis. Some of the supposed- 
ly localized cases may represent formes 
frustes of generalized amyloidosis. For 
this reason, the mere recognition of amy- 
loid in an ocular structure can no longer 
be considered a complete diagnosis. The 
possibility of amyloidosis in extraocular 
sites associated with underlying diseases 
or other immunoglobulin abnormalities 
must be considered, particularly in a pa- 
tient such as ours, in whom an underlying 
disease known to cause secondary sys- 
temic amyloid is present. Such patients 
should be followed up to rule out the 
possibility of future generalized life- 
threatening disease. 


SUMMARY 


We treated a patient with localized 
amyloidosis of the bulbar conjunctiva, 
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which strongly resembled a neoplastic 
growth. Although the patient suffered 
from a long-standing, debilitating rheu- 
matoid arthritis, suggesting the possibili- 
ty of a secondary systemic amyloidosis 
caused by the chronic effusive process, no 
specific clinical evidence of systemic 
amyloidosis was noted. The ocular lesion 
was, therefore, classified as a primary 
localized amyloidosis. However, the sim- 
ple recognition of amyloid in the ocular 
adnexa should not be considered a com- 
plete diagnosis. For such cases in which a 
prominent underlying systemic disease is 
present, a thorough medical evaluation 
and future follow-up should be ensured 
to rule out the possibility that this repre- 
sents the initial manifestation of a poten- 
tially life-threatening secondary systemic 
amyloidosis caused by rheumatoid arthri- 
tis. 
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EXTENDED-WEAR CONTACT LENSES IN 525 APHAKIC EYES 
BENJAMIN F. Boyp, M.D. 


Panama, Republic of Panama 


Approximately one half of patients with 
monocular aphakia who are fitted with 
contact lenses that must be inserted and 
removed each day eventually discard 
them if there is good vision in the fellow 
unoperated eye. I thus investigated the 
use of extended-wear contact lenses that 
could be worn continuously for ten days 
or more. A total of 525 eyes (375 patients) 
were studied; 225 patients had monocular 
aphakia and 150 had bilateral aphakia. 
Follow-up was three months to three 
years. 


SUBJECTS AND METHODS 


Extended-wear contact lenses require a 
healthy, moist eye. Thus, I excluded from 
the study any subject who had less than 
11 mm of wetting on a Schirmer test tape 
in four minutes. The anterior segment 
must be healthy and have recovered from 
all operative trauma. Slit-lamp examina- 
tion of the cornea must indicate no abnor- 
mality. In monocular aphakia, the cornea 
on the operated side must not be thicker 
than on the unoperated side. Specular 
microscopy should indicate that the en- 
dothelial cells are not abnormally large. 
With extended contact lens wear, the cor- 
nea in such eyes may progress to decom- 
pensation and corneal edema. 

Because the contact lens must be re- 
moved intermittently for cleaning, the 
patient must be reliable or have a reliable 
individual nearby to maintain lens hy- 
giene. Patients who live in nonpolluted 
environments fare better than those who 
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live in areas or cities where the air is 
heavily polluted. 

The lens was fitted after keratometry 
and refraction so that it was flatter than 
the keratometric reading. The lens was 
then observed for good movement. The 
patient remained under observation for 
several hours during the fitting process, 
which always began in the morning. After 
final fitting the patient left the office and 
returned four hours later for further ob- 
servation. In some patients an apparently 
adequate lens was found to be too tight 
after four hours’ wear. In other patients, a 
badly fitted lens was apparent only after 
overnight wear. All patients were routine- 
ly examined after 24 hours, 72 hours, one 
week, two weeks, one month, and once 
every month thereafter. The follow-up 
examination consisted of measurement of 
visual acuity, slit-lamp examination of the 
integrity of the cornea, and search for any 
evidence of inflammation or intolerance. 

Five different lenses were used in the 


study (Table). 


RESULTS 


Eighty-eight (45%) of the 195 eyes 
observed with the Softcon lens be- 
came red and painful within 14 days dur- 
ing extended wear. Additionally, marked 
changes in visual acuity in some patients 
necessitated frequent refitting of the lens. 
Many patients developed perilimbal con- 
gestion and peripheral corneal neovascu- 
larization. In most patients the neovascu- 
larization disappeared’ when lens wear 
was discontinued. Deposits accumulated 
on the lens necessitated frequent removal 
for cleaning. 

The Hydrocurve lens was better tolerat- 
ed-than the Softcon lens, but many pa- 
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TABLE 


LENSES STUDIED FOR EXTENDED WEAR 
AND NUMBER OF EYES 


Lens No. of Eyes 
Softcon 195 
Hydrocurve II 55 
Saufion-P-W 10 
Cellulose acetate butyrate 135 
Silicone 130 


tients had episodes of acute congestion, 
pain, and tearing that made it undesir- 
able. 

The Sauflon-P-W is composed of 
methylmethacrylate and vinyl pyrroli- 
done. I used it in only ten patients and 
discontinued its use because of the accu- 
mulation of deposits that interfered with 
vision and required frequent removal for 
cleaning. 

The cellulose acetate butyrate lens was 
used in 135 eyes. The silicone lens was 
used in 130 eyes. I believe that nine out pf 
ten patients with aphakia may be fitted 
successfully with one or the other of these 
lenses. | 

The cellulose acetate butyrate lens 
stimulates a moderate amount of mucous 
deposits but not as much as with other 
lenses. However, the lens must be re- 
moved intermittently for cleaning. 

In about 20% of the wearers, the sili- 
cone coating of the silicone lens is lost or 
damaged within 90 days. When that oc- 
curs the visual acuity decreases, the lens 
becomes less hydrophobic and is no long- 
er useful for extended wear. The damage 
to the surface occurs because the mucous 
deposits of some patients seem more 
harmful to the lens rather than abnormali- 
ties of the lens itself. 

In the remaining 8096 of the patients in 
whom the silicone is not damaged, ex- 
tended wear is successful for nine to 12 
months, at which time the lens has to be 
replaced. The mucous deposits can be 
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inhibited by using Blink and Clean or 
Adapettes once or twice a day with the 
lens in position. 


DISCUSSION 


Extended wear does not mean perma- 
nent wearing of contact lenses. Frequent 
examination of the cornea and the eye is 
necessary. The lens must be removed 
intermittently for cleaning. 

The deposits that occur on contact lens- 
es constitute the major problem in extend- 
ed wear. Histologically, these deposits are 
a mixture of lipid, calcium, protein, and 
lysozyme. In all likelihood, they vary in 
different patients. The deposits occur 
least often in the cellulose acetate buty- 
rate lenses and less frequently in the sili- 
cone lenses than in the soft lenses. 

The cellulose acetate butyrate and sili- 
cone lenses differ from soft lenses be- 
cause they have a higher oxygen permea- 
bility and a greater heat conductivity. The 
oxygen permeability permits the cornea to 
obtain molecular oxygen necessary for its 
metabolism from the atmosphere. The 
greater heat conductivity prevents an in- 
crease in temperature of the cornea. Both 
of these lenses are more comfortable than 
hard contact lenses. Although they are 
less comfortable than soft contact lenses, 
patients adapt to them within 48 to 72 
hours. However, these lenses are not com- 
fortable for patients who have not had 
cataract surgery. 

I believe that we still must search for 
the ideal contact lens for extended wear in 
aphakia. Currently, it seems possible to fit 
90% of aphakic patients successfully with 
extended-wear contact lenses by using 
either the cellulose acetate butyrate lens 
or the silicone lens. 


SUMMARY 


Extended-wear contact lenses were fit- 
ted to 225 patients with monocular 
aphakia and 150 with bilateral aphakia. 
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They were observed from three months 
to three years. Eighty-eight of the 195 
eyes fitted with a Softcon lens became 
red and painful within 14 days dur- 
ing extended wear. The Hydrocurve lens 
was better tolerated in 55, but many pa- 
tients had acute congestion, pain, and 
tearing. Deposits accumulated rapidly on 
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the Sauflon-P-W lens. Some 90% of all 
patients can be fitted successfully with 
the cellulose acetate butyrate lens or the 
silicone lens. The silicone coating of the 
silicone lens is lost or damaged in about 
20% of the patients because of excess 
mucous accumulation. 


EPITHELIAL DEPOSITION OF GOLD IN THE CORNEA 
IN PATIENTS RECEIVING SYSTEMIC THERAPY 


A. J. BRON, M. A., B. F. MCLENDON, M.D., 
AND A. V. CAMP, M.R.C.P. 
Oxford, England 


Since its introduction in 1927,! intra- 
muscular gold therapy has been used in 
the treatment of rheumatoid arthritis. The 
therapeutic mode of action is uncertain, 
although gold is known to be taken up 
into macrophage lysosomes, and the con- 
centrations reached in certain tissues 
would be capable of inhibiting lysosomal 
hydrolases.? Although gold therapy 
achieves clinical remissions, there is little 
evidence that joint disease is favorably 
affected. 

After intramuscular injection, peak 
serum levels are reached within one to six 
hours.*5 Within three weeks of beginning 
maintenance therapy, the serum levels 
decrease to a plateau. Gold is about 95% 
bound to plasma albumin, and at higher 
concentrations also binds to immuno- 
globulins IgA, IgG, IgM, and BIc.$ 

Gold is excreted partly through the kid- 
ney (60 to 90%) and partly through the 
feces (10 to 40%), probably chiefly 
through biliary excretion. During main- 
tenance therapy, gold is continuously 
taken up into tissues with a high affinity, 
since gold excretion may be only 40% of 
the injected dose,? despite the maintained 
plasma levels. The amount of gold re- 
tained varies among individuals. 

Studies of tissue gold levels in animals 
and humans show good correspondence 
with some species variation (for example, 
rat, high levels in kidney, liver, and 
spleen?$; mouse, high levels in the reticu- 
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loendothelial system?). In humans, the 
highest levels are found both in the retic- 
uloendothelial system (lymph nodes, 
marrow, liver, and spleen), where it is 
deposited in macrophages, and also in 
certain viscera (for example, adrenal 
gland and renal cortex). Lower levels are 
found in articular and para-articular tis- 
sues, with the synovial membrane show- 
ing higher levels than neighboring fat, 
muscle, bone, and cartilage.? 

The levels of gold in skin appear to be 
dose related!? and exceed levels in hair 
and nails. There have been many reports 
of long-term accumulation of gold in ocu- 
lar and nonocular tissues. The accumula- 
tion of gold in the skin is associated with 
a gradual darkening of skin pigmentation, 
which is termed chrysiasis. Ocular chry- 
siasis involves the deposition of gold ma- 
terial in the conjunctiva and cornea. Gold 
therapy also has been associated with 
toxic and allergic reactions, some of 
which may involve the eye, for example, 
papilledema, phlyctenular disease, and 
keratitis.11-12 Systemic reactions have in- 
volved skin, hematopoietic, urogenital, 
and alimentary systems, and have includ- 
ed exfoliative dermatitis, stomatitis, 
agranulocytosis, and thrombocytopenia. 
Proteinuria or nephrotic syndrome may 
occur with renal involvement.!? Skin re- 
actions appear toinvolvea Type 1 immune 
response.!4 

Although the visible accumulation of 
gold within the cornea is an accepted 
component of ocular chrysiasis, even 
modern textbook accounts differ and con- 
trast with our own clinical experience and 
that of others. 
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Grant!! states: 


... by slit lamp examination, the corneal stroma 
is seen to contain a myriad of fine distinct 
dust-like granules varying in colour from gold 
to violet. The granules are not present in the 
epithelium or endothelium, but are seen with 
greatest density in the deepest layers. More 
granules are present near the limbus. By transil- 
lumination with the slit lamp, the cornea ap- 
pears purple. In the conjunctiva some fine gold- 
en granules may be seen. 


According to Duke-Elder and Leigh! 
deposition appears first in the corneal 
periphery as a purple or red stippling and, 
with further therapy, is visible in the 
deeper layer of the stroma. 

Our own study and those of Thiel and 
Langness!® and Hashimoto and associ- 
ates!? demonstrate that the most common 
change affects the superficial central cor- 
nea. We report herein the ocular examina- 
tion of 21 patients who were receiving 
gold therapy or who had received it sys- 
temically at some time for rheumatoid 
arthritis. 


SUBJECTS AND METHODS 


Thirteen women and eight men who 
were receiving or had received gold sodi- 
um thiomalate injection (Myocrisin) for 
rheumatoid arthritis underwent an ocular 
assessment including visual acuity, slit- 
lamp biomicroscopy, and ophthalmosco- 
py. In most patients, ocular pressures 
were measured and Schirmer's test per- 
formed. The greatest attention was given 
to corneal appearances; corneal deposits 
were documented by drawings and mac- 
rophotography.!* 

Corneal changes were graded crudely 
at the slit lamp according to the density of 
the deposits and extent of cornea affected 
(0+ no deposit; 1+ mild deposit; 2+ 
moderate; 3+ marked). Grading was per- 
formed without knowledge of which pa- 
tient was receiving gold therapy (Fig. 1). 


RESULTS 


Epithelial deposits were noted in 13 of 
15 patients receiving gold at the time of 
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Fig. 1 (Bron, McLendon, and Camp). Grade 3 
distribution of superficial gold deposit in the cornea. 


the study (Figs. 2 and 3) and one of six 
patients who had previously received 
gold therapy. 

In the patients receiving therapy at the 
time of the study, the total dosage ranged 
from 500 to 5,000 mg of gold sodium 
thiomalate at a dosage ranging from 50 
mg every week to 50 mg/month during 
periods ranging from four to 41 months 
(Table 1). One of the two patients without 
corneal deposits received only 500 mg 
over a period of four months and the other 


Grade 





Total dose (9) 


Fig. 2 (Bron, McLendon, and Camp). Grading of 
superficial gold deposit plotted against total dose in 
15 patients receiving gold at the time of study. 
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Fig. 3 (Bron, McLendon, and Camp). Macropho- 
tograph of superficial gold deposits in the corneal 
epithelium. Arrow indicates Hudson-Stahli line. 


received 2,000 mg in 34 months. Patient 
No. 20 was observed for 12 months after 
cessation of gold therapy; deposits per- 
sisted for nine months. 

Five patients who had not received 
therapy for at least eight months showed 
no deposits, whereas another patient 
showed deposits six months after therapy 
had ceased. 

Although the data suggest that the den- 
sity of deposit increases with total dose, 
this is not confirmed if the mean scores 
for corneal deposits are compared at each 
cumulative dose level (Table 2). 

Since the normal corneal epithelium 
is free from deposits and epithelial depos- 
its from causes other than gold are rare, 
the epithelial deposits in our patients 
are regarded as a response to gold ther- 
apy. These deposits appeared with a cu- 
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mulative dose exceeding 1,000 mg, but 
we found no evidence that extent of de- 
posit is dependent on total dose. Deeper 
(stromal and endothelial) changes were 
seen in three patients only (Cases 12, 13, 
and 17). 

The superficial changes seemed to be 
located in the epithelium rather than sub- 
epithelium, as described by Thiel and 
Langness!® and Hashimoto and associ- 
ates. However, we could not be cer- 
tain of the level. The deposit consisted of 
tiny, punctate, ghttering, golden-vellow 
crystal-like opacities best observed bio- 
microscopically bv focal illumination. 
The changes were generally symmetrical, 
with a predeliction for the region of the 
Hudson-Stihli line, which at times ap- 
peared accentuated. To this extent the 
keratopathy resembled the toxic epithelial 
keratopathies such as those caused by 
amiodarone, chloroquine, and indometh- 
acin.!??9 Indeed, in two instances we 
noted a vortex pattern similar to that pro- 
duced by these and other drugs. The eves 
were white, the corneal epithelium of 
normal thickness, and the tear film undis- 
turbed over the deposits. Sensation and 
corneal reflex were normal; tear produc- 
tion was reduced (5.5 mm wetting of 
standard Schirmer strips in five min- 
utes?!) in only two patients. 


DISCUSSION 


Crystalline corneal deposits are an un- 
common microscopic sign encountered in 
such disorders as cystinosis, dyspro- 
teinemia, Schnyder’s dystrophy, gout, 
and rare manifestations of toxicity in me- 
peridine addicts.?? Such deposits are rare- 
ly encountered in the corneal epithelium, 
but have been described in association 
with kappa light-chain gammopathy?? 
and light-chain nephropathy.?^ In this 
situation crystal-like deposits have been 
noted in conjunctiva, corneal epithelium, 
and stroma. Laibson and Damiano?? iden- 
tified this as cholesteryl stearate by x-ray 
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TABLE 2 


RELATION BETWEEN CLINICAL GRADING OF CORNEAL DEPOSITS AND 
CUMULATIVE DOSE OF GOLD SALT 


Cumulative Dose No. of Mean 
Group of Gold Salt (mg) Patients Score 
Present study 
` Control None 50 0 
Patients 
<1,000 l 0 
1,000— 5 1.6 
2,000 — 6 1.7 
3,000 — 0 — 
4,000 4- 3 L 
Total 0—5,000 15 L5 
Hashimoto and associates!? 
(40 patients) «500 19 0 
500— T 0.28 
1,000— 9 1.33 
1,500— 5 1.0 
2,000 — 2 2.0 
9,500— ] 2.0 
3,000 —3,500 2, 0.5 
4,000—4,500 i 0.0 
10,500— 11,000 I 2.0 


diffraction studies. None of the patients 
in the present study had increased immu- 
noglobulin levels; the crystal-like depos- 
its are related to the gold therapy and are 
probably gold salts.5 

The route by which the gold reaches 
the superficial cornea is unknown. We 
thought that the deposits were intraepi- 
thelial, whereas Thiel and Langness!$ 
and Hashimoto and associates!" suggest- 
ed a subepithelial location. Roberts and 
Wolter2® examined a conjunctival biopsy 
specimen from a patient who had re- 
ceived 8,000 mg of gold over a period of 
nine years; gold deposits were demon- 
strated both within and deep to the epi- 
thelium. Clinically, both corneal and con- 
junctival chrysiasis had been present. 
Also, Penneys, Kramer, and Gottlieb!° 
demonstrated gold in epidermis, although 
the concentration was only 3% of that in 
whole skin. Altmeyer and Hufnagel?$ did 
not demonstrate epidermal gold deposits 
in the skin of another patient with chrysia- 
sis. 


The precise location of the superficial 
gold deposits must be determined histo- 
logically; in a few cases the deposits 
exhibit a vortex distribution similar to 
that seen in other vortex disorders of the 
corneal epithelium (such as toxic kerato- 
pathy, striate epithelial melanokeratosis 
and pigment slide, Fabry’s disease, and 
sometimes mild epithelial corneal edema, 
which register precisely on the Hudson- 
Stahli line).1? We noted this relationship 
particularly in Grade 1 toxicity, in which 
often only the Hudson-Stühli line region 
of the epithelium showed the deposit. 
Mild chloroquine and amiodarone kerato- 
pathies also localize in this region, and 
the Hudson-Stihli line may be accentuat- 
ed. These latter toxic keratopathies, how- 
ever, do not have crystalline features, and 
therefore no differential diagnostic prob- 
lem exists. Both chloroquine and gold are 
taken up into lysosomes, in which they 
may exert a stabilizing effect. 

Epithelial changes were present in 13 
of our 15 patients (87%) currently receiv- 
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ing gold sodium thiomalate. Rodenhauser 
and Behrend!” and Thiel and Langness!$ 
found superficial deposits in their pa- 
tients receiving gold therapy. Deposits 
were found in five of our six patients and, 
in Hashimoto and associates’ study,!” in 
seven, of 20 patients who had received 
less than 1,500 mg. The lowest total dose 
in this series which produced deposits 
was 1,100 mg (Cases 8 and 9). 

Thiel and Langness!* noted the first 
appearance of deposits after a month of 
gold therapy. Hashimoto and associates!” 
reported a relationship between the den- 
sity of corneal deposit and both the dose 
rate and total dose. However, on re- 
viewing their data (Table 2), the relation- 
ship appears to be slightly different. Al- 
though there certainly seems to be a 
threshold effect, the grade of deposit does 
not increase over the whole of the dose 
range. The density of deposit is not great- 
est at the top of the dose range, and 
appears either to drop or to plateau. This 
might be explained by a removal of de- 
posited gold salt with turnover of the 
epithelium. The corneal epithelium turns 
over rapidly,?7^3? and is replaced within 
three to four days in the rat and approxi- 
mately once a week in humans. 

Hashimoto and associates!" noted a dis- 
appearance of signs in their patients with- 
in three to five months; we have seen 
persistence for nine months (Case 20); 
and after stopping therapy, Thiel and 
Langness!9 have noticed signs for up to 
one year. Deposits persisted longer with- 
in corneal scars in the latter study. The 
long persistence in the superficial cor- 
nea is perhaps surprising in view of the 
high turnover of corneal epithelium, and 
does raise the question of whether at 
least some of the deposit is subepithelial 
in the region of the basal lamina of the 
epithelium. 

However, this persistence is consistent 
with the slow rate of removal from other 
organs in the body. Although plasma gold 


OCULAR CHRYSIASIS 


o 


359 


levels decrease exponentially after with- 
drawal of therapy, gold may still be de- 
tected in plasma after four years.4 In 
general, tissue levels remain much higher 
than bloodlevels. In postmortem and bi- 
opsy specimens, gold was found in the 
synovium, kidneys, and other organs for 
up to 23 years after gold therapy ended.*! 

In the early reports of gold toxicity, 
deposits appeared first in the superficial 
stroma near the periphery and spread to 
affect the whole of the stroma, the density 
being greatest in the deepest layers. The 
paralimbal deposit was denser than the 
axial deposit.153233 Our experience, 
and that of Thiel and Langness,!6 shows 
that deep deposits are uncommon. This is 
probably a dose-related situation. Possi- 
bly, the deep deposit becomes the more 
prominent feature at high total doses, 
because the epithelial deposition is limit- 
ed by epithelial turnover. In all our pa- 
tients with epithelial deposits, the depos- 
its were axial rather than perilimbal, or 
were otherwise fairly diffusely distribut- 
ed. 

The accumulation of gold in the cornea 
described above does not appear to affect 
vision in any way. No patients com- 
plained of blurred vision, glare, or rain- 
bows, such as may be experienced by 
patients with other forms of toxic kerato- 
pathy.” The existence of such deposits is 
not an indication for withdrawing thera- 
py. 

The changes are readily seen by slit- 
lamp biomicroscopy and offer a simple 
inethod of observing tissue retention of 
the administered gold. 


SUMMARY 


Epithelial gold deposits were demon- 
strated biomicroscopically in 13 of 15 
patients receiving gold therapy for rheu- 
matoid arthritis. Only one of six further 
patients who had received gold therapy in 
the past showed such deposits. Deposits 
appeared with a cumulative dose of 


360 


sodium thiomalate exceeding 100 mg. 
The earliest appearance was after seven 
months of therapy and deposits were visi- 
ble in one subject.as long as nine months 
after therapy had stopped. The density of 
deposit does not appear to increase over 
the whole of the dose range, possibly as a 
résult of the effect of epithelial turnover. 
No symptoms attributable to the deposit 
were encountered in any patient. 
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VISUOSPATIAL DYSGNOSIA 


Davip G. COGAN, M.D. 
Bethesda, Maryland 


The conscious awareness of one’s phys- 
ical relationship to his surroundings or 
one’s estimate of spatial relationships 
among objects requires complex mental 
processing. Loss of these functions is 
generally termed visuospatial agnosia or 
topographic agnosia. I suggest that the 
term visuospatial dysgnosia more aptly 
incorporates the many and subtle varia- 
tions of the syndrome. Rarely is it com- 
plete or stereotypic. Included are the 
following: loss of way in customarily 
familiar surroundings or in routing (top- 
ographic dysgnosia); impairment of draw- 
ing designs such as circles, squares, 
triangles, clock-faces, and the like, or of 
the assembly of parts (constructional 
apraxia); difficulty in dressing (dressing 
apraxia); faulty pointing to objects in 
space (optic ataxia) or faulty saccadic fix- 
ation (ocular motor apraxia); and right- 
left confusion. 

Considerable clinical evidence since 
the observations of Hughling-Jackson a 
century ago! and the categorization of 
symptoms by Holmes? has suggested pre- 
dominant localization of these functions 
in the general region of the nondominant 
parietum. The voluminous and contro- 
versial literature on the subject, to- 
gether with that of relevant observa- 
tions on monkeys, has been extensively 
reviewed,?"7 

In the hope of obtaining further infor- 
mation on the topography and etiology of 
dysgnosia I have reviewed the case histo- 
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ries of 17 patients with either unilateral or 
bilateral lesions in whom this syndrome, 
in whole or in part, was a conspicuous or 
exclusive feature. All patients selected for 
review were otherwise alert and able to 
make meaningful judgments. Several 
cases have been previously described.9:? 


CASE REPORTS 


Case 1—A 60-year-old, right-handed man awoke 
one morning with a pounding headache in the right 
occipital region and intermittent paresthesias of 
the left hand. He was found to have hypertension 
(228/130 mm Hg) and was given medication to 
lower pressure. While driving his car a few days later 
he suddenly became confused, lost his way in a cus- 
tomarily familiar environment, and ran into a truck 
on his left side. Apparently the patient felt there was 
something wrong with his vision, and was on his 
way to consult his ophthalmologist. He walked to 
the garage, located his car without difficulty but 
climbed into the left rear seat by mistake. The 
attendant noted that he had difficulty locating the 
wheel and ignition. He was able to drive out of the 
garage without difficulty. However, he soon lost his 
way. He, therefore, stopped the car, hailed a taxi and 
gave the driver the address of the ophthalmologist’s 
office but could not recognize any portion of the few 
blocks travelled. After a reassuring but perfunctory 
examination in which visual fields were not done he 
left the office, returned to his car (how is not clear), 
and started home. This is when he had the accident 
with the truck coming from his left side. With a 
police escort he returned home in a taxi, but he was 
unable to direct the driver to his street or to pick out 
his own house until he was directly in front of it. 
During this time the patient had good insight into 
his disability. The spatial dysgnosia continued but 
he was able to continue his practice as a physician 
(except surgery), to prepare his income tax, to make 
appropriate (and successful) investments on the 
stock market, and to participate at a trustees’ meet- 
ing of a local university. 

I first saw this patient three weeks after the onset 
of his visual problem and found an almost complete 
left hemianopia. The eye movements, including the 
optokinetic response, were normal. Since he was 
such a good and reliable observer I asked him to 
document his observation in the form of a letter 
from which the following are excerpts: 

"I can see clearly in front of me the Copley 

Square Library and front of the Copley Plaza 

Hotel, but I cannot picture in my mind how I 

would walk or drive there." 
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“If I go down to the garage, which is under my 

apartment building, I cannot find the door 

which takes me to the elevator of my apart- 

ment." 

“I have gone to my son's place in . . . thousands 

of times but I cannot visualize or ‘see’ the streets 

which are necessary for me to reach my destina- 

tion." 

“When I ride in a car... I am completely lost 

as to where I am." 

“If I leave the Medical Library, I cannot picture 

how I get to the Harvard Club." 

“I can picture the Harvard Stadium where I 

attended every football game for 25 years but 

my approach to the Harvard Stadium is blotted 

out in my memory.” 

“I cannot for the life of me mentally visualize 

what is beyond the periphery of my sight." 

“My memory to reproduce mentally certain pic- 

tures which have been projected into my brain 

by the sense of sight is now obliterated." 

Additionally, the patient was unable to diagram 
the rooms in his house. Examinations three and four 
months later showed partial resolution of the lower 
field defect but little change in the dysgnosia. He 
was not seen again, but died of myocardial infarc- 
tion five years after the foregoing incident. Autopsy 
revealed a complete occlusion of the right posterior 
cerebral artery with infarction of the medial surface 
of the temporal and occipital lobes but sparing the 
dorsal parietum, the most anterior part of the hippo- 
campus, the inferior temporal gyrus and the amyg- 
dala. No lesion was found in the left cerebrum. 


Comment—The testimony in this case 
is given in some detail because of the 
patient's informative insight into his dis- 
ability and the discreteness of his dys- 
gnosic symptomatology. The pathologic 
evidence suggests a localization of the 
lesion (an infarct) in the temporo-oc- 
cipital area of the nondominant hemi- 
sphere rather than in the parietal area. 


Case 2—A 24-year-old, right-handed woman had a 
meningioma of the right occipito-parietal region. 
Her symptoms included episodic colored phos- 
phene, one major convulsion, asymmetrically ho- 
monymous field defects in the left lower quadrant, 
and transient loss of familiarity of where she was. 
The optokinetic response was symmetric and Bell’s 
reflex was not lateralized. Most of the tumor was 
removed surgically but the patient continued to 
have episodic flashes of colored lights although the 
visual fields were full. 


Comment—In this patient loss of spa- 
tial orientation was a transient manifesta- 
tion of a meningioma in the nondominant 
parieto-occipital region. 

Case 3—A 69-year-old man had had rheumatic 
heart disease and an aortic valve replacement. He 
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had previously lost the sight of the left eye from an 
embolic occlusion of the central retinal artery. Nine 
months before the present examination, he devel- 
oped a left hemianopia of the right eye. The optoki- 
netic response was symmetric in the two horizontal 
directions and closure of the eyes showed a normal 
Bell's reflex without lateralization. A conspicuous 
and persistent symptom, however, was an inability 
to localize objects in his seeing field. He regularly 
missed objects in pointing to them and made gross 
errors in trying to grasp them. Yet he identified 
objects in this field, recognized colors, and had 
normal visual acuity in the right eye. 

Computed tomography scan revealed a porence- 
phalic translucency in the right occipital area com- 
municating with the right lateral ventricle. 


Comment—Because of the lack of path- 
ologic corroboration this case does not 
permit sharp localization of the lesion but 
it does illustrate a spatial dysgnosia 
(prominent optic ataxia) with a lesion in 
the posterior portion of the nondominant 
hemisphere. The normal optokinetic re- 
sponse and nonlateralized Bell's reflex 
suggests sparing of, at least, the dorsal 
parietum. 

Case 4—In this 56-year-old, right-handed woman 
the initial symptom was loss of way in customarily 
familiar surroundings. On one occasion she drove 
her car into the rear of another car. Examination 
disclosed a complete left homonymous hemianopia 
with defective optokinetic response on translation of 
the field toward the right. There was tactile extinc- 
tion on the left and the electroencephalogram indi- 
cated a focal abnormality in the temporoparietal 
region. Craniotomy disclosed a glioblastoma in this 
arca. 

Comment—This is a further illustration 
of a loss of ^whereness"' in a patient with 
a lesion (in this case a tumor) centering 
about the temporo-parietal region of the 
nondominant hemisphere. 


Case 5—This 52-year-old man suddenly found he 
was unable to find his way home. He summoned the 
police and had no difficulty in giving his address but 
could not direct them to his home. Shortly thereafter 
he developed left hemiparesis and was found to 
have a tumor of the septum pellucidum. The opto- 
kinetic response was symmetric. 


Comment—This patient's chief symp- 
tom was loss of the sense of ^whereness." 
His lesions appear to have begun in the 
midline structures of the third ventricle 
and to have extended into the nondomi- 
nant hemisphere. 
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Case 6—This 52-year-old right-handed man de- 
veloped intermittent headaches over a period of 
several months. He then found he was bumping into 
objects on his left side, tended to drive his car on the 
middle of the road, and made mistakes in typewrit- 
ing. He could no longer direct his wife’s driving 
because he had “lost my visual recognition.” He 
could not untangle an extension cord or garden hose. 
As a civil engineer he found it particularly difficult 
to judge distances and to assess perspectives in a 
blue print. He lost his ability to make geometric 
sketches and other architectural figures. He could 
not reassemble the parts of his daughter's bicycle. 

Examination showed complete left hemianopia 
and confirmed the constructional apraxia. He had 
great difficulty in assembling the parts of a flashlight 
or in drawing simple figures. He could not draw a 
cube or bisect a line. It all seemed like “a ball of 
wax." He had no other neurologic signs but he did 
have papilledema. Arteriography disclosed a large 
tumor which on biopsy was found to be a glioblas- 
toma. 

Subsequently the patient developed dressing 
apraxia, which was noted first by inability with his 
necktie but later in putting arms in the sleeves. 
Reading and calculations were, however, intact. He 
then became progressively disoriented, had terrify- 
ing hallucinations, developed left hemiplegia with 
neglect of the left side, and died. Autopsy showed 
extensive involvement of the entire right hemi- 
sphere with extension into the pons. There was no 
evident involvement of the left hemisphere. 


Comment—The spatial dysgnosia in 
this case is of especial interest because of 
the patient’s occupation which required 
an unusual ability to appreciate spatial 
relationships. The isolated hemianopia 
pointed to a unilateral lesion in the parie- 
tal region of the nondominant hemi- 
sphere but a co-existent involvement of 
the corpus callosum cannot be denied in 
view of the known infiltrative habit of 
glioblastomas. This may indeed account 
for the profoundness of the patient's 
dysgnosia. 

Case 7—This 61-year-old, right-handed man relat- 
ed a history of intermittent aching of the right eye of 
approximately two years’ duration, relieved by shak- 
ing his head. Five weeks before the present exami- 
nation he suddenly developed a left-sided visual 
field defect and did not know where he was while 
driving his car although he had travelled this route 
many times. On getting home eventually, he was 
unable to negotiate his car into the parking lot. That 
evening he had difficulty finding the door to the 
bathroom in his house. The next morning, however, 
he was well oriented and had no further spatial 


dysgnosia but he continued to have a partial upper 
left quadranopia. The optokinetic response was 
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symmetric and Bell's reflex showed no lateraliza- 
tion. 


Comment—This patient with a pre- 
sumed transient ischemic attack had a 
lapse of his spatial orientation. Judging 
by the fields and the intact optokinetic 
response the lesion was presumably in 
the temporoparietal region of the non- 
dominant hemisphere. 


Case 8—This 64-year-old, right-handed man’s ini- 
tial symptom was loss of way in familiar territory. 
This was first evident on driving his car home from 
the office and in sailing his boat in well-known 
waters. The disability increased so that he mixed up 
rooms in his house. Nevertheless, he was alert in 
other fields and continued to perform surgery. He 
volunteered in jest: 

“T can still do an appendectomy if I can find my 

way to the hospital." 

Other difficulties consisted of mild dressing apraxia 
as evident in putting shoes on the wrong foot and in 
being unable to find the proper pant-leg. 

Examination disclosed a left homonymous hemi- 
anopia with sparing of the central area. He had good 
insight and tested psychometrically as “high aver- 
age." He was able to read well but could not draw a 
simple map, diagram the position of organs in the 
abdomen, or the floor plan of his house, and made 
left-sided errors in inserting the numbers in a cloch- 
face or drawing the petals on a daisy. In attempting 
to bisect a line he indicated a substantially smaller 
left side. 

Pneumoencephalography disclosed a cerebral 
tumor in the lower parietal region on the right. 
Biopsy indicated glioblastoma multiforme. 


Comment—This patient illustrated at 
the onset an almost pure loss of a sense of 
"whereness," which contrasted with his 
mental intactness in other fields. The le- 
sion was situated primarily in the non- 
dominant hemisphere but, owing to thc 
infiltrative nature of the tumor, some in- 
volvement of the corpus callosum cannot 


be excluded. 


Case 9—This patient, a 37-year-old, right-handed 
woman, telephoned her husband to report that she 
was unwell. During the conversation she noted that 
her speech became "nasal" and "odd" but she had 
no difficulty in selecting words. She felt dizzy and 
had a mild midfrontal headache. Her left leg felt 
"tingly" and the headache became severe. When the 
family physician arrived she was unable to identify 
his face. Results of neurologic examination at that 
time were reported to be negative. 

Neuro-ophthalmic examination four days later 
disclosed a left hemianopia, most dense in the upper 
quadrant. She was confused about her position in 
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familiar territory (“cannot encompass a panorama”); 
she made errors in selecting the proper door to take 
in exiting from a room; and in driving with her 
husband she was lost at formerly familiar intersec- 
tions. The optokinetic response was symmetric and 
the Bell’s reflex showed no lateralization. The visual 
acuity was normal. 


Comment—This patient with an un- 
confirmed but presumably vascular le- 
sion had the sudden onset of brain 
stem signs (dysarthria, vertigo) and spatial 
dysgnosia. The visual fields and intact 
optokinetic response pointed to a lesion 
in the occipito-temporal region of the 
nondominant hemisphere. 


Case 10—This patient was a 50-year-old woman 
whose initial symptoms were inability to find her 
way about a neighborhood in which she had lived 
for 25 years and tendency to drive her car on the left- 
hand side of the road. The duration of the symptoms 
was about six weeks at the time of the first examina- 
tion. The neurologic abnormalities were a left ho- 
monymous hemianopia, left facial weakness, and 
astereognosia of the left hand. Angiography revealed 
a mass in the right temporal lobe. This was partially 
resected and found to be a glioblastoma multiforme 
extending upward to the angular and supramarginal 
gyri. The ocular motor functions were not recorded 
preoperatively but five months after the surgery she 
did show deviation of the eyes to the left on closure 
of the eyelids but still no asymmetry of the optoki- 
netic response. At death, 14 months after surgery, 
the brain showed diffuse tumor of the right hemi- 
sphere but no involvement of the left hemisphere. 


Comment—This patient with a glio- 
blastoma in the right temporal lobe had 
symptoms of loss of way in a formerly 
familiar neighborhood and disorientation 
in driving a car. The visual fields showed 
a complete left homonymous hemianopia 
and a spasticity of the eyes to the left on 
forced closure of the eyelids but the opto- 
kinetic response was symmetric even at 
an advanced stage of the disease. 

Case ll—This 32-year-old man had a partial 
pneumonectomy for chronic aspergillosis. During 
surgery the systolic blood pressure fell to between 
30 and 40 mm Hg on two occasions. In the next 
few days he appeared to be blind as he groped for ob- 
jects although he denied any visual defect. He was 
also profoundly amnesic. Two weeks after surgery 
he was still amnesic and confabulated freely to cir- 
cumvent his memory defect. No field defect was evi- 
dent on confrontation. He readily identified ob- 
jects (comb, keys, coins, and the like) and colors but 


was unable to localize the objects in space. Thus 
he handed me a pencil at some distance from my 
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outstretched hand. He was unable to draw a square, 
triangle, or clock-face although he wrote legibly (at 
an angle across the page). He was unable to read; 
indeed, he could not tell whether the book which he 
held in his hand was right-side-up or upside-down. 
Computed tomography scan showed biparietal le- 
sions compatible with infarcts. 

During the next two weeks the patient’s memory 
and testing ability improved. It was then apparent 
that he had right-left confusion, finger agnosia, 
acalculia, alexia without agraphia, a partial right 
homonymous hemianopia, continued constructional 
apraxia, and inability to recognize faces (even his 
own face on the TV monitor). 

By six weeks after surgery his memory had im- 
proved greatly but he still had a homonymous 
hemianopic defect in the lower right field, was 
unable to draw a clock-face or diagram a house, car, 
or sailboat. His visual acuity was at least 6/12 
(20/40) and he had recovered his ability to dial the 
telephone. 

Comment—This patient who evidently 
suffered anoxic episodes during surgery 
had computed tomographic scan evi- 
dence of biparietal lesions. His conse- 
quent symptoms consisted of a complex 
mix of Gerstmann's syndrome, prosopag- 
nosia, alexia without agraphia, and spatial 
dysgnosia. 

Case 12—This 63-year-old woman has been fol- 
lowed up for several years because of the presump- 
tive diagnosis of Alzheimer's disease. A computed 
tomography scan had shown bilateral cortical atro- 
phy. The onset, approximately five years previously, 
was characterized by memory impairment, which 
progressed to dressing apraxia, loss of way in famil- 
iar environments, neglect of food on the left side of 
the plate, and progressive left hemianopia. The 
optokinetic response was relatively poor on rotation 
to the patient's right and the eyes showed spasticity 
of gaze to the right on closure of the eyelids. The 
visual acuity was 6/7.5 (20/25). The recognition of 
objects was highly variable but recognition of color 
was always accurate and often the patient used color 
as a mnemonic for identifying objects and places. 

A persistent symptom was inability to find her 
way about. This was evident by getting lost out of 
doors in a customarily familiar territory or in finding 
the appropriate rooms in her house. She would 
frequently start out in the wrong direction. She had 
difficulty finding the door to the car and usually 
ended up trying to get into the car in front of the 
door on the right side. She was unable to find objects 
that she nevertheless identified and showed erro- 
neous reaching for objects that she could see and 
identify. She frequently failed to fixate on an object 
of attention, claiming that she "cannot see because 
the eye-balls move around in the head." She was 
able to write out simple dictation but was unable to 
read, even individual words. She could not draw a 
clock-face or follow the diagram of a simple maze. 
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Yet she was able to write well. When her visual 
recognition failed she impulsively tried to feel ob- 
jects and had much better tactile recognition than 
visual recognition. She also frequently failed to 
recognize persons by sight but could do so by sound 
and touch. On one occasion she recognized her 
husband only by feeling his beard. She did not 
recognize her own face on the TV monitor. 

During a recent visit she was unable to estimate 
the relative or absolute distance of objects from her. 
She repeatedly bumped into objects even in her 
seeing field. When asked to bisect a horizontal line 
she drew a vertical line considerably to the right of 
the horizontal line and did not recognize the dis- 
crepancy. She was unable to arrange books in front 
of her by order of size. 

Despite these incapacitating and socially embar- 
rassing difficulties the patient was in excellent audi- 
tory rapport with the examiner, had good insight 
into her difficulty, even joking about some of her 
misadventures, and volunteered that she hoped we 
might turn up something of use to others if not to 
herself. 


Comment—This patient with bilateral 
diffuse cerebral disease (Alzheimer’s dis- 
ease) had symptoms that were predomi- 
nantly visual. In the initial stages of the 
disease she had consulted numerous oph- 
thalmologists. The visual symptoms in- 
cluded visual anomia and moderate mem- 
ory impairment. Most particularly her 
symptoms centered about a loss of the 
“sense of whereness, dressing apraxia, 
and appreciation for distances. These 
symptoms contrasted with the intactness 
of auditory and tactile appreciation and 
with her insight. The hemianopia, opto- 
kinetic response, and spasticity of gaze 
suggested a lesion predominantly in the 
parietal lobes of both sides. 


Case 13—This patient was a 57-year-old woman 
with presumed Alzheimer’s disease. Her major corh- 
plaint was an inability to read, which waxed and 
waned. She could see individual letters but was 
unable to synthesize them together in meaningful 
words or sentences. She had seen “millions of 
doctors” and had received three new pairs of glasses 
without benefit. At one clinic she was told she had 
hysteria. 

In addition to the reading problem she had lost 
her way in the neighborhood several times, had 
dressing apraxia, and was unable to set the table 
correctly at home. On examination she was found to 
have some memory impairment, right-left confu- 
sion, and dyslexia without agraphia. She also had 
some object agnosia which she attempted to circum- 
vent by palpating objects. She said she could recog- 
nize objects by touch better with her eyes closed 
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than with them open. Her visual acuity was 6/9 
(20/30) and she had good color perception. The 
visual fields were full. Pneumoencephalography 
showed cortical atrophy. 


Comment—Although this patient’s 
major complaint was dyslexia, caused 
presumably by dominant hemisphere in- 
volvement, she also had spatial dysgnosia 
compatible with nondominant hemi- 
sphere involvement. 


Case 14—This patient was a 26-year-old. left- 
handed woman whose initial relevant symptom was 
transient unsteadiness (ataxia) of the left hand. This 
ataxia partially cleared but was followed by slurring 
of speech, recurrent weakness of the left leg, aud 
internuclear ophthalmoplegia. Multiple sclerosis 
was diagnosed. The patient then developed visual 
difficulty and on examination was found unable to 
localize objects on the left side. She had no hemi- 
anopia and could identify objects and recognize 
their colors in both fields but was unable to locate 
them on the left side. She would often indicate their 
position by pointing to the wrong side. When asked 
to point to her left knee, leg, or ear she either had no 
idea where it was or pointed to the right side. She 
would make gross errors in grasping for objects on 
the left and sometimes reach on the right. In con- 
versing with persons at the bedside she would 
frequently fixate on a person on one side while ad- 
dressing the person on the opposite side. When 
asked to indicate my position at the foot of her bcc 
she frequently pointed to the head of the bed with- 
out being aware of the inconsistency. Similarls 
when asked to close her eyes and point to objects iv 
her room such as the window, flower vase, and tht 
like, she would project them as often to the wrong 
side as to the correct side. 


Comment—This left-handed woman 
with presumed multiple sclerosis showed 
a spatial dysgnosia that was predominant- 
ly lateralized and sometimes expressed as 
a mirror-image projection. The site of the 
lesion or lesions was uncertain but was 
probably bilateral although asymmetric. 


Case 15—This patient was an 18-year-old, lefi- 
handed girl who developed difficulty in gait anc 
left-sided hemianopia with loss of the optokineti 
response on movement of the field to the patient's 
right. No diagnosis was established at this time. The 
patient was again seen at age 26 years because sh: 
became lost in familiar surroundings. She observ ed 
that the “familiar had become unfamiliar" and shi 
had to depend on auditory or tactile clues for orien- 
tation. By way of illustration she described how sl« 
had become lost on her customary trip to school an: 
was only re-oriented by the sound of a train at : 
nearby station. Or again she had learned which we. 
her apartment floor by counting the number of step- 
required to reach her proper landing. The patiein 
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was alert and had intelligently developed clever 
mnemonics to bypass her problem of dysgnosia. She 
volunteered that not only sounds but touch and 
smells had become extremely important to her. 

.On examination the patient now showed in addi- 
tion to the left hemianopia a partial right upper 
quadranopia indicating a bilateral lesion. Her gait 
had recently worsened, and was particularly bad 
after a hot bath. Multiple sclerosis was diagnosed. 

One year later the patient developed central scoto- 
mas and for the first time’ was unable to read. 
Following this she developed optic atrophy. 


Comment—tThis patient in whom spa- 
tial dysgnosia became a prominent symp- 
tom of multiple sclerosis, illustrates the 
mnemonics for bypassing the visual de- 
fect. 


Case 16—A 57-year-old man with biparietal mes- 
tastatic carcinoma (thyroid) had headaches and 
“blurring of vision.” The initial symptom was a 
tendency to drive his car on the left hand side of the 
road. This was followed by difficulty in dressing and 
feeding himself, overshooting the mark on reaching 
for objects, and right-left confusion. On examination 
he was unable to draw simple diagrams and he was 
found to have a complete left homonymous hemi- 
anopia. Visual acuity was at least.6/60 (20/200). 
Following excision of two nodules in the right 
parietum he developed anomia and right-sided sei- 
zures. A radioactive iodine (!?!]) scan indicated a 
lesion in the left parietum. He then developed an 
aggravation of his dressing apraxia, he could not 
orient himself on getting into bed or sitting in a 
chair, and made erroneous attempts to grasp an 
object that he could nevertheless see and identify. 
He was alexic and often unable to tell whether 
reading matter was right-side up or upside down but 
he recognized colors accurately. 


Commeni—]ln this patient with pro- 
found spatial dysgnosia the major clinical 
symptom pointed to a lesion in the non- 
dominant parietal region but minor 
symptoms and !?!] scan indicated a lesion 
in the dominant parietal region as well. 


Case 17—This patient was a 31-year-old woman 
who had been bom four months prematurely and 
weighed only 907.2 g at birth. She had never been 
able to read, write, or recognize people but she 
comprehended speech so well that she could pro- 
gress through school and was a Ph.D. candidate in 
speech therapy. Her conspicuous symptoms were 
an almost total inability to navigate by visual cues 
and erroneous reaching for objects. She depended 
heavily on auditory and tactile information and acted 
as a blind person. Nevertheless her visual acuity was 
6/9 (20/30), as determined by laborious deciphering 
of letters. The fundi and pupillary reflexes were 
normal. The visual fields were difficult to assess but 
there appeared to be a bilateral defect. Additionally, 
there were bilateral pyramidal tract signs and ocular 
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motor disturbances suggesting cerebral diplegia and 
ocular motor apraxia. 


Comment—This patient with bilateral 
cerebral lesions of obscure, but presum- 
ably developmental, origin had spatial 
dysgnosia despite an intact sensorium in 
other spheres. 


DISCUSSION 


The results of this study agree with 
those of others, in indicating that unilat- 
eral lesions in the .nondominant hemi- 
sphere may impair the sense of “where- 
ness." The patients became lost in famil- 
iar territory; they showed erroneous 
reaching for objects which they could 
nevertheless identify; they failed in de- 
sign drawing; and they were prone to auto 
accidents. This series further suggests 
that the responsible lesion involved the 
area bordering the occipito-temporo- 
parietal region rather than the whole pari- 
etum as often assumed. This is suggested 
by the tendency for the hemianopic de- 
fect, when partial, to be in the upper left 
field and by the usual sparing of the 
optokinetic response and the symmetric 
Bell’s reflex which are affected with su- 
perior parietal lesions. 

Bilateral lesions, on the other hand, 
produce more complex and more pro- 
found dysgnosic signs, often confounded 
with other visuocognitive disturbances. 
Spatial dysgnosia then may or may not be 
the presenting symptom depending on 
the site of the lesion. In the present series 
of bilateral lesions the other symptoms 
included object anomia, alexia, dressing 
apraxia, right-left-confusion, prosopag- 
nosia, and memory impairment in addi- 
tion .to the ‘strictly spatial dysgnosia. 
Many of these symptoms related to in- 
volvement of the dominant hemisphere as 
well as that of the nondominant hemi- 
sphere. 

Color recognition was usually well pre- 
served even when the lesions were bilat- 
eral and though they caused severe spatial 
dysgnosia. The auditory and tactile dis- 
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criminations were also well preserved so 
that the patients relied heavily on these 
senses for orientation. 

It is tempting to suggest that the right 
occipito-temporoparietal or angular gy- 
rus region of the human brain is the 
visuospatial counterpart of the visuo- 
verbal representation in the left angular 
gyrus region. But as Battersby and associ- 
ate!? have pointed out, this may be spe- 
cious for the profound communicative 
disorder occurring with the left-sided le- 
sions may be masking a visuospatial dis- 
order. In the case of right-sided lesions 
we may simply be witnessing a distur- 
bance in spatial judgment unadulterated 
by other visual symptoms. This possi- 
ble bilateral representation, nevertheless, 
does not lessen the practical importance 
of overt visuospatial dysgnosia in the 
localization of right-sided lesions. 

The symptoms of patients with visuo- 
spatial dysgnosia overlap with those of 
Balint’s syndrome (“psychic paralysis of 
gaze and visual inattention”). The ocular 
motor defect in both has been termed 
optic ataxia. The conditions may, howev- 
er, be distinctive both phenotypically and 
topologically. Whereas in pure visuospa- 
tial dvsgnosia the patient is unable to 
localize an object either by pointing with 
his hands or fixating with his eyes (a true 
optic ataxia), in pure Balint’s syndrome 
he is unable to move his eyes voluntar- 
ily toward an excentric object of regard 
while, nevertheless, retaining full random 
movements (a true ocular motor apraxia). 
The lesion in predominant visuospatial 
dysgnosia is in the angular gyrus region 
of the nondominant hemisphere and is 
often unilateral, whereas that in Balint’s 
syndrome is in the superior parietal re- 
gion and is bilateral. 


CONCLUSIONS 


l. Spatial dysgnosia may be a present- 
ing or prominent sign in brain disease. It 
has relevance to ophthalmology. 

2. The lesion for predominent visuo- 
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spatial dysgnosia appears to be in the 
nondominant hemisphere, most particu- 
larly in the area comprising the junction 
of the occipito-temporoparietal regions. 

3. With lesions limited to this area pa- 
tients may have a specific loss of the sense 
of "whereness'* of themselves’ in relation 
to the environment and in the relation- 
ship of objects to each other. 

4. Visuospatial disturbances resulting 
from lesions in the dominant hemisphere 
may be masked by other gnostic symp- 
toms. 

5. With the more extensive lesions, 
most especially those involving similar 
areas in both hemispheres, the patients 
have not only spatial disturbances but 
other cognitive disturbances associated 
with vision. 

6. Spatial dysgnosia may occur with 
any of several etiologies. In the present 
series these included: tumors, vascular 
accidents, Alzheimer's disease, multiple 
sclerosis, and developmental aberrations. 


SUMMARY 


Spatial dysgnosia may occur in patients 
with various forms of brain disease, in- 
cluding tumors, vascular accidents. 
Alzheimer’s disease, multiple sclerosis. 
and developmental aberrations. Patients 
with lesion in the nondominant hemi- 
sphere, particularly at the junction of the 
occipito-temporoparietal regions, may 
manifest predominantly visuospatia! 
dysgnosia—a loss of the sense of “where- 
ness" in the relation of himself to his 
environment and in the relation of object. 
to each other. Visuospatial disturbance. 
caused by lesions in the dominant hemi- 
sphere may be masked by other gnostic 
symptoms. Patients with more extensive 
lesions, especially those involving simila- 
areas in both hemispherts, may also ex- 
hibit other cognitive disturbances assoc.- 
ated with vision. 
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IN VIVO CHOROIDAL THICKNESS MEASUREMENT 


D. JACKSON COLEMAN, M.D., AND FREDERIC L. Lizzi En. SCD. 
New York, New York 


The vascular coat of the eye has long 
been considered responsible for numer- 
ous effects on ocular physiologic and 
aging processes. Many of these effects can 
only be suspected because of the delicate 
nature and inaccessible location of the 
choroid. The choroid has been described 
as an erectile tissue! and likened to the 
corpus cavernosum? in its structure and 
function of supporting the retina and con- 
trolling pressures in the globe through 
volume displacement and fluid transport. 
The limited ability to measure thickness 
variations of the choroid in the living 
state has prevented satisfactory documen- 
tation of its function while it is blood 
filled and physiologically active. We pre- 
sent herein a system that has allowed us 
to make accurate measurements of the 
choroid by using sophisticated ultrasonic 
and computational techniques. 

This system uses the complementary 
functions of the amplitude and spectral 
domains of reflected ultrasound to permit 
mathematical derivations of resonance, 
absorption, and scattering elements of the 
eye so that thin tissue plates or planes can 
be precisely and accurately measured in 
the living state. The thickness of the reti- 
na, choroid, and sclera can be measured 
to an accuracy of better than 20 p with a 
10-MHz center frequency. This accuracy 
can be further improved by using higher 
center frequencies. 
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METHODS 


Our digital approach to clinical ultra- 
sound evaluations uses two computer sys- 
tems. The first system functions in a data 
acquisition mode and is integrated with 
a conventional, high-resolution B-scan 
intrument.? This system digitizes echoes 
from specific ocular segments and stores 
these clinical records for subsequent ana- 
lyzing using the second computer sys- 
tem. The second computer system is con- 
figured as an interactive data-processing 
station. It permits the operator to view 
recorded data in a variety of formats, to 
*7zoom-in" on an area of particular inter- 
est, and to analyze selected tissue seg- 
ments by using a library of processing 
techniques to answer specific questions. 
These techniques are extremely broad in 
scope and can be used to address prob- 
lems in diagnosis as well as biometry. 

A simplified block diagram of the data 
acquisition system is shown in Figure 1. 
In clinical operation, the ultrasonograph- 
er first surveys the eye with high resolu- 
tion A- and B-scan instruments to deline- 
ate the area of interest. Then the examiner 
adjusts the location of displayed markers 
to bracket this area on a B-scan display, as 


TRIGGER A/B SCAN 
SECTOR LOGIC PLAYBACK 
SCAN 












ENCODER 


Fig. 1 (Coleman and Lizzi). Block diagram of the 
data acquisition system. Radio frequency (R.F.) sig- 
nals are digitized, then computer processed for 
storage on magnetic tape and for real-time display 
during clinical examination. 
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shown in Figure 2. These brackets define 
the tissue in which echoes will be digi- 
tized. Care is taken to assure that this 
segment lies within the transducer's 
depth of focus and that the scan lines do 
not traverse the highly attenuating ocular 
lens. In the present studies of the outer 
layers of the globe, a tissue thickness of 
7.5 mm is bracketed for digitization, and 
this range easily encompasses the retina, 
choroid, and sclera. 

After satisfactory positioning, the ultra- 
sonographer initiates the digital system 
and rescans the eye. Along each scan line, 
the radio frequency echo signals that re- 
turned from the bracketed tissue segment 
are applied to a high-speed analog to 
digital converter. The converter digitizes 





Fig. 2 (Coleman and Lizzi). Bracketed B-scans. 
Conventional B-scan shows superimposed concen- 
tric-arc brackets (arrows) to indicate the region from 
which radio frequency signals are being digitized in 
a sector scan of the eye. 
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these signals, stores them temporarily, 
and relays them via a minicomputer to 
magnetic tape. Typically, a 6-bit sample 
of the signal is acquired every 10 nano- 
seconds, and 1,024 samples are accu- 
mulated within the 7.5-mm  bracketed 
segment. This digitization and transfer 
process is automatically repeated for each 
of 100 sequential scan lines. The auto- 
matic sequencing of tasks is triggered by 
an optical encoder, which senses the angu- 
lar position of the transducer and initi- 
ates digitization along scan lines that are 
separated by 0.3 degrees. 

A specialized data acquisition mode 
can be used for detailed biometry. A- and 
B-scan displays are used to align the 
transducer so the ultrasonic beam is per- 
pendicular to the structures of interest. 
Then, digitization is initiated while the 
transducer axis is fixed. Echoes from the 
bracketed region are digitized ten times a 
second; 100 radio frequency A-scans are 
acquired for subsequent processing. This 
"fixed-axis" mode is of great assistance in 
identifying tissue surfaces and suppress- 
ing extraneous cluttering echoes that can 
obscure echoes from the most important 
tissue elements. In all cases, the digitized 
data can be retrieved from tape and re- 
played through the minicomputer, which 
reconstructs a conventional B-scan for 
display on a television monitor. These 
displays are used to verify proper data 
acquisition and tissue bracketing. 


RESULTS 


The thickness of the normal ocular lay- 
ers is best measured by using the fixed- 
axis mode. Figure 3 shows a sequence of 
results from one such measurement for 
which the digitized radio frequency sig- 
nals have been reconstructed for display 
at an interactive graphics terminal. The 
100-MHz sampling rate used to digitize 
these signals corresponds to a spatial rate 
of one sample for each 7.5 um of dis- 
played tissue depth. The graphics soft- 
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Fig. 3 (Coleman and Lizzi). Fixed-axis mode. Se- 
quential radio frequency signals are digitized with 
the transducer maintained in a fixed position. Slight 
horizontal shifts of the signals result from patient 
motion. When compensation for motion is made, a 
series of lines can be averaged to enhance fixed 
structures such as the retinal, choroidal, and scleral 
interfaces while suppressing echoes of moving 
structures (see also Figure 6). 


ware performs a linear interpolation be- 
tween these sample values to reconstruct 
graphs such as those in Figure 3. 
Several practical considerations are il- 
lustrated in Figure 3. First, clutter echoes 
are usually observed in the posterior vit- 
reous, within the choroid, and within the 
sclera. The sources for these echoes are 
usually small scattering elements, such as 
choroidal blood vessels. Although these 
echoes usually exhibit relatively small 
amplitudes, they can cause ambiguities in 
identifying reflective surfaces; addition- 
ally, they can create uncertainty in defin- 
ing the onset of echoes from such tissue 
surfaces as that of the anterior sclera. 
The uncertainties introduced by clutter 
can be eliminated by comparing series of 
sequential digitized records. Clutter ech- 
oes have been found to vary much more 
significantly with time than do those of 
the major anatomic interfaces. This fea- 
ture is caused by vascular pulsations 
within the choroid and by small eye 
movements. Even a cooperative patient 
has small saccadic eye movements; these 
movements affect the echoes from small 
scattering centers to a significant degree 
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as these centers move through the 0.3-mm 
beam width. Conversely, echoes from the 
broad surfaces of the retina, choroid, and 
sclera remain relatively stable during 
these small movements. 

The relative stability of the echoes from 
the ocular layers permits clutter echoes to 
be rejected for unambiguous measure- 
ments. In simple cases, such as that 
shown in Figure 3, this rejection can be 
accomplished by visual inspection. In 
more complex cases, the computer can be 
used to perform a coherent integration to 
reject clutter. In coherent integration, the 
average of the radio frequency traces is 
computed after the echoes have been 
time-aligned with respect to a constant 
feature, for example, of the posterior 
scleral echo. The averaging reinforces 
constant echo features while components 
from the variable clutter tend to average 
out to zero. 

After clutter ambiguities are resolved, 
another practical problem, that of resolv- 
ing the retinal surfaces, must be dealt 
with. Most clinical situations require 
transducers with center frequencies of 
10 MHz or less to provide adequate sensi- 
tivity and penetration. These transducers 
can resolve the relatively thick sclera but 
cannot resolve the retina. Thus, inspec- 
tion of typical results, as in Figure 3, 
permits one to assess the scleral thickness 
and the thickness of the combined retinal 
and choroidal layers. Although chorioret- 
inal thickness can be a useful index, it 
does not afford separate evaluation of 
these two layers. 

In the digital system, retinal thickness 
can be accurately measured by spectrum 
analysis techniques,* even when the two 
retinal surfaces do not appear as distinct 
entities in the recorded echo signals. 
Spectrum analysis involves the Fourier 
transformation of selected echoes and can 
be viewed as a decomposition of these 
echoes into their constituent sine-wave, 
or frequency components. The technique 
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is analogous to the decomposition of 
white light into a spectrum of celors or 
the spectroscopic techniques used in 
voice-print analysis. 

The spectrum produced by this tech- 
nique can be interpreted as a plot af tissue 
reflectivity vs frequency. The spectrum 
for a layered structure, such as the retina, 
reveals much about its dimensions and 
mechanical properties. The spectrum for 
the retina consistently exhibits a scal- 
loped shape with a sequence of peaks and 
nulls. The peaks occur because the echoes 
from the two retinal surfaces interfere 
constructively at certain frequencies and 
destructively at other frequencies, pro- 
ducing spectral peaks or nulls in inverse- 
ly proportionate distances to the distance 
between retinal surfaces. Measuring this 
frequency interval permits accurate reti- 
nal thickness determination. 

Figure 4 illustrates the spectral com- 
putations. Two retinal echoes from dif- 
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ferent scan lines are shown. In one case, 
the retina is marginally resolved and its 
estimated thickness is 190 jum. In the 
other case, the retinal thickness is smaller 
and the retinal surfaces cannot be re- 
solved. Figure 4, bottom left, shows com- 
puter-derived spectra for both cases. 
Note that the shape is similar for both 
cases and that the null frequencies are 
well demarcated, permitting accurate 
thickness measurements. The spectral 
thickness determinations agree with the 
estimate based on Figure 4, top left. 

The above techniques have proved es- 
sential in rear-wall biometry. First, the 
echoes are presented, as in Figure 3, and 
clutter rejection is applied by visual in- 
spection or coherent integration. Second, 
the thickness of the retina is determined 
by isolating retinal echoes and applying 
spectrum analysis techniques. Third, the 
determined retinal thickness is used to 
establish where the anterior choroid is 
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Fig. 4 (Coleman and Lizzi). Retinal spectra. 
Computer-generated spectra of radio frequency sig- 
nals from the retina show scalloping that provides a 
measure of retinal thickness. A. Top left, The radio 
frequency signal of a retina with surfaces that can- 
not be resolved by examination of the signal itself 
(that is, echo pulses from the two retinal surfaces are 
superimposed). Top right, The radio frequency sig- 
nal of a retina that barely can be resolved in the 
signal (that is, two separate echo pulses can be 
identified). Bottom left, The spectra of the two radio 
frequency signals. 


VOL. 88, NO. 3, PART I 


located with respect to the anterior retina 
located by the onset of the retinal echoes 
in the displayed signals. The anterior 
retina is accurately represented (even 
when the posterior retina cannot be dis- 
tinguished). Fourth, the thicknesses of 
the choroid and sclera are determined by 
measuring the appropriate time intervals 
on the display and dividing these by C/2. 
Here, C represents the velocity of propa- 
gation in the choroid and sclera. 

The velocity values used in the above 
computations® are listed in the Table. 
While propagation velocity data have 
been reported for the sclera, there are no 
reported values for the retina and choroid. 
We have chosen the velocity of analogous 
tissues for use in computing the thickness 
of these layers. For the retina, we apply 
the velocity reported for brain tissue. For 
the choroid, we apply the value for anoth- 
er highly vascular tissue, the spleen. (The 
value for spleen tissue is extremely close 
to that reported for blood.) 

Although the velocity values we have 
chosen are probably close to actual val- 
ues, some residual error occurs in thick- 
ness computations. This error is extreme- 
ly small because all tissue velocities lie in 
a narrow range (about + 5%) and because 
analogous tissues have been selected. In 
any case, relative measurements between 
normal and abnormal layers will show the 


TABLE 


VELOCITY OF PROPAGATION IN 
POSTERIOR OCULAR TISSUES 











Velocity, 
Tissue Location mm/p sec 
Vitreous humor 1.53 
Retina 1.54* 
Choroid 1.571 
Sclera 1.65 
Orbital fat 1.46 





*Extrapolated from the measured velocity in 
brain tissue. 

HExtrapolated from the measured velocity in 
spleen tissue and blood. 
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Fig. 5 (Coleman and Lizzi). Digitized radio fre- 
quency signals. The radio frequency signals from 
the posterior regions of the eye show echo complex- 
es from the retina, choroid, sclera, and orbital fat. 
The retinal thickness is determined by spectrum 
analysis; the spectrally derived retinal thickness 
is subtracted from the thickness of the retina plus 
the choroid to determine the choroidal thickness; 
the scleral thickness is determined directly from the 
radio frequency signal. Temporal dimensions are 
converted to spatial dimensions assuming the 
propagation-velocity values listed in the Table. 


correct percentage variations, assuming 
that velocity does not vary significantly 
from subject to subject. 

Computed results from the normal eye 
(Fig. 3) are presented in Figure 5. This 
eye has dimensions that are representa- 
tive of normal patients examined to date. 
Specifically, retinal thicknesses are typi- 
cally on the order of 170 jum, choroidal 
thicknesses are typically on the order of 
450 um, and scleral thicknesses are typi- 
cally near 1 mm. These values have been 
obtained for posterior segments removed 
from the macula. 

Currently, the population of normals is 
being expanded to assess normal variabil- 
ity and variations with spatial location 
(for example, near the macula). A variety 
of factors, including age, must be as- 
sessed before statistically valid means 
and ranges can be evaluated. 

Figure 6 illustrates a retinal detach- 
ment examined with the digital system. 
The displayed signals were computed by 
using coherent integration, as previously 
described. Here, the reina was found to 
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Fig. 6 (Coleman and Lizzi). Coherently integrated 
digitized radio frequency signals. Adding several 
aligned radio frequency signals enhances the echoes 
of "fixed" structures while it suppresses noise and 
echoes of structures that move during the examina- 
tion period. The signal of Figure 6 shows a fluid- 
filled region between the retina and the choroid. 


have a thickness of about 120 uum. Subret- 
inal fluid occupied 550 um. The thickness 
of the choroid (probably bound by the 
pigment epithelium) in this abnormal 
state was 390 um. A thickened sclera was 
also observed. 

We have also examined the retina over- 
lying choroidal tumors. Figure 7 shows 
a typical result in which the recorded sig- 
nals can be used to identify the over- 
lying retina. Its thickness is then deter- 
mined by spectrum analysis as shown. 
For small melanomas, retinal thicknesses 
near 200 jum are typical. 
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DISCUSSION 


The thickness of the choroid has been 
variously described. Duke-Elder and 
Wyber! summarized the work of investi- 
gators?" around the turn of the 19th 
century who reported choroidal thickness 
estimates ranging from 0.05 mm to 
0.35 mm. They believed the most correct 
estimate of thickness to be 0.22 mm pos- 
teriorly, as reported by Salzmann® This 
value has been repeated by Wolff.2 
Hogan? estimated the thickness to be 
0.3 mm in the peripapillary and macular 
regions, thinning to 0.15 mm in the pe- 
riphery. The primary technique upon 
which the reported values for choroidal 
thickness have been based was an in 
vitro measurement, which utilized injec- 
tion techniquestoreform the vascular com- 
ponent of the choroid. Measurements of 
in vivo dimensions of the choroid were 
not found by Hogan. 

The choroid, bound by the lamina 
suprachoroidea (estimated at 10 to 34 p 
by Wolff?) and the basal lamina (estimated 
at 1.5 u by Wolff?) have been divided into 
three. vascular layers: a layer of large 
vessels, Haller's layer; a layer of medium- 
sized vessels, Sattler's layer; and the 
innermost layer, the choriocapillaris. The 
choriocapillaris ends anteriorly at the 
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Fig. 7 (Coleman and Lizzi). Digitized radio frequency signals from a malignant melanoma. The digitized 
radio frequency signals from a malignant melanoma of the choroid are different from those of the 
corresponding region of a normal eye (such as the signals shown in Figure 5). Left, The radio frequen- 
cy signal. Right, The spectrum computed from the leading edge of the tumor, which includes a slightly 
thickened retina. 
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ora serrata but the large and medium- 
sized vessel layers continue into the cili- 
ary body.? 

At least three physiologic functions of 
the choroid have been described: nutri- 
tion, pressure regulation (in terms of 
both maintenance of intraocular pressure 
and in supporting the accommodative 
mechanism), and dissipation of radiant 
energy.!° A study of blood flow in albino 
rabbits revealed a steady, high linear 
velocity,!? suggesting the importance of 
the choroid in supplying the previously 
noted physiologic support for the ret- 
ina as well as the ominous retinal conse- 
quence of its interruption. 

The importance of the choroid was per- 
haps only mildly overestimated by Mag- 
itot,!! who believed that “more than half 
of ocular pathology is a consequence of 
disturbances that develop in the layers of 
the choroid.” 

Clearly, much remains to be learned of 
the function of the choroid. The present 
technique of accurately ‘measuring the 
thickness of the choroid may prove useful 
in documenting thickness variations with 
age, function, and disease. The effects of 
drugs on choroidal thickness may also be 
studied to advantage in not only docu- 
menting their effects but further elucidat- 
ing the function of the choroid. 

We are currently evaluating a large se- 
ries of normal patients in order to tabulate 
the range of variation found in different 
age groups, ocular pressures, and refrac- 
tive errors. Further measurements in ab- 
normal conditions such as macular de- 
generation and progressive myopia may 
help us to understand the role of the 
choroid in these processes. 


SUMMARY 


We developed a system that permits 
exceptionally accurate measurements of 
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human choroidal thickness in vivo by 
means of ultrasound. With minicomputer 
techniques, the complementary functions 
of the time and spectral domains of re- 
flected sound can be used to permit meas- 
urements accurate to less than 20 y at 
10 MHz center frequency. Even more 
accuracy can be obtained with higher 
center frequencies. ` 

Choroidal thickness has been found to 
exceed that previously reported, with typ- 
ical values of 420 u found at the posterior 
pole. Even greater values are seen in 
regions outside the macula. 
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INSTRUMENTATION AND TECHNIQUES 
FOR CORNEAL MICROSURGERY 


GERARD W. CROCK, F.R.C.S., LJUBOMIR PERICIC, S.P.M. (ZADAR), 
LEON GOLDBERG, F.R.C.S., JOHN SCRIMGEOUR, F.M.P.I.A., 
AND NANETTE CARROLL 


Melbourne, Australia 


Ab externo corneal section is used com- 
monly because of such advantages as the 
relative absence of bleeding and the pre- 
servation of the conjunctiva, in which a 
filtering bleb is present from a previous 
drainage procedure for glaucoma. 

Positioning of the section away from 
the chamber angle diminishes the likeli- 
hood of trabecular damage, which may be 
associated with the postoperative pres- 
sure rise noted after limbal sections.} 
Swan? emphasized such anatomic consid- 
erations in his histologic examination of 
pathology specimens. 

We describe herein the further develop- 
ment of the contact lens corneal cutter for 
making cataract sections and a new ster- 
eotaxic instrument, which is used to in- 
sert atraumatic sutures into donor corneal 
disks and to effect the initial placement of 
the graft into the recipient. 

The design features and applications of 
the contact lens corneal cutter and its 
accessories were described previou:ly.?:4 


MATERIAL AND METHODS 


The 10-mm diameter contact lens cor- 
neal cutter is the largest in the series. 
Except for one special feature, its basic 
construction is identical with that of the 
other instruments in the present pro- 
duction range of 7-, 8-, and 9-mm cor- 
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neal graft cutters. In the 10-mm cutter, 
twin depth control rods are placed oppo- 
site each other on the instrument body 
(Fig. 1). These additional rods facilitate 
superior half corneal sections of the 
right and left eyes. 

The rod which rotates the cutting 
mechanism is placed near the outer can- 
thus so that its function cannot be imped- 
ed by contact with the side of the patient’s 
nose (Figs. 2 and 3). Procedural details 
are shown in Figures 3 through 5. 

The prototype stereotaxic donor disk 
chuck and frame which has been intro- 
duced as part of a new system of micro- 
surgical corneal grafting, has now been re- 





Fig. 1 (Crock and associates). Side view of a 
10-mm contact lens corneal cutter being lowered 
onto a right eye. Fixed control rod for rotating the 
knife carriage has a white silicone rubber sleeve. 
Retractable depth control rod has a gray silicone 
rubber sleeve. A second channel, at the tip of the 
operator s index finger, accepts the depth control rod 
when the cutter is used for superior half corneal 
section of the left eye. Knife blade and micrometer 
screw can be seen through the window in the 
instrument bodv. 
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Fig. 2 (Crock and associates). The 10-mm contact 
lens corneal cutter has been seated on the right eye. 
Micrometer screw is aligned with its retractable 
depth control rod at the 12 o'clock position relative 
to the superior corneoscleral limbus. 


fined to further simplify and expedite pre- 
paration of the donor cornea (Figs. 6-13).?*4 

The stereotaxic donor disk chuck and 
frame has a solid steel base encased in 
silicone rubber. A vertical arm supports 
an angulated bracket, which can be rotat- 
ed in the X-axis about a joint at the top of 
the arm. The horizontal limb of the brack- 
et articulates with a vertically mounted 
chuck, which can be rotated 360 degrees 





Fig. 4 (Crock and associates). Cataract removal 
after minimal traction on the cornea through the 
single loop 10-0 nylon suture at 12 o'clock. A run- 
ning suture has also been inserted into the cornea 
before the lens extraction. 


Fig. 3 (Crock and associates). Knife has been 
lowered into cornea, and the nasal side of the 
corneal section is being cut. 


in the Y-plane by a knurled knob (Fig. 6). 
This knob not only houses a spring- 
loading device for interchanging differ- 
ent sized chucks (7, 8, 9, and 10 mm), but 
it also supports a stainless steel metal 
frame. 

The stem of the chuck is surrounded by 
a metal collar that may be slid up or down 
to close or open the chuck (Figs. 10 and 
11). The frame is oriented to the four 
cardinal points on the chuck and rotates 





Fig. 5 (Crock and associates). Reformation of the 
anterior chamber by acetylcholine solution after th: 
lens removal. Symmetry of the corneal section and 
inclination of the incision allow the jet of liquid to 
enter and remain in the chamber without having to 
introduce the metal cannula into the eve. 
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Fig. 6 (Crock and associates). Aerial view of 
stereotaxic donor disk chuck and frame. Surgeon is 
removing a donor corneal button from M-K medium 
in the kidney dish. Note how the metal collar around 
the stem of the disk chuck is in the “down position” 
so that the chuck is open to receive the corneal 
button. 


in this fixed relationship, thus allowing 
rapid suture placement. Four correspond- 
ingly located hooks project from the 
frame inward to the chuck. These hooks 
are fitted with soft silicone rubber 
sleeves, which can be moved easily m and 


out to hold or release sutures (Figs. 8 and 
10). 





Fig. 8 (Crock and associates). General view of 
initial suture placement in donor disk. Stereotaxic 
donor disk chuck and frame has been tilted. The 


surgeon is using an operating microscope (not 
shown), though a loupe serves just as effectively for 
this procedure. 
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Fig. 7 (Crock and associates). Disk chuck has been 
closed around the donor corneal button by sliding 
the metal collar up. A drop of M-K medium fills the 
concave endothelial surface of the donor disk. Note 
the silicone rubber sleeves on the frame hooks are 
positioned so that the eyes of hooks are free to 
receive double-armed sutures. 


Guide to the use of the 10-mm contact 
lens corneal cutter—The eye must be in 
the primary position and centrally located 
between the eyelids. A superior rectus 
suture is inserted before section, but is 
brought into play only after the cutting 
procedure is completed. Before it is 
placed on the cornea, the contact lens 
corneal cutter must be checked to see that 





Fig. 9 (Crock and associates). Close-up view 
showing the direction of the needle track through 
the donor cornea. Needle tip entry is just above 
Descemet's membrane. Groove in the disk chuck is 
designed to accept the curve of the needle. 
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Fig. 10 (Crock and associates). A donor corneal 
disk with four holding sutures in place. Double- 
armed sutures are locked into their respective hooks 
by silicone rubber cuffs. The chuck is still locked. 


the knife tip is not projecting below the 
quartz lens. The instrument is then ap- 
plied to the cornea (Fig. 1). All air bub- 
bles are expelled from the interface be- 
tween the contact lens and cornea. 

The knife tip is aligned to effect entry 1 
to 2 mm central to the corneoscleral lim- 
bus. Firm downward pressure is then 
exerted on the globe to engage the instru- 
ment footplate on the sclera, thus pre- 





Donor disk is 


12 (Crock and associates). 
being lowered into position on the recipient’s eye. 
The corneal frame is then held against the patient's 
face by an assistant. The surgeon releases the pre- 
placed sutures one by one, sewing the donor into the 
host in diagonal, 2-8 10-4 sets. 


Fig. 
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Fig. 11 (Crock and associates). The chuck has now 
been opened and the prepared donor corneal button 
lifted off, attached to its frame. The endothelia! 
surface is still pointing upward. 


venting any twisting motion of the globe 
during cutting. The optical axis of the 
operating microscope is also aligned ver- 
tically, so that the knife tip can be seen 
constantly. 

The blade depth is set from the contro! 
rod at the 12 o'clock position (Fig. 2). 
Details of this procedure were previously 
described.4 


haa ) 
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Fig. 13 (Crock and associates). Donor disk has 
been sewn into the recipient with the four preplaced 
holding sutures. Transplantation will be completed 
with a running 10-0 nylon suture and the interrupt- 
ed sutures finally removed. Air or fluids are intro- 
duced into the anterior chamber between the radial 
tissue incisions. Separate puncture sites are not 
needed with this new system. 
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Preparation of donor corneal disks—It 
has become our routine practice for cor- 
neal grafting to prepare suitably sized 
corneal buttons from cadaver eyes in situ. 
The buttons, or donor disks, as they are 
frequently referred to, are transported and 
stored in M-K medium. 

The stereotaxic donor disk chuck and 
frame allows precise insertion of holding 
sutures into the donor cornea and its 
subsequent atraumatic placement and 
preliminary fixation into the host eye. The 
accurate preplacement of four interrupted 
sutures into the donor corneal button 
takes about five minutes with this system. 
It can be done by an assistant while the 
surgeon is cutting the recipient cornea. 
Mechanical disturbance to the donor en- 
dothelium is minimized by this tech- 
nique. 


DISCUSSION 


The keynote of the contact lens corneal 
cutter is the principle of single point 
cutting, under constant microscopic con- 
trol, along an axis parallel to the radius of 
curvature of the cornea. This enables the 
corneal surgeon to use all the advantages 
of modern-day operating microscopes. 
The mirror-image cutting of donor and 
recipient tissues by this instrument can- 
not be matched by existing punch tech- 
niques. 
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Avoidance of enucleation and the re- 
moval and use of only that amount of 
donor material necessary for successful 
grafting have important social and moral 
overtones. These aspects are gradually 
being appreciated in countries where pro- 
hibition of disfigurement of the cadaver 
prevents or significantly reduces the possi 
bility of corneal grafting for those most in 
need. 


SUMMARY 


We developed two additions to a new 
system of microsurgery for corneal cut- 
ting and grafting: a 10-mm contact lens 
corneal cutter and a stereotaxic donor disk 
chuck and frame. 
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ECTOPIA LENTIS ET PUPILLAE 


HAROLD E. Cross, M.D. 


Tucson, Arizona 


Dislocation of the lens is an easily 
recognized ocular abnormality familiar to 
all ophthalmologists. Ectopia lentis is not 
only responsible for visual disturbances 
and secondary ocular complications, but 
it is also frequently a sign of serious 
systemic disease for which complete 
medical evaluations are essential. 

Displacement of pupillary position 
(corectopia) is an acquired abnormality 
usually associated with serious and often 
progressive eye disease (essential iris at- 
rophy, Chandlers syndrome, Rieger's 
syndrome, intraocular inflammation, and 
the like).! Congenital, nonprogressive cor- 
ectopia is extremely rare, and few ophthal- 
mologists are familiar with a heritable 
ocular syndrome in which the only abnor- 
malities are a combination of lens and 
pupillary dislocation. Described herein 
is a family in which two brothers were 
affected with this autosomal recessive 
condition, known as ectopia lentis et 
pupillae. 


CASE REPORTS 


Case 1—This 10-year-old boy had poor vision 
all of his life. Gestation and delivery were normal 
and his neurologic development was unremarkable. 
At 3 years of age, his left eye was noted to turn in and 
the parents thought he used his right eye primarily. 
He was given glasses at 7 years of age, with some 
apparent improvement in visual function. 

Evaluation on Oct. 24, 1977, revealed best correct- 
ed visual acuity of R.E.: 6/12 (20/40) and L.E.: 
6/90 (20/300) with refractive error of R.E.: 
49.50 +0.50 x 90 and L.E.: +9.25 sph. Both pupils 
reacted briskly to light. The right pupil was oval and 
displaced slightly nasally and the left was irregular 
and displaced slightly inferiorly and nasally (Fig. 1). 
The lenses were both dislocated to the left with 
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edges filling approximately one fourth of the undi- 
lated pupils. An esotropia of 40 prism diopters was 
present. Vitreous protruded into the anterior cham- 
ber around the lens border in both eyes. Intraocular 
pressures were 9 mm Hg in the right eye and 15 mm 
Hg in the left eye. The disks and retinas were normal 
in both eyes. 

Case 2—The 8-year-old brother of the patient 
described in Case 1 also had poor vision since birth. 
Gestation and delivery were without complications 
and childhood development was normal. The par- 
ents noted that since the age of 2 years he viewed 
objects by holding them close to his face. Glasses 
were prescribed at 7 years of age but the patient 
refused to wear them, claiming they did no good. 

On examination Oct. 24, 1977, best corrected 
visual acuity in both eyes was 6/60 (20/200) with 
+11.75 spherical corrections. An exotropia of ap- 
proximately 40 prism diopters was present and the 
patient would not hold fixation with the left eye. 

The pupils reacted briskly to light. The right pupil 
was irregular, slightly oval, and displaced supero- 
temporally while the left was obliquely oblong and 
displaced inferotemporally (Fig. 2). The lenses were 
displaced in directions opposite the pupillary dis- 
placement with the edge of the lens being clearly vis- 
ible in both eyes. Vitreous was present in both an- 
terior chambers. Intraocular pressures were 23 mm 
Hg in the right eye and 14 mm Hg in the left eye. 
The disks and retinas were normal in both eyes. 

Urine chromotography was negative for homocys- 
tinuria in both patients. 

The parents are second cousins (Fig. 3). They 
denied knowledge of other relatives with similar 
ocular problems. 


DISCUSSION 


The human pupil is normally displaced 
approximately 0.5 inferiorly and nasally 
from the center of the iris. Minor devia- 
tions, up to 1 mm, are not readily apparent 
and usually not considered abnormal. 
Duke-Elder? described corectopia as an 
isolated entity but stated that, in most 
cases, dislocations of the lens is also pre- 
sent. The apparent confusion about the 
existence of isolated corectopia may have 
resulted because virtually all reports 
originated in the latter half of the 19th 
century before biomicroscopy was availa- 
ble for the detection of subtle lens dis- 
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Fig. 1 (Cross). Case 1. Right (left) and left (right) eyes of 10-year-old boy with ectopia lentis et pupillae. 
The lenses are dislocated to the patient's left with edges visible. 


placement. Today, we know that except 
for cases of displaced pupils associated 
with iris colobomas, significant corecto- 
pia, either unilateral or bilateral, must be 
considered a clue to significant ocular or 
systemic disease, or both. 

Dislocated lenses may occur as an iso- 
lated abnormality, in association with 
other ocular abnormalities, or as part of 
one of the following systemic diseases: 
the Marfan syndrome; homocystinur- 
ia; Weill-Marchesani syndrome; Ehlers- 


Danlos syndrome; Reiger’s syndrome; 
Treacher Collins syndrome; hyperlysin- 
emia; Pfandler's syndrome; or sulfite oxi- 
dase deficiency. Simple ectopia lentis un- 
doubtedly exists as an isolated autosomal 
dominant entity because several large 
pedigrees have been reported?4 in which 
the pupils were normal. The onset of 
dislocation in this disorder is unknown 
but may be congenital because many 
cases have been described of patients 
under the age of 10 years.?:* Although the 





Fig. 2 (Cross). Case 2. Eight-year-old brother of patient. in Figure 1 with ectopia lentis et pupillae in the 
right (left) and left (right) eves. 
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Ectopia lentis 
et pupillae 





Fig. 3 (Cross). Pedigree of tamily with ectopia 
lentis et pupillae. The parents are second cousins. 
Solid squares indicate affected individuals. 


anterior chamber angles have been re- 
ported to be normal,* glaucoma is fre- 
quently present. 

Another autosomal dominant form of 
ectopia lentis may exist in which subluxa- 
tion apparently occurs later. Onset is usu- 
ally between the ages of 20 and 65 years, 
and the lenses often are dislocated inferi- 
orly.*$ Glaucoma occurs frequently but 
no other consistent ocular or systemic 
abnormalities have been described. 

The association of ectopia lentis and 
systemic heritable diseases is well docu- 
mented.” However, significant disloca- 
tion of the pupil is not present unless lens 
surgery has been performed. Pupillary 
displacement in other ocular conditions 
associated with lens subluxation should 
not cause diagnostic confusion, since in 
every case (for example, aniridia, megalo- 
cornea, or cornea plana) additional signs 
of disease are readily apparent. 

The combined anomalies of lens and 
pupillary displacement in the absence of 
other ocular or systemic disease is a long- 
established disorder described almost ex- 
clusively in European reports during the 
early 20th century.9:!? It is almost always 
a bilateral condition in which the lenses 
and pupils are displaced in opposite di- 
rections. In many cases the pupil is dislo- 
cated superiorly with the edge of the lens 
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bisecting the pupil (Figs. 1, left, and 2, 
left). Exceptions occur, but in most pa- 
tients there is at least some distortion of 
the pupil, as in the brothers described 
here (Figs. 1 and 2). Microspherophakia 
has been documented in two patients.'! 
Contrary to other conditions with ectopia 
lentis, glaucoma seems to occur rarely in 
this disease. 

Marked peripheral iris transillumina- 
tion has been reported! in six white 
patients; poor pupillary dilatation and 
atrophic iris sphinctors were noted in 
four of these. Although the pupils dilated 
slowly and irregularly up to only 5 mm in 
the brothers described in the present 
study, no iris transillumination was pres- 
ent. This is undoubtedly because our 
patients were darkly pigmented Mexicans 
with dark brown, densely pigmented stro- 
mas, whereas the patients described by 
Luebbers and associates!! were lightly 
pigmented white with blue or blue-gray 
irides. Thus, although it is possible that 
atrophy of the posterior pigmented iris 
layer or sphinctor, or both, was also pres- 
ent in our patients, this could not be 
determined clinically. 

Despite a single report!! in which dom- 
inant inheritance was suggested, over- 
whelming evidence favors autosomal re- 
cessive inheritance for ectopia lentis et 
pupillae. (The clinical descriptions of the 
patients reported by Walls and Heath’? 
are not typical for this disorder.) As in our 
family, consanguinity is frequently re- 
ported?:1? or suspected.9:13 The frequent, 
single generation, familial occurrence in 
both sexes is likewise consistent with 
autosomal recessive inheritance. 


SUMMARY 


Two brothers whose parents were sec- 
ond cousins had ectopia lentis et pupillae. 
This autosomal recessive disorder is dis- 
tinguished from other disorders with ec- 
topia lentis by the limitation of abnormal- 


384 


ities to the bilateral displacement of lens 
and pupil. 
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EFFECTS OF MONOMERIC METHYLMETHACRYLATE 
ON OCULAR TISSUES 


PETER R. HOLYK, M.D., AND DAVID E. EIFRIG, M.D. 
Chapel Hill, North Carolina 


Polymethylmethacrylate has been 
shown to be nontoxic when implanted 
into a wide variety of tissues in experi- 
mental animals.!~7 Its use within the eyes 
of humans and laboratory animals has 
supported the concept that polymeth- 
ylmethacrylate intraocular lenses are 
chemically safe. Whether the degradation 
or leaching of monomer from this poly- 
mer occurs in sufficient degree to cause 
chemically related problems is unknown, 
though recent investigations suggest that 
it does not.? 

Processing methylmethacrylate in the 
manufacture of intraocular lenses does 
depolymerize it to some degree. The 
amount of monomeric methylmethacry- 
late released has not been shown to cause 
damage to isolated tissues,! although ocu- 
lar tissues have not been studied intense- 
ly after exposure to high concentrations.” 

We designed this study to ascertain 
what type of damage occurs in eyes in the 
presence of various concentrations of 
monomer. If there is a "disease" pro- 
duced by the slow leaching of monomeric 
methylmethacrylate, the recognition of 
its signs and pathologic characteristics 
is important in the clinical evaluation 
of long-term implanted lenses. We stud- 
ied the sequence of events in monomer 
overdose in rabbit eyes to determine 
what damage occurs, the concentrations 
at which it occurs, and the clinical 
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and pathologic characteristics of these 
changes. 


MATERIAL AND METHODS 


Unpolymerized methylmethacrylate 
containing hydroquinone inhibitor was 
washed with three successive washings in 
equal volumes of 2% sodium hydroxide. 
The monomer was then washed twice 
with equal volumes of distilled water, 
and allowed to dry in contact with anhy- 
drous calcium chloride for 20 hours at 
4°C to remove the inhibitor.® 

The monomer was analyzed by a gas- 
liquid chromatograph with a treated sili- 
cone column. No detectable impurity was 
found. The monomer was stored in a 
multidose vial wrapped in aluminum foil 
at -10°C for the duration of the study. 

Sixty New Zealand white rabbits 
weighing approximately 3 kg each were 
divided into four groups of 15 each, and 
entered into the study at approximately 
one-month intervals. Each group was 
further divided into three subgroups cor- 
responding to the three concentrations of 
methylmethacrylate under investigation: 
0.05%, 0.5%, 5.0% by volume. 

In preparation for surgery, the rab- 
bits were given ketamine HC] (Ketalar), 
30 mg/kg of body weight and 2 mg of 
acepromazine maleate, both intramuscu- 
larly, followed after ten minutes by pen- 
tobarbital sodium (Nembutal), 15 mg/kg 
of body weight, intravenously. Each eye 
was examined before surgery with a sur- 
gical microscope. 

The volume of the anterior chamber 
in the rabbit eye was estimated to be 
0.20 ml.? The volumes of methylmeth- 
acrylate needed to achieve the three ex- 
perimental concentrations were calcu- 
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lated to be: 0.1 u1 for 500 ppm, 1.0 wl for 
5,000 ppm, and 10.0 wl for 50,000 ppm. 

Eyes were randomly selected for injec- 
tion with methylmethacrylate; the other 
eye served as control. 

A 2-mm incision was made at the super- 
ior corneoscleral limbus with a No. 11 
Bard-Parker blade, and the anterior cham- 
ber was entered. Because loss of aqueous 
was minimal, the anterior chamber re- 
mained formed. The appropriate quantity 
of methylmethacrylate was injected into 
the aqueous, with a l-ul Hamilton sy- 
ringe for the 500 ppm groups and a 50-pl 
Hamilton syringe for both the 5,000 ppm 
and the 50,000 ppm groups, and the nee- 
dle was withdrawn. Closure of the inci- 
sion was by slight pressure at the incision 
site for 30 to 60 seconds. 

The same procedure was done in the 
control eye, except that balanced salt so- 
lution was used in place of the methyl- 
methacrylate. 

The rabbits were examined with a sur- 
gical microscope with a slit lamp attach- 
ment. Examinations were carried out 
daily for one week, and then weekly until 
the animals were killed. Rabbits received 
ketamine for all examinations. 

Both the treated and the control eyes 
were examined at each sitting. The factors 
observed were: corneal edema, corneal 
neovascularization, protein, fibrin, or 
blood in the anterior chamber, iris en- 
gorgement, cataract formation, limbal in- 
jection, iris atrophy, and presence of visi- 
bly detectable methylmethacrylate. The 
presence of these findings was quanti- 
tated as 0, Tr, 1+, 2+, 3+, 4+ when 
compared to preoperative appearance. 

Two rabbits from each concentration 
group were arbitrarily assigned at the 
beginning of the study for killing at each 
of the following postoperative days: day 
4,7, 14, 28, 42, 56, 70, and 91. 

Rabbits were killed with an injection of 
pentobarbitol sodium. 

The eyes were then enucleated, and the 
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central cornea removed, leaving a l- to 
2-mm limbal fringe of cornea on the 
globe. The 12 o'clock position of both 
globe and corneal button were marked 
with a suture, and stored separately in 
4% paraformaldehyde at 4°C. 

The globes were processed with a tis- 
sue processor after fixation in 4% parafor- 
maldehyde for a minimum of one week. 
The eyes were embedded in paraffin, and 
8-u sections made. The tissue was stained 
with hematoxylin and eosin. The slides 
were examined and photographed. 

After storage in 4% paraformaldehyde, 
selected corneas were washed with di- 
phosphate buffer. Samples 3 mm? were 
cut from the 12 o'clock, central, and 6 
o clock positions of both the treated and 
control corneas. The corneas were fixed 
in 2% osmium tetroxide for 90 minutes, 
and then progressively dehydrated with 
ethanol. Critical point drying was carried 
out under Freon; the sample was mount- 
ed, coated with gold-paladium alloy, and 
the corneal endothelium was examined 
and photographed with a scanning elec- 
tron microscope, operating at 20 Kv.!? 

One additional experiment was per- 
formed in an attempt to determine wheth- 
er methylmethacrylate monomer could be 
found under polarized light. 

Methylmethacrylate monomer was pur- 
posely injected into the corneal stroma, 
iris stroma, and the superior rectus mus- 
cle. A small bubble equivalent to a 596 by 
volume dose was injected into the anteri- 
or chamber as well. 

The rabbit eye was observed for two 
weeks, at which time the animal was 
killed, and the eye was prepared for fro- 
zen section. It was then studied under the 
polarizing microscope. 

Although pathologic findings were sim- 
ilar to the 50,000 ppm group microscopi- 
cally, no evidence of methylmethacrylate 
monomer could be identified. 

The data generated by this study were 
manipulated in several ways to determine 
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the degree of significance. Initially, the 
values generated from each observation 
of all three concentrations were equated 
and grouped as treatment eye and control 
eye. These data were then subjected to the 
paired comparison t-test. By using this 
analysis, each factor studied—corneal 
edema, corneal neovascularization, fibrin 
in the anterior chamber, iris engorgement, 
limbal injection, cataract, iris atrophy, 
and  methylmethacrylate bubble—was 
significantly different to a level P<.01. 
Analysis of the data in this manner 
makes no allowance for the concentration 
dependence of the various factors. To 
take this into account the data for the 
treatment eyes were compared to the con- 
trol eyes for each factor at each concentra- 
tion. The data were analyzed by using 
both the least square difference analysis 
and the more conservative Scheffe proce- 
dure. In both analyses, the degree of 
difference between treatment eyes and 
control eyes in the 50,000 ppm group (5% 
by volume) was significantly greater than 
that between the treatment and the con- 
trol eyes of the 5,000 ppm and 500 ppm 
groups. The degree of difference between 
the treatment eyes and the control eyes for 
the 5,000 ppm group was not significant- 
ly greater than that of the 500 ppm group 
for any factor except limbal hyperemia. 


RESULTS 


Postoperatively, the most striking ini- 
tial clinical finding was the presence and 
severity of corneal edema. 

Our findings show that the severity of 
corneal edema as well as its duration are 
correlated to the amount of monomer in- 
jected. In the 50,000 ppm group the treat- 
ment eye would typically show 2+ to 3+ 
edema on the first postoperative day su- 
periorly, diminishing in severity distal to 
the upper pole. The edema would lessen 
over a period of approximately seven 
days, and was only rarely present at 14 
days. 
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Fewer rabbits showed corneal edema in 
the 5,000 ppm groups, and those that did 
typically cleared in four to five days. The 
500 ppm group only occasionally (10%) 
showed trace corneal edema which 
cleared rapidly. A few of 48 control eyes 
showed trace corneal edema which 
cleared rapidly and was in every case less 
severe than its companion treatment eye. 

Invasive vascularization of the cornea 
appeared superiorly as an extension of the 
limbal vasculature in a frequency and a 
severity that were both related to the 
amount of monomer injected. In the 
50,000 ppm group, all but one treatment 
eye (rabbit killed day 5) showed corneal 
neovascularization, ranging from Tr to 
3+. Corneal neovascularization was seen 
as early as postoperative day 1, but typi- 
cally began on postoperative day 3 or 
later. Although the incidence of corneal 
neovascularization was similar in the 
5,000 ppm group, it was unusual to have 
more than trace vascularization. In the 
500 ppm group the incidence was lower, 
the onset later, and the severity milder. 

Although corneal neovascularization 
did occur in the control eye (20/48 cases), 
the vessels were almost always limited to 
the surgical wound at the corneoscleral 
limbus. The treated eyes also had cases 
where the vessels were limited to the area 
of the surgical wound, but these were 
exceptional. Generally, the vascular inva- 
sion of the cornea was more widespread 
in the treated eye. 

In contrast to corneal neovasculariza- 
tion, "limbal injection" was an estimate of 
the degree of engorgement of the normal 
vasculature at the corneoscleral limbus. 
This factor, too, appeared to correlate in 
severity to the amount of methylmeth- 
acrylate injected, but only in the immedi- 
ate postoperative period (first week). 
Thereafter, this factor seemed to vary a 
great deal. 

Reactions of the anterior chamber were 
limited to formation of fibrin (Fig. 1). 
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Fig. 1 (Holyk and Eifrig). The rabbit iris and 
anterior chamber taken one day after injection. Note 
the vascular engorgement of the surface of the iris 
and the fibrin clot that overlies the anterior surface 
of the lens. 


There was no generalized bleeding in the 
anterior chamber. In cases where fibrin 
was seen in the 500 ppm group or in 
control eves it would always be in the 
area where the surgical incision had pen- 
etrated the corneal endothelium. This 
was also true of the majority of the fi- 
brin reactions in the 5,000 ppm group, 
although several showed reactions of 
the type described in the 50,000 ppm 
group. 

In the 50,000 ppm group the fibrin 
would form primarily around droplets 
of methylmethacrylate. On the first few 
postoperative days the fibrinous reaction 
could be seen surrounding the area where 
the remaining methylmethacrylate bub- 
ble was, or had been. Most frequently the 
formation would be at the superior pupil- 
lary margin, often involving the iris and 
anterior lens capsule (Fig. 2). 

Engorgement of the iris vessels was 
also proportional to the amount of meth- 
vlmethacrylate injected (Fig. 1). Although 
it was not at all unusual for both treat- 
ment and control eyes to show engorge- 
ment of the iris, the severity of the en- 
gorgement was markedly more pro- 
nounced among 50,000 ppm treatment 
eyes than among the other groups. The 
duration of pronounced iris engorgement 
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also increased with increased monomer 
dosage. 

One characteristic of iris engorgement 
that was true of both treatment and con- 
trol eyes was that the last place for the 
engorgement to disappear was almost in- 
variably superiorly, near the 12 o'clock 
position (Fig. 1). One could speculate that 
this is related to the surgical procedure, 
although the reason for this is not clear, 
since great care was taken not to touch iris 
or lens with the needle at injection. 

Perhaps the most significant finding 
clinically was the presence of two tvpes 
of iris lesions. One lesion appeared as a 
thinning of the iris at the pupillary mar- 
gin, the other as a scar deforming the 
normal architecture of the iris. These le- 
sions were seen in 12 of 16 treated eyes at 
50,000 ppm, invariably in the area where 
a fibrin clot had been originally, or at 
the superior pupillary margin where a 
methylmethacrylate bubble had settled 
(Fig. 2). The lesions were seen as early 
as postoperative day 3, but more usually 
developed by postoperative day 7. The 
lesions were seen in only three eyes at 
5,000 ppm of methylmethacrylate mono- 
mer and were always mild in these cases. 
There was no evidence of iris atrophy in 
the 500 ppm or control eyes (Fig. 3). 

Methylmethacrylate monomer also pro- 
duced cataracts. Although it is difficult to 
ascertain exactly how early they form 
postoperatively because of corneal edema 
and fibrin in the anterior chamber, there 
are large anterior subcapsular cataracts 
formed by postoperative day 2 in the 
50,000 ppm group. Both the incidence 
and size of cataracts increase with in- 
creasing monomer dosage. Thirteen of 16 
rabbits in the 50,000 ppm group had 
anterior subcapsular cataracts, many of 
them obscuring at least 5096 of the pupil- 
lary aperture. In the 5,000 ppm group, 
only three treated eyes developed cata- 
racts, all of them small. There were no 
cataracts in the 500 ppm or the control 
eyes. 
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Fig. 2 (Holyk and Eifrig). The iris and pupil in a 
rabbit eye. 49 days after injection of 50,000 ppm 
methylmethacrylate monomer. Within the pupil 
there is an anterior subcapsular cataract, a dark area 
of organized fibrin and, at the 1 o'clock position in 
the pupil an area of iris atrophy. This is the same 
area as shown in Figure 6. 


At surgery, when the injections were 
made, the methylmethacrylate could be 
seen as bubbles of varying size depend- 
ing on dosage that would float to the 
center of the corneal endothelium. In the 
control eve, there was a slight turbidity on 
injection of the balanced salt solution. 

Seven of 16 eyes receiving 10 wl boli 
of methylmethacrylate (50,000 ppm) 
showed traces of the plastic material on 
postoperative inspection. In most cases 
the monomer was seen as tiny droplets 
surrounded by fibrin on the iris at the 
pupillary margin. Alternately, the mono- 
mer could be seen until postoperative day 
2 encapsulated in the dense fibrin in the 
anterior chamber, and then would no 
longer be detectable. Only three eyes re- 
ceiving 1 pl boli (5,000 ppm) showed 
methylmethacrylate bubbles on postoper- 
ative examination. In all cases, none was 
present beyond postoperative day 2. None 
of the 0.1 ul bolus (500 ppm) droplets 
could be seen on postoperative exam- 
ination. 

At killing, every effort was made to 
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Fig. 3 (Holyk and Eifrig). Comparative photo- 
graph of the iris and pupil of the control eye from 
the same rabbit as in Figure 2. Note that the iris 
sphincter is regular and that the iris appears normal. 


transfer the tissues to paraformaldehyde 
as rapidly as possible to preserve them 
in a fresh state. The globes were exam- 
ined and cut for sectioning to maximize 
the yield of sections showing areas oi 
iris pathology. The control eye counter- 
part of each rabbit treated eye studied 
was sectioned as well. Microscopic exam- 
inations concentrated on the anterior seg- 
ment. 

Examination of multiple sets of serial 
sections of each eye were necessary in 
most cases to demonstrate the lesions, 
which were usually small. In most cases 
the sections at 500 ppm were indistin- 
guishable from control. At 5,000 ppm this 
was true for most slides. 

Examination of the 
50,000 ppm invariably showed corne- 
al edema diminishing as postoperative 
course lengthened. At the corneoscleral 
junction the number of vessels running in 
the corneal stroma subepithelially in- 
creased, as did the distance they en- 
croached on the cornea. In many cases, 
inflammatory cells could be seen sur- 


eyes receiving 
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Fig. 4 (Holyk and Eifrig). Chamber angle in rab- 
bit injected with 5,000 ppm monomer. There is 
hypercellularity of the trabecular meshwork and iris 
root (hematoxvlin and eosin, x 125). 


rounding the vessels. The chamber angles 
were hypercellular in many cases with 
some slides showing inflammatory in- 
filtrates (Fiz. 4). Many sections of the 
ciliary body showed it to be engorged 
when compared to the control. Sec- 
tions of the lens showed anterior sub- 
capsular cataracts. The subepithelial 
vacuolization seen in both treatment and 
control lenses appeared to be more pro- 
nounced in the treated eye. There were 
also synechiae to the posterior surface of 
the iris. 

The iris showed numerous changes. 
Milder changes included inflammatory 
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Fig. 5 (Holyk and Eifrig). Early iris leston show- 
ing thickened stroma, marked vascular engorgement 
and a few inflammatory cells (hematoxylin and 
eosin, x115). 


cell infiltrates with edema and vascu- 
lar engorgement (Fig. 5). In more severe 
cases the damage took on several forms. 
In some, the stroma was markedly dimin- 
ished or completely absent anteriorly at 
the pupillary margin (Figs. 6 and 7). In 
others marked dropout of sphincter mus- 
cle was observed with few other patho- 
logic findings (Fig. 6). In still others a 
scarred fibrinous area was seen anteriorly 
with surrounding vascular engorgement 
and inflammatory cells (Figs. 8 and 9). 
Often in these cases the remaining iris 
would appear edematous and markedly 
vascularized. These cases would also 
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Fig. 6 (Holyk and Eifrig). Atrophic iris lesion 
seen in Figure 2. There has been marked thinning of 
the anterior stroma of this iris, vacuolization of the 
epithelium, and almost total lack of structure anteri- 
or to the iris sphincter (hematoxylin and eosin, 
KISSA 


Fig. 7 (Holyk and Eifrig). The atrophic iris le- 
sions seen after monomeric exposure. Note the cel- 
lularity of the stroma anterior to the iris sphincter, 
the engorgement of the stromal vessels, and the 
cellularity of the epithelium behind the sphincter 
muscle. Despite the engorgement and cellularity, 
the thickness of the iris is greatly diminished, and 
the staining qualities of the sphincter muscle cells 
are definitely abnormal (hematoxylin and eosin, 
x 115). 
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Fig. 8 (Holyk and Eifrig). An iris lesion after 
injection of monomeric methylmethacrylate. The 
iris stroma has marked edema, vascular engorge- 
ment, and some inflammatory cells. The anterioy 
surface of the iris is cellular, but has not begun to 
shrink. The iris is thicker than normal (hematoxylin 
and eosin, x115). 


show vacuolization of epithelial cells 
posterior to the sphincter muscle. 

The corneal endothelium was exam- 
ined with the scanning electron micro- 
scope (Fig. 10) and it, too, showed chang- 
es consistent with cell injury and destruc- 
tion with higher concentrations of 
polymethylmethacrylate.!! There were 





Fig. 10 (Holyk and Eifrig). Low-power scanning 
electron micrograph of corneal endothelium in con- 
trol eye. Note the regularity of cells and appearance 
of normal microvilli (x900). 





Fig. 9 (Holyk and Eifrig). Another "thick" iris 
lesion showing marked vascular engorgement of the 
midiris with an increase in thickness and a definite 
scar within the anterior stroma. The anterior surface 
of the iris shows a palisading of fibrous cells which 
appear to be shrinking and causing the dense anteri- 
or stromal scar typical of this lesion. This lesion was 
seen seven days after injection of 50,000 ppm mono 
meric methylmethacrylate (hematoxylin and eosin 


x85). 


areas of total cell loss resulting in bare 
Descemet’s. membrane (Fig. 11). Othe: 
areas showed large, globular microvilli on 


P 


Fig. 11 (Holyk and Eifrig). Area in central cornea 
showing dropout of many cells with early attempts 
to fill in bare Descemet's membrane. Pseudo-pod 
like extensions of cells rimming this area imply first 
efforts at sliding into bare space (50,000 ppm inject- 
ed 42 days before killing, x400). 
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the posterior endothelial cell surfaces, 
rupture of plasma membranes with mito- 
chondria exposed to aqueous, and areas of 
foldings in plasma membranes (Fig. 12). 
All these findings imply that something 
was wrong with the endothelial cells and, 
in frequent specimens there was a grada- 
tion between severely diseased cells, 
mildly affected cells, and norma! cells. 
There was a suggestion that high concen- 
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trations of  polymethylmethacrvlate 
caused higher degrees of cell alteration, 
but further work is necessary to establish 
this as a clinical fact. 


DISCUSSION 


The results of this study leave little 
room for doubt that methylmethacrylate 
monomer is toxic to the tissues of the 
anterior segment in rabbit eyes, or that the 
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Fig. 12 (Holyk and Eifrig). Scan of endothelium of cornea in polymethylmethacrylate-injected eye. Upper 
left shows normal endothelium with graded cell damage as lower right is reached. The first changes closest 
to normal cells show enlarged microvilli and some exposed mitochondria. In the lower right bare Descemet's 
membrane is seen where a cell has dropped out (50,000 ppm injected 42 days before killing, x 1,200). 
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toxicity is dose related. Clinically, corneal 
edema, corneal neovascularization as well 
as engorgement of iris and limbal vessels, 
iris atrophy, and cataract formation all 
occur more frequently and more severely 
with increasing dosage of monomer. 

Although there is evidence of a surgical 
component to the postoperative findings, 
notably trace corneal edema, and some 
limbal and iris engorgement, the lesser 
degree of these findings when compared 
to the treatment eyes leaves little question 
that the surgical contribution was small, 
and that this procedure was relatively 
benign. 

The typical course for an eye receiving 
a 10-u] bolus of monomer would be to 
show marked corneal edema superiorly 
with marked (3 to 4+) limbal vessel en- 
gorgement. Through the edematous cor- 
nea one would see an engorged iris and a 
fibrin mass obscuring the pupil. By the 
second or third postoperative day the cor- 
neal edema would have diminished suffi- 
ciently to see the iris and anterior cham- 
ber more clearly. The iris would still be 
engorged superiorly where the fibrin 
mass would adhere to it. In cases where 
there was contact between the fibrin mass 
and the anterior capsule of the lens, a 
cataract would later form. During the first 
week the corneal edema, limbal injection, 
corneal neovascularization, iris engorge- 
ment, and size of fibrin mass would all 
diminish. Usually a cataract would be 
evident, and iris atrophy would begin to 
be discernable. The iris atrophy was the 
only lesion that would continue to pro- 
gress. 

In the control eye the trace corneal 
edema, limbal injection, and iris engorge- 
ment would all clear rapidly. 

Pathologically there was a correlation 
in the severity of a variety of lesions 
involving cornea, iris, trabecular mesh- 
work, ciliary body and lens, and the 
amount of monomer injected into the an- 
terior chamber. 

The cornea showed neovascularization 
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with vessels extending into the corneal 
stroma with inflammatory cells around 
them. The corneal endothelium was dis- 
rupted, with cell death and cell dropout 
noted. These changes were worse superi- 
orly where one expects free monomer 
bubbles to float in the immediate postop- 
erative period. 

The trabecular meshwork was fre- 
quently found to be hypercellular or infil- 
trated by inflammatory cells, or both. 

The ciliary body seemed to respond 
with engorgement on exposure to the 
methylmethacrylate monomer, a reflec- 
tion of the uveitis component throughout 
the anterior segment. 

The iris responded in a graded fashion 
depending on the degree of exposure. 
Early, mild responses included edema 
and inflammatory infiltrates, and en- 
gorgement. Later frank stromal scars de- 
veloped, or there was a dropout of ei- 
ther stroma or muscle tissue, or both. At 
times the pigment epithelium was also af- 
fected, showing vacuolization of cells. 
The atrophic iris lesions were seen in 
eyes concurrently with the scarred stro- 
mal lesions. 

The lens responded by anterior subcap- 
sular cataract formation which appeared 
to be dependent on direct contact with 
concentrated monomer or the inflamma- 
tory-fibrinous response around it. 

Recent work suggests that intraocular 
lenses can contain up to 5% monomer.! In 
this study we have considered injections 
of monomer up to 5% of the volume of the 
anterior chamber. It may be tempting at 
the outset to compare these values, and 
conclude that they are equivalent. They 
are not. 

Although there may be up to 5% mono- 
mer in intraocular lenses, work by Lee 
and Wrighton!? studying methylmeth- 
acrylate for orthopedic use showed that 
most monomer is released during mixing 
and during the exothermic phase of poly- 
merization, and little is lost once poly- 
merization is completed. Also, only the 
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small fraction of monomer at the surface 
is available for leaching. The lens also 
represents but a small percent of the an- 
terior chamber volume. 

The 5% monomer by volume of the 
anterior chamber is a different system. 
According to Ridley,® the monomer is 
soluble in aqueous solution up to 1%. 
Thus, one would expect a concentrated 
solution to form in the anterior chamber 
with the remaining hydrophobic mono- 
mer to remain as a droplet. In a static 
solution this would describe a supersatur- 
ated solution of methylmethacrylate in 
aqueous. However, even this is not an 
accurate model. 

First, the aqueous in the anterior 
chamber is not static, but flows constant- 
ly. Also, there is a fibrinous response 
which isolates the monomer droplet from 
the remainder of the aqueous. Last, it is 
not known whether the monomer is ab- 
sorbed and excreted by iris, trabecular 
meshwork, or both.!? 

One conclusion is clear: the greater the 
bolus of monomer, the greater the lesions. 
If one examines the pathologic findings 
more closely, one finds clues that suggest 
they are not in response to the aqueous 
containing monomer, but rather to the 
droplets of 100% monomer. Lesions of 
both cornea and iris appear to be locally 
severe with milder generalized reaction in 
the remainder of the tissue. This is con- 
sistent with a local irritant. 

In the final analysis, then, one can say 
that concentrated methylmethacrylate 
monomer is highly toxic to tissues of the 
anterior segment in the rabbit eye. Infor- 
mation regarding the kinetics of monomer 
release from intraocular lenses and clear- 
ance of monomer from the anterior cham- 
ber must be learned, however, before any 
intelligent correlation can be made be- 
tween the information obtained in this 
study and the question of toxicity due to 
monomer in intraocular lenses. Such 
studies are now in progress. 
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Intraocular lenses currently in use have 
little free monomer available for leaching. 
The long history of lens implantation and 
examination of eyes obtained for patho- 
logic study after intraocular lens implan- 
tation suggest that most clinical compli- 
cations are related to surgical technique 
and lens position.®7:1114-18 [Laboratory 
studies appear to bear out this impres- 
sion.*!?29 This study emphasizes the 
need for great care in the manufacture 
and machining of intraocular lenses to 
avoid the inadvertent production of mon- 
omer, since high monomer levels have 
definite toxic effects on ocular tissues. 


SUMMARY 


Toxic effects of high doses of mono- 
meric methylmethacrylate were demon- 
strated in rabbit eyes. These effects were 
not related to surgical manipulation. 
Monomeric methylmethacrylate caused 
limbal hyperemia, corneal edema, corneal 
neovascularization, iris engorgement, an- 
terior chamber inflammation, iris atrophy, 
and cataract. The doses of monomeric 
methylmethacrylate needed to produce 
these lesions were much higher than the 
amount of monomer available for leach- 
ing out of implanted intraocular lenses. 
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HISTOENZYMOLOGIC STUDY OF HYALOCYTES 
IN TISSUE CULTURE 


JULES FRANCOIS, M.D., VIRGILIO VICTORIA-TRONCOSO, M.D., 
AND Z. ZAGORSKI, M.D. 
Ghent, Belgium 


In preceding studies we described the 
histochemical and microscopic character- 
istics of hyalocytes in situ or in tissue 
culture.!~® Hyalocytes contain mitochon- 
dria and a well-developed vacuolar sys- 
tem with several lysosomes and granules 
of hyaluronic acid. 

We describe herein a histoenzymolog- 
ic study of the mitochondrial enzymes, 
such as the glucose-6-phosphate dehydro- 
genase, and lactic dehydrogenase, as well 
as lysosomal enzymes, such as acid phos- 
phatases, p-glucuronidase, aœ- and B- 
galactosidase. 

Glucose-6-phosphate dehydrogenase 
(Fig. 1), which characterizes the anaero- 
bic glycolysis, catalyzes the oxidation of 
glucose-6-phosphate into phosphoglu- 
cose-8-lactone, which is immediately 
transformed into  6-phosphogluconic 
acid. This reaction is bimolecular, as it 
necessitates the presence of triphospho- 
pyridine nucleotide. 

Lactic dehydrogenase (Fig. 2), which 
characterizes the aerobic glycolysis 
(Fig. 1), catalyzes the lactate into pyru- 
vate. This reaction is also bimolecular, as it 
necessitates the presence of a diphospho- 
pyridine nucleotide. 

Phosphatases are found in all the tis- 
sues. They act on the phosphate esters. 
Among the phosphates, some are active 
at a low pH (<5). These are the acid 
phosphatases, the substrate of which is 
B-glycerophosphate, while the alkaline 
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phosphatases have as substrate a-glycero- 
phosphate. 

B-Glucuronidase is an enzyme, which 
ruptures the B-glycosidic links of the mu- 
copolysaccharides. It is consequently a 
depolymerizing enzyme, found in many 
tissues, that facilitates the turn-over of the 
mucopolysaccharides. 

a- and f-Galactosidases or lactases 
are also acid hydrolases that can hydro- 
lize the lactose. They are found in several 
connective tissues. 


MATERIAL AND METHODS 


Primary cultures and subcultures of 
rabbit or pig hyalocytes were prepared 
according to the technique of Francois 
and associates.97 As control, we used 
primocultures of normal keratocytes, 
which we had previously studied enzy- 
mologically.!9 The detection of the mito- 
chondria wàs made in vivo by incubation 
in 0.001% Janus green and by vital stain- 
ing with acridine orange. Both methods 
stained the mitochondria green. For the 
detection of the lysosomes we used a 
previously described method.!! The vital 
staining by acridine orange gives the 
lysosomes an orange-red fluorescence. 

For the lysosomal enzymes we used an 
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Fig. 1 (Frangois, Victoria-Troncoso, and Zagor- 
ski). Action of glucose-6-phosphate-dehy drogenase. 
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Fig. 2 (Francois, Victoria-Troncoso, and Zagor- 
ski). Action of lacto-dehydrogenase. 


incubation chamber (Fig. 3). This cham- 
ber permits the contact between the 
monolayer and the substrate, thus avoid- 
ing precipitation. 

We examined only fresh and nonfixed 
cells. Because of the extreme thinness of 
the monolayers, it was possible to shorten 
the reaction time. 

The following methods have been 
adopted: 
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Fig. 3 (François, Victoria- Troncoso, and Zagorski). 
Incubation chamber for histoenzymologic studies 
on monolayers: (1) specimen, (2) monolayer, (3) 
support, (4) level of the solution, (5) ox. 
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1. Hanker’s method with formation of 
osmium bridges for lactic dehydrogen- 
ase.!2 The substrate had the following 
composition: potassium tartrate 0.5M, 
6 ml; phosphate buffer 0.1M at pH 7.4, 
1.6 ml. 

After this substrate was mixed in a 
magnetic mixer the following solution 
was added: copper sulphate (7.5%) 0.3M, 
0.7 ml; lactic acid (85%) 10M, 0.025 ml; 
nicotinamide adenine dinucleotide, 5 mg; 
and dimethylsulphoxide, 1.5 ml. 

The pH was adjusted 6.6 to 6.8 and 
0.3 ml of potassium ferrocyanide was add- 
ed, drop by drop, before incubating at 
37°C for between 30 and 35 minutes. This 
was followed by washing in 4% formalde- 
hyde buffered with phosphate, before 
fixing for two hours with 0.1M 
phosphate-buffered formol. It was then 
rinsed four or five times with distilled 
water. The monolayers were treated with 
0.5% thiocarbohydrazide and, after rins- 
ing, plunged into a 2% aqueous solution 
of osmium tetroxide at 50°C for four or 
five minutes. In this way one obtained the 
osmium bridges with the substrate, which 
was linked to the enzyme, so that the 
structure containing the enzyme took on a 
brown staining. 

2. Standard method for glucose- 
6-phosphate dehydrogenase.!? Three so- 
lutions were prepared. Solution A (stock 
solution) contained the following: aque- 
ous solution of Nitro-BT (4 mg/ml), 
2.5 ml; Tris buffer (pH 7.4), 2.5 ml; ClaMg 
(5 mM solution), 1.0 ml; distilled water, 
3.0 ml. 

Solution B (substrate stock solution) 
contained: diNa-glucose-6-phosphate, 
3.04 g; distilled water, 8 ml; HCl (N 
solution), 0.6 ml; distilled water, to 10 ml. 

Solution C (incubation medium) con- 
tained: Solution A, 0.9 ml; Solution B, 
0.1 ml; NaCL (100 mM), 0.1 ml; poly- 
vinvlpyrrolidone, 75 ml; phenasine meth- 
vIsulphate, 1 mg/ml of the medium; nico- 
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tinamide adenine dinucleotide, 2 mg/ml 
of the medium. 

The monolayer was incubated in solu- 
tion C in darkness for 15 minutes at 37°C. 
The staining was controlled at the micro- 
scope, and the incubation might, if neces- 
sary, be continued for 40 minutes. The 
preparation was next rinsed gently in run- 
ning water and thereafter in distilled wa- 
ter. The stainsubstrate complex was fixed 
to the enzyme, staining it a dark blue. 
Microphotographs were taken. 

3. Takeuchi and Tanoue’s method for 
the acid phosphatases!” is a modification 
of Gomori's method. 

The substrate, B-glycerophosphate, was 
prepared as follows: sodium-p-glycero- 
phosphate (2%), 2 volumes; acetate buffer 
(0.1M, pH 5), 1 volume; plumbic acetate 
(2%), 1 volume; MgCls (3%), 0.3 volume. 

The monolayer was incubated in this 
solution for 45 minutes at 37°C. It was 
then quickly rinsed in distilled water, and 
the cells were placed in ammoniacal sil- 
ver nitrate for five to 15 minutes, under 
microscopic control. As soon as the reac- 
tion became positive (dark-brown to 
black staining), photographs were taken. 
Use of the incubation chamber was essen- 
tial to avoid precipitates. 

4. Standard coupling azo-dye method 
for the acid phosphatases.!? The substrate 
was sodium-a-naphthylphosphate; 15 mg 
was dissolved in 20 ml of 0.1M veronal- 
acetate buffer pH 5. Then 1.5 mg of 
polyvinylpyrrolidone was added and left 
to dissolve. Finally, 20 mg of fast red 
were added and the preparation was fil- 
tered. The optimum incubation time was 
15 minutes at 37°C. 

After rinsing, the cells were examined 
at the microscope, and the microphoto- 
graphs taken. A positive staining was red- 
dish brown. The nuclei, which are readily 
recognizable in monolayers, were not 
stained because hematoxylin masked the 
results. 
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5. Naphthol AS-BI glucuronide meth- 
od for B-glucuronidase. The monolayers 
were incubated at 37°C for ten to 15 
minutes in naphthol AS-BI glucuronide, 
which was prepared as follows: 

Solution A: 28 mg of naphthol AS-BI 
glucuronide was dissolved in 1.2 ml of 
a 50-mM sodium bicarbonate solution 
(420 mg of NaHCO; in 100 ml of dis- 
tilled water). To this 0.2N acetate buffer 
(pH 5), was added to make up the volume 
to 100 ml. 

Solution B was prepared as follows: 
pararosanilin hydrochloride, 1 g; distilled 
water, 20 ml; concentrated HCI, 5 ml. 
This solution was heated and filtered, and 
then recooled. | 

Solution C was a 496 solution of sodium 
nitrite in distilled water. 

Solution D was as follows: 0.3 ml of 
solution B was mixed with 0.3 ml of 
solution C. After one minute, 10 ml of 
solution A was added. The pH was ad- 
justed to 5.2 by adding N sodium hydrox- 
ide. Next, distilled water was added to 
make up the volume to 20 ml. The mono- 
layers were then incubated in this solu- 
tion. The substrate, reddish because of 
the action of pararosanilin, was fixed at 
the places where fg-glucuronidase was 
found. 

6. Detection of the a- and B-galactosi- 
dases. To prepare the substrate for the 
detection of the g-galactosidase, 100 mg 
of 6-bromo-2-naphthyl-8-D-galactopyra- 
noside was dissolved in 15 ml of metha- 
nol, to which 85 ml of phosphate-citrate 
buffer (pH 4.95) was added. This buffer 
was obtained by mixing one part of 0.2M 
disodic phosphate with one part of 0.1M 
citric acid and then adding distilled water 
to make up the volume to 100 ml. This 
solution was incubated with the cells to 
be examined for between 45 minutes and 
one hour at 37°C. They were then rinsed 
with distilled water and stained during 
1.30 minutes with fast blue (concentra- 
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TABLE — — 
PRESENCE OF ENZYMES IN THE MITOCHONDRIA AND LYSOSOMES OF CULTURED HYALOCYTES 


Method 


Mitochondria 


Lysosomes 


nn 5 — — — — 


Lactic dehydrogenase 
(Hanker’s method) 
Glucose-6-phosphate dehydrogenase 
(Pearse’s method) 
Acid phosphatases 
(Takeuchi-Tanoue method) 
Acid phosphatases 
(standard coupling azo dye) 
B-glucuronidase 
(Naphtol AS-BI glucuronide) 
o -and f-galactosidases 
(Pearse's method) 
Acridine orange 
(Mortelmans-Sebruyns method) 
Janus green 


Green fluorescence 


ae — 

— + (Homogeneous) 

- + (Heterogeneous) 

— + (Heterogeneous) 
Orange-red fluorescence 


— — 


ee — —— —— LL — —— — — 


tion of 1 mg/ml) at 4°C and pH 7.4. 
Finally, they were rinsed again with dis- 
tilled water at 4°C. 

The B-galactosidase stained blue; the 
substrate/enzyme complex was stained by 
the fast blue. 

The method was the same for a-galac- 
tosidase, except that the substrate used 
was 6-bromo-2-naphthyl-a-D-galactopy- 
ranoside. 

The particles positive for the various 
stainings were measured on the photo- 
graphic negative with a densitometer. 
The sweeping of the negative film al- 
lowed us to determine the average size of 
the particles as well as the density of the 
staining. 


RESULTS 


The mitochondria stained green with 
Janus green and showed a green fluores- 
cence after vital staining with acridine 
orange (Table). In the hyalocyte cultures, 
just as in the keratocyte cultures, they 
took the shape of a rod, the average size of 
which was 0.8 p. 

Glucose-6-phosphate dehydrogenase 
was not found histochemically in cul- 


tured hyalocytes, whereas it was found in 
cultured keratocytes (Fig. 4). 

Lactic dehydrogenase was positive at 
various degrees (Fig. 5), as shown by the 
densitograms. Keratocytes were also posi- 
tive. 

After vital staining with acridine or- 
ange the lysosomes showed a fluores- 
cence varying from orange to red (Fig. 6). 
The densitometric measurements gave 
sizes varying from 0.3 to 0.7 u. 

The two methods we used, Takeuchi- 
Tanoue and the standard coupling azo 


Fig. 4 (Francois, Victoria-Troncoso, and Zagor- 
ski) Keratocyte in tissue culture, positive for 
glucose-6-phosphate dehydrogenase, as control for 
the hvalocytes, which are negative (x 400). 
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get or 
ue. "a 
Fig. 5 (Francois, Victoria-Troncoso, and Zagor- 


ski). Hyalocytes in tissue culture. Lactic dehydro- 
genase is positive (x 400). 


dye, gave positive results in acid phos- 
phatases. With the first method the posi- 
tivity was homogeneous in the granules. 
With the second more selective method 
the positivity showed various degrees. 
The keratocytes were also positive. 

B-Glucuronidase The positivity and 
distribution of this enzyme was similar to 
that of the acid phosphatases (Figs. 7-9). 

o -and B-Galactosidase were negative 
in cultured hyalocytes, whereas they were 
positive in cultured keratocytes. 


DISCUSSION 


The presence of lactic dehydrogenase 
and the absence of glucose-6-phosphate 











Fig. 7 (Francois, Victoria-Troncoso, and Zagor- 
ski). Hyalocytes in tissue culture. Round shaped and 
spread cells, incubated without the substrate. are 
negative for B-glucuronidase (x 400). 
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Fig. 6 (Francois, Victoria-Troncoso, and Zagor- 
ski). Hyalocytes in tissue culture. Acridine orange 
vital staining shows the lysosomal pattern (orange 


fluorescence). Fluorescence microscopy (x 500). 


dehydrogenase show that the respiration 
of the hyalocytes is aerobic, which could 
explain why the hyalocytes are situated in 
the cortex of the vitreous, near the retinal 
capillaries and why they are more numer- 
ous near the ciliary body and the macula. 
The absence of anaerobic respiration 
could explain some vitreous alterations, 
such as those seen in retinal vascular 
diseases and diabetic retinopathy. 

We previously found acid phosphatases 
in viva and in tissue culture and dis- 
cussed their significance." In cultured 
hyalocvtes granules of hyaluronic acid, 
granules of reticulin and acid phospha- 
tases positive granules are found. The 





Fig. 8 (Francois, Victoria-Troncoso, and Zagor- 
ski). Hyalocytes in tissue culture. Lysosomal gran- 
ules strongly positive for B-glucuronidase after 15 
minutes' incubation in the substrate. Naphtol-AS- 
BI-glucuronide method (x 400). 
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Fig. 9 (Francois, Victoria-Troncoso, and Zagor- 
ski). Hyalocytes in tissue culture after three hours’ 
incubation in the substrate. The lysosomes are still 
more positive (strongly red). Naphtol-AS-BI- 
glucuronide method (x 400). 


acid phosphatases are either primary or 
secondary lysosomes. The standard cou- 
pling azo dye shows that the quantity of 
acid phosphatases varies from one lyso- 
some to another. 

The presence of  fg-glucuronidase, 
which ruptures the B-glycosidic links, fa- 
vors the turnover of the hyaluronic acid. 

No galactosidases are found, because 
the hyaluronic acid of the vitreous does 
not contain galactose. 


SUMMARY 


The mitochondrias of the hyalocytes 
contain lactic dehydrogenase but no 
glucose-6-phosphate dehydrogenase, so 
that only aerobic respiration is possible. 
Among the lysosomal enzymes, acid 
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phosphatases and f-glucuronidase are 
found, the latter facilitating the turnover 
of the hyaluronic acid. There is no galac- 
tosidase, as the hyaluronic acid of the 
vitreous does not contain galactose. 
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PROSPECTIVE OBSERVATION OF VASCULAR ANASTOMOSES BETWEEN 
THE RETINA AND CHOROID IN RECURRENT TOXOPLASMOSIS 


PAUL L. OWENS, M.D., MORTON F. GOLDBERG, M.D., AND BRUCE J. BUSSE 
Chicago, Illinois 


Vascular anastomoses between the reti- 
na and choroid have been observed in a 
large variety of congenital and acquired 
diseases.!~5 Their development, however, 
has not commonly been documented in a 
prospective fashion, except where the 
cause has been iatrogenic, such as with 
intense fundus photocoagulation.9* We 
studied the angiographic findings of re- 
current, toxoplasmic  retinochoroiditis, 
both before and after the development of 
such abnormal vascular connections. 


CASE REPORT 


A 19-year-old man was first seen at the University 
of Illinois Eye and Ear Infirmary in August 1971 
with an acute onset of blurred vision in his right eye. 
His best corrected visual acuity was 6/90 (20/300) in 
the right eye and 6/20 (20/70) in the left eye. 

Slit-lamp examination of the right anterior seg- 
ment disclosed a moderate amount of protein and 
cells in association with moderate vitreous haze. 
The left anterior segment was normal. 

In the right fundus, ophthalmoscopy showed an 
area of white exudative material within the retina, 
between the disk and macula. Inflammatory debris 
extended into the vitreous cavity. There was also an 
associated superficial macular hemorrhage. 

The left fundus showed an old, inactive chorioret- 
inal scar adjacent to the left macula (Fig. 1, top 
left). The scar was about one disk diameter in size 
and had heavily pigmented and well defined mar- 
gins. Flurorescein angiography disclosed an abnor- 
mal capillary collateral crossing the area of the 


From the Department of Ophthalmology, Univer- 
sity of Illinois Eye and Ear Infirmary, Chicago, 
Illinois. This study was supported in part by Oph- 
thalmology Post Graduate Training Program, No. 
EY07038, and Ophthalmic Research Center Core 
Grant No. EY01792, from the National Institutes of 
Health, Bethesda, Maryland; an unrestricted grant 
from Research to Prevent Blindness, Inc., New York 
City; and a Research Grant from the Illinois Society 
for the Prevention of Blindness, Chicago. 

Reprint requests to Morton F. Goldberg, M.D., 
Department of Ophthalmology, University of Illi- 
nois Eye and Ear Infirmary, 1855 W. Taylor St., 
Chicago, IL 60612. 


402 


normally avascular foveola (Fig. 1, top right and 
bottom left), but no chorioretinal anastomoses were 
seen. 

Results of routine laboratory and roentgeno- 
graphic studies were unremarkable except for a 
toxoplasmosis (Sabin-Feldman) serum dye titer of 
1:64. The patient was treated with systemic predni- 
sone, pyrimethamine, and sulfa and topical atropine 
sulfate ophthalmic solution. 

Ten months later the patient was asymptomatic. 
His visual acuities were R.E.: 6/9 (20/30) and L.E.: 
6/20 (20/70). The right fundus lesion was inactive, 
and the vitreous was clear. 

In November 1973, the patient experienced a 
sudden decrease of vision in his left eye. His best 
corrected vision was R.E.:6.75 (20/25) and L.E.: 
6/300 (4/200). Slit-lamp examination of the left ante- 
rior segment demonstrated minimal conjunctival 
hyperemia with a moderate amount of cells and 
protein in the anterior chamber. There was also 
moderate vitreous haze. The anterior segment of the 
right eye was normal. Ophthalmoscopy of the left 
fundus disclosed a blurred, indistinct disk margin. 
At the temporal portion of the left macula, adjacent 
to the previously seen fundus scar, was a fresh sat- 
ellite lesion of the retina and choroid, with asso- 
ciated edema and exudation. The right fundus was 
unchanged. During the next two months, the patient 
was treated with systemic prednisone and sulfa and 
topical eycloplegics. Vision in the left eye improved 
to 6/60 (20/200). The left anterior segment was 
quiescent, and the fundus clarity was approximately 
6/12 (20/40), but some inflammatory activity could 
still be seen in the satellite lesion. 

The patient was temporarily lost to follow up, but 
returned two years later for evaluation of blurred 
vision in his right eye. The blurring was the result of 
a refractive error, and visual acuity was correctable 
to 6/7.5 (20/25). 

As part of this follow-up evaluation, fundus pho- 
tographs and fluorescein angiograms of the left eye 
were obtained. Two abnormal retinal venules, noted 
in the left macular region, appeared to anastomose 
with each other and with a choroidal vessel (Fig. 2, 
top left). The direction of blood flow in these ves- 
sels could only be determined with the use of an- 
giography. 

Angiographically, several small retinal arterioles, 
which had been camouflaged ophthalmoscopically 
by surrounding scar tissue, were seen to fill during 
the arterial phase of choroidal perfusion (prior to 
filling of adjacent larger retinal arterioles) (Fig. 2, 
top right). At this time the ophthalmoscopically 
observed anastomotic retinal and choroidal venules 
were still not perfused with fluorescein (Fig. 2, 
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top right). Subsequently, the anastomotic retinal 
venules filled during the early and middle phases of 
retinal venous perfusion (Fig. 2, bottom left) and 
then drained into the choroidal vein (Fig. 2, bottom 
right). Direct perfusion of choroidal vessels from 
retinal arterioles was not observed. There was no 
angiographic evidence of a subretinal neovascular 
membrane. 


DISCUSSION 


The clinical findings in this case are 
sufficiently distinctive for a diagnosis 
of recurrent toxoplasmic retinochoroid- 
itis.8-11 The patient was young, had bi- 
lateral and recurrent ocular involvement, 
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Fig. 1 (Owens, Goldberg, and Busse). Left macula 
in 1971. Top left, Ophthalmoscopic appearance o! 
inactive fundus scar. Arrow indicates site of future 
development of retinochoroidal venous anasto- 
moses. Top right, Midvenous phase of angiogram 
shows capillary collateral (arrow) crossing the nor- 
mally avascular foveola. No evidence for anasto- 
moses between the retina and choroid is present. 
Bottom left, Late venous phase of angiogram shows 
some of the retinal venules (arrows) that subse- 
quently became displaced and incorporated into 
anastomotic channels. 


and a positive Sabin-Feldman dye titer. 
The ocular involvement included acute 
and recurrent necrotizing retinochoroid- 
itis with a satellite lesion, vitritis, and an- 
terior uveitis.9 !! 

Angiographic evidence of vascular con- 
nections between the retina and choroid 
in toxoplasmosis has been reported previ- 
ously, but only end-stage lesions have 
been described.?3?:!! Repetitive angiogra- 
phv in the present case allowed prospec- 
tive observations to be made. 

In a study of both senile and toxocarial 
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Fig. 2 (Owens, Goldberg, and Busse). Left macula in 1975. Top left, Ophthalmoscopic appearance of scar 
that now has inactive satellite lesion on its temporal border (see Figure 1, top left). White arrows indicate 
venules pulled into chorioretinal scar (see Figure 1, bottom left). Curved black arrow indicates choroidal 
vein. Straight black arrow indicates confluence of retinal venular anastomoses as they drain into choroidal 
vein. Black circle indicates area of choroidal perfusion of retinal arterioles (not seen ophthalmoscopically). 
Top right, Arterial phase of choroidal perfusion. Circle indicates area of choroidal perfusion of retinal 
arterioles. Solid arrow indicates site of vemous anastomoses. Open arrow indicates anastomotic retinal 
venules that have not yet become perfusec. Bottom left, Early venous phase of angiogram still shows 
nonfilling of both retinal and choroidal components of venous anastomoses. Bottom right, Midvenous phase 
of angiogram shows that anastomotic retinal venules (straight arrow) now drain into choroidal vein (curved 
arrow; see Figure 2, top left). 


disciform lesions, Green and Gass? hypo- 
thesized that arteriovenous connections 
between the retina and choroid developed 
through processes of organization and 
capillary connections between the necrot- 
ic retina and choroid. These connections 


were thought to occur at the site of broken 
portions of Bruch's membrane. Although 
occasional instances of congenital con- 
nections between the vasculatures of the 
retina and uveal tract do exist,4 the pre- 
sent case provides evidence that necrotiz- 
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ing processes in the fundus create condi- 
tions particularly conducive to acquired, 
rather than congenital, formation of reti- 
nochoroidal vascular anastomoses. The 
precise nature of these conditions is not 
known, but clinical and histopathologic 
evidence*®71213 suggests that damage to 
Bruch’s membrane may indeed be an im- 
portant factor. 

Green and Gass? concluded that vascu- 
lar anastomoses between retinal and chor- 
oidal circulations derived their perfusion 
from retinal arterioles. Although this may 
have been the case, clearly focused angio- 
grams taken during the arterial phase of 
choroidal perfusion are not shown in 
their article, and it is possible that the 
anastomoses carried blood from choroidal 
arteries to retinal arterioles rather than in 
the reverse direction. In studying ocular 
toxoplasmosis, Kennedy and Wise? noted 
vascular connections between retina and 
choroid and concluded that all were ve- 
nous in nature. Venous drainage from 
retina to choroid was also shown in ocular 
toxoplasmosis by Saari, Miettinen, and 
Raisanen.? In our case, angiographic evi- 
dence clearly documented arterial flow 
from choroid to retina in one area and 
venous flow from retina to choroid in 
another area. If one assumes free inter- 
connection among anastomosing capillar- 
ies within granulation tissue that involves 
both retina and choroid, the eventual de- 
velopment of the flow pattern observed in 
our case suggests that the gradient of 
blood pressure or of resistance in the 
involved vascular structure may be as 
follows: choroidal artery > retinal artery 
> retinal vein > choroidal vein. There are 
some limited experimental data to con- 
firm this pattern.!4~!7 Moreover, it is in- 
teresting that perfusion of retinal or pre- 
. retinal vascular channels from choroidal 
arteries (rather than the reverse pattern) 
has also been documented in chorioret- 
inal scars induced by photocoagulation, 


blunt trauma, and perforating trau- 
ma.9:7:12.13,18 
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SUMMARY 


Prospective angiographic observations 
demonstrated the formation of both cho- 
roidoretinal arteriolar anastomoses as well 
as retinochoroidal venular anastomoses in 
the ocular fundus of a young man with 
recurrent ocular toxoplasmosis. 
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CURRENT TECHNIQUES OF ADJUSTABLE STRABISMUS SURGERY 


ARTHUR JAMPOLSKY, M.D. 


San Francisco, California 


An adjustable strabismus surgical su- 
ture technique is one in which an altera- 
tion in result may be made immediately 
postoperatively for both the primary posi- 
tion balance and rotational balance. This 
adjustment is made when the patient is 
fully alert and attentive, and the surgeon 
may monitor the adjustment by directly 
observing the usual cover test results for 
the primary position and other non- 
primary rotational positions. 

The technique to be described here is 
one in which absorbable sutures are 
placed under conditions of general anes- 
thesia, and:the alterations and adjust- 
ments made postoperatively when full 
innervational active tonus components 
are present. , 

The selected surgical goal may be one 
of exact alignment, undercorrection, or 
deliberate overcorrection. Whatever the 
goal, it may be adjusted to achieve the 
desired surgical result more accurately. 
One combines the accepted monitoring 
and measuring guides in an alert patient, 
with an accepted surgical method of repo- 
sitioning muscles, to attain the selected 
surgical goal better and to minimize the 
number of surgical procedures (ideally to 
a single procedure). 

The problem of long-term stability of 
surgical result is another problem involv- 
ing different relevant sensorimotor rela- 
tionships or long-term mechanical chang- 
es, or both, that may be present in any 
type of surgical procedure. 

Adjustable procedures provide an im- 
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mediate opportunity to alter the surgical 
best estimate of muscle repositioning, es- 
pecially where such estimates are unusu- 
ally difficult, such as in cases with unusu- 
al anatomic changes (as in reoperations), 
and in cases with unusual and less pre- 
dictable active tonus force factors. We 
merely wish to extend the usual surgical 
procedure into the postoperative period 
(same hospitalization) so that there may 
be satisfactory monitoring of the final 
surgical result. 

Indications—Adjustable ^ techniques 
should be considered whenever a desired 
goal is unlikely to be reached in one 
surgical session. There are a variety of 
reasons for this, the most common being 
an unusual, or a relatively unpredictable, 
relevant factor that makes an estimation 
of the final surgical result less than opti- 
mal. | 

Some indications are as follows: 

l. A precise balance result is manda- 
tory. An example is adult thyroid myop- 
athy of an asymmetrical amount, in 
which each inferior rectus muscle must 
be recessed a different more-than-usual 
amount, and may be combined with medi- 
al rectus muscle recessions of the same 
type. Such acquired adult strabismus re- 
quires perfect results. 

2. Repeated operations are being per- 
formed, wherein abnormal muscles and 
surrounding muscle mechanics are so al- 
tered as to disallow accurate estimation of 
the resultant balance of forces. 

3. A goal of rotational balances (com- 
itancy) may be in conflict with the goal 
of primary position alignment, and a 
trade-off is possible with adjustable 
sutures. 

4. Excessive amounts of surgery may 
be necessary, and the surgeon may wish 
to alter muscle placement. An example is 
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a larger than usual recession for secon- 
dary overshoot of a muscle in a variety of 
circumstances. 

5. Partial forces need to be balanced. 
This is one of the most difficult problems 
in strabismus alignment; for example, 
muscle transposition procedures for pare- 
sis, recessing both agonist and antagonist 
muscles for balancing anomalous inner- 
vations (some Duane’s syndromes), and 
the like. 

6. Ciancia’s syndrome (adduction fixa- 
tion preference with increasing abduction 
nystagmus in infantile esotropia) has un- 
usual and unpredictable active tonus 
force factors that are present only in the 
alert state, thus demanding a procedure 
that allows for adjustment of muscle re- 
position (force change) postoperatively. 
In some cases, one may wish to perform a 
much larger than usual medial rectus re- 
cession (as part of the alignment proce- 
dure), and a safety factor of alteration 
during the immediate postoperative peri- 
od is desirable. 

In general, whenever the selected goal 
will be less probably attained because 
of unusual mechanical or innervational 
factors, an adjustable suture technique 
allows an extension of the surgical 
procedure to compensate for miscalcula- 
tions. | 

Previous : problems and  solutions— 
Several surgical techniques have been 
proposed to attain the goal of more accu- 
rately adjusting the muscle placements 
under direct monitoring conditions in an 
alert patient. Among these have been 
one-stage topical (conjunctival drop an- 
esthesia only) adjustment procedures! 
adjustments that are possible in the post- 
operative period,? in difficult repeated 
operations,? and in muscle paralysis and 
paresis.! These techniques have recently 
been summarized. 

From these several techniques one has 
emerged that has proved useful for most 
circumstances wherein an adjustable 
technique is used on one or more mus- 
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cles. The technique is applicable for ei- 
ther recession or resection of a muscle, 
and the same technique is used for adults 
and children (when indicated). 

Some of the previous problems that 
have been solved by the current tech- 
nique are as follows: (1) traction on the 
globe during adjustment, for globe posi- 
tion control, has been obtained by a sim- 
ple globe “handle” of smooth nonabsorb- 
able suture in the form of a small loop 
near the corneoscleral limbus; (2) more 
accurate measurement of millimeters of 
adjustment by means of the sliding knot 
technique; (3) greater insistence on an- 
esthesiologist and ancillary personnel co- 
operation with careful attention to the 
type of drug administered pre- and post- 
operatively; and (4) increased attention to 
details of adequate light during the ad- 
justment and selection of forceps for ad- 
justment. i l 


METHODS 


A conjunctival flap is routinely used to 
bare the sclera where the adjustable 
scleral suture emerges (Figs. 1 and 2). 
This allows postoperative manipulation 
of the muscle suture free of extraneous 
conjunctival and subconjunctival tissue. 
The adjustable sùture knot does not al- 
ways absorb well: Thus, we have routine- 
ly elected to leave the knot exposed in 
bare sclera, where it may be excised flush 


^ 


Fig. 1 (Jampolsky). A conjunctival flap, to be 
recessed, is prepared from a buttonhole at the cor- 
neoscleral limbus. 
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Fig. 2 (Jampolsky). Radial incisions are made so 
the conjunctival flap may be recessed. 


with the sclera two to three weeks postop- 
eratively, for a cosmetically more satisfac- 
tory healing result. 

A globe control “handle” is placed near 
the corneoscleral limbus. This loop han- 
dle is convenient during surgery for rotat- 
ing the globe in a desired direction. It is 
preferred to a traction suture secured to 
the drape, which may occasionally fall 
over the cornea. The assistant easily 


grasps and controls the globe by inserting 


toothed forceps through the small loop 
(Figs. 3and 4). This is a particularly useful 
and simple surgical device for cases in 
which the globe may have to be rotated 
many times during the surgical procedure 
(strabismus operations, retinal detach- 
ments, and the like). The loop handle is 
used most effectively during the postop- 
erative adjustment, in which globe con- 
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Fig. 3 (Jampolsky). A loop handle is inserted near 
the corneoscleral limbus with a smooth nonabsorb- 
able suture (Prolene, or nylon 6-0). A completely 
smooth suture is essential, since a braided suture 
may cause a slight, but annoying, scleral bleeding 
when removed postoperatively. A good scleral bite 
is necessary. 


trol can be easily and painlessly obtained 
during the adjustment procedure, after 
which the loop is cut and removed. 

The muscle to be recessed is securely 
locked at each border with a double- 
armed dyed synthetic absorbable 6-0 su- 
ture (Vicryl or Dexon). The suture is 
locked or tied, or both, according to the 
surgeon’s usual procedure. The tensile 
strength of these synthetic sutures is re- 
markably good. The surface of dyed su- 
tures is reasonably smooth, insofar as 
their ability to slide through the scleral 
tracts during the adjustment is concerned. 
Undyed sutures are unsatisfactory for this 
technique.5 





oa 


Fig. 4 (Jampolsky). Left, The globe-handle is tied over an instrument tip to form a small loop. Right, The 


loop is tied with four ties. This loop-handle secures globe stabilization or manipulation with small toothed 


forceps. 
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Fig. 5 (Jampolsky). The muscle to be recessed is 
secured with the surgeon’s preferred suture locking 
technique, then disinserted. The assistant controls 
the globe via the loop-handle. 


The muscle is disinserted (Fig. 5), and 
the double-armed muscle suture is passed 
directly through the insertional stump 
(Figs. 6 and 7). The muscle hangs loose 
from the insertional area (the recessed 
muscle ends are not sutured directly to 
the sclera). With postoperative return of 
alertness and muscle tonus, the muscle 
will assume the farthest recessed rest po- 
sition allowed by the measured suture 
placement. The muscle retracting force of 


Fig. 7 (Jampolsky). The scleral muscle suture 
tracts are enlarged by to-and-fro sawing motion of 
the suture. The anterior emerging suture motion 
is in line with the suture tract, the posterior entering 
suture motion saws laterally to enlarge the posterior 
tract, but not the anterior tract. The assistant steadies 
the globe by means of the loop-handle. During the 
scleral tract enlargement, as one moves each muscle 
suture end to-and-fro, it is advisable to grasp the 
muscle suture in an area of the suture to be dis- 
carded, since the suture material can be squashed 
with smooth forceps during this maneuver. 
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Fig. 6 (Jampolsky). Muscle sutures are placed 
through the scleral insertion stump so that, after the 
tracts are slightly enlarged, the two suture ends will 
emerge from the sclera at almost the same point. 
Note that the scleral loop-handle is placed some- 
what eccentrically, to separate it from the muscle 
suture manipulation. 


active innervation is remarkably demon- 
strated in those patients operated on 
under topical (conjunctival sac) anesthe- 
sia. It is further demonstrated during the 
postoperative adjustment stage as active 
innervation force may be felt against the 
surgeon’s globe fixation through the globe 
loop handle. 

A new scleral insertion attachment may 
be chosen closer to the corneoscleral lim- 
bus, especially for the superior rectus 
muscle, and, in some cases of repeated 
operation, to secure better accessibility of 
suture manipulation during the postoper- 
ative adjustment stage. Similarly, if a 
muscle displacement-transposition is de- 
sired, any convenient scleral point rea- 
sonably near (but not at) the corneoscleral 
limbus may be chosen, so that it is sepa- 
rated from the globe fixation loop handle 
by a reasonable space. 

The scleral needle tracts are placed so 
that the sutures emerge at almost the same 
point. This is imperative, for it enables 
the sliding knot to move easily along an 
adequate length of the emerging muscle 
sutures. If the muscle sutures do not 
emerge close together, the sliding knot 
adjustments will be more difficult, be- 
cause now the knot will have to constrict 
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the spread muscle sutures as the sliding 
knot nears their scleral emergence from 
the separated points of emergence, which 
are to be avoided. 

The scleral suture tracts are now en- 
larged to assure that the muscle sutures 
slide easily through them, so as to make 
the postoperative adjustment of muscle 
position easy. The scleral suture tracts are 
enlarged (Fig. 7) by a lateral to-and-fro 
sawing motion of the suture. Care must 
be taken not to saw perpendicular to the 
globe in order to prevent the suture from 
eroding the length of the tract. This saw- 
ing motion is done in such a way that the 
posterior part of the tract (farthest from 
the corneoscleral limbus, where the nee- 
dle entered the sclera) will have an en- 
larged tract opening, while at the same 
time minimally enlarging the emergence 
point of the anterior tract needle (closer to 
the corneoscleral limbus). 

A separate sliding suture is placed 
around the muscle suture ends so that it 
constricts sufficiently to prevent slipping, 
but slides sufficiently to allow postopera- 
tive adjustment (Fig. 8). The sliding su- 
ture is merely a wraparound suture (of the 
same material as the muscle suture), 
which is tied tightly around the muscle 
sutures and secured with four knot-ties. 
The ends of this independent sliding su- 
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ture are cut—one end a few millimeters 
long (to ensure against unraveling during 
the sliding adjustment) and the other end 
approximately 10 mm long (sufficient to 
grasp with forceps during the sliding ad- 
justment maneuver). 

While the sliding suture knot is being 
tied, the muscle sutures must be held so 
that the muscle is pulled flush against the 
scleral tracts. This assures that the lengths 
of the muscle sutures will remain the 
same during any sliding knot adjustment 
maneuver, and that the muscle end will 
maintain a correct globe orientation (re- 
cession or resection). 

The tightly tied constricting sliding su- 
ture is now slid up and down the muscle 
suture several times. It is important at this 
point to make sure that each slide smooth- 
ly continues all the way to the scleral 
tract, and slides up approximately 2 cm 
(Fig. 9). This essential maneuver should 
be continued until the knot slides easily, 
without building up areas of muscle 
suture material, as might occur with non- 
continuous, shorter movements. The slid- 
ing knot must move easily and comfort- 
ably for ease of postoperative adjustment. 
The adequacy and security of the con- 
stricting sliding knot may be tested easily 
by intrasurgical muscle manipulation. 

An initial error is not to secure the 








Fig. 8 (Jampolsky). Left, The assistant pulls the muscle sutures at a point 2 to 3 cm from the sclera (to 
allow sufficient length for postoperative suture tying), with the severed muscle end pulled flush against the 
scleral tract. This assures that the muscle end border will maintain correct orientation during the sliding 
suture adjustment procedure. The ends of the muscle sutures are cut at slightly different lengths for ease of 
separation during adjustment. Center, The sliding knot (of the same suture material as the muscle suture) is 
tightly tied and secured by four knots. The two muscle suture ends emerge from the sclera at almost the same 
point, which makes the sliding of the constricting suture easier. Right, The constricting sliding-knot ends 
are cut so that one end is long enough to grasp with forceps during the adjustment stage, and the shorter end 
a few millimeters in length to assure that the knot remains tied during the sliding maneuver. 
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Fig. 9 (Jampolsky). The constricting sliding- 
suture is moved up and down the muscle suture, in 
continuous strokes, from the scleral tracts for a 
distance of 1 to 2 cm of muscle suture. With five to 
ten such smooth continuous movements, the sur- 
geon will feel the desired amount of friction, which 
will sufficiently constrict and hold the muscle as the 
knot is flush against the sclera and be sufficiently 
loose to make the postoperative adjustment an easy 
task. Wetting the suture during this maneuver may 
be helpful. 


sliding knot tightly enough with several 
ties. The first of the several sliding- 
loosening maneuvers should be some- 
what difficult to initiate, but the repeated 
sliding maneuvers should become in- 
creasingly easy. One stops at the correct 
constriction-sliding ability. 

The amount of recession is easily mea- 
sured and altered by manipulating the 
sliding-suture position (Fig. 10). Addi- 
tional adjustments in muscle position 
may be made by merely moving the slid- 
ing suture a measured number of milli- 
meters in either direction. The same 
maneuver will be used during the post- 
operative adjustment repositioning, if 
indicated. 

For recession procedures, the muscle is 
always allowed to be recessed more than 
would ordinarily be estimated, since it is 
easier to make the adjustment by pulling 
the muscle up (minimizing the recession) 
postoperatively than it sometimes is to 
allow the muscle to recess further. The 
globe loop handle fixation makes the lat- 
ter maneuver much easier. Such reces- 
sions of greater than usual amount have 
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Fig. 10 (Jampolsky). The muscle is allowed to 
recede a measured amount by appropriate place- 
ment of the sliding suture. Note how the muscle 
becomes spread out as it hangs loose in its recessed 
position. 


often proved to be adequate (not requir- 
ing adjustment), thus permitting the sur- 
geon a bolder approach in attaining a 
selected surgical goal. 

The conjunctival flap is then recessed 
and secured to the sclera with 7-0 absorb- 
able gut (Figs. 11 and 12). The interrupt- 
ed flap-securing sutures are placed so as 
to prevent anterior encroachment of the 
flap edge to avoid interference with the 
muscle sutures. 

The nasal conjunctiva and plica require 
special attention, to make sure that the 
plica tucks back with nasal globe rotation, 
and that the nasal cul-de-sac is naturally 
reformed. This requires closing the dead 
space between the conjunctiva and medi- 
al rectus (or sclera), and is important in 
most strabismus surgery. A simple mat- 
tress suture opposes the conjunctival flap 
to the medial rectus border (Fig. 11). Care 
must be taken to avoid a “reverse leash” 
or a “short sheet” of conjunctiva, which 
limits adduction. This has been discussed 
elsewhere.® 

Once the recessed conjunctival flap is 
secured to sclera, the muscle suture ends 
are tucked into the cul-de-sac. An oint- 
ment is not applied since it does not add 
to the ease of muscle suture manipulation 
during the adjustment tying stage. Telfa, 
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Fig. 11 (Jampolsky). The previously prepared conjunctival flap is recessed and secured to sclera with 
interrupted 6-0 absorbable gut. A simple mattress suture (6-0 absorbable gut) opposes a suitably selected 
part of the nasal conjunctiva (left) to be sutured to the anterior part of the medial rectus muscle (right). 


or similar material, is placed over the eye 
and secured with an eye pad. 

An adjustable resection procedure may 
be performed in a similar manner 
(Figs. 13-18). The conjunctival flap and 
muscle exposure are performed in the 
usual manner. A muscle clamp may or 
may not be used. Figures 13 and 14 show 
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Fig. 12 (Jampolsky). The final stage shows the 
recessed conjunctival flap secured to the sclera to 
anchor the corners of the recession (with some 
conjunctival tension purposely created between the 
corners), and a single recessed conjunctival border 
suture to permit free sliding muscle sutures. The 
bare sclera anterior to the recessed muscle border 
should be cleaned of all excessive tissue at the time 
of initial muscle exposure. The insertional stump 
and all other tissue should be carefully excised to 
leave a bare white sclera. Remaining (nonexcisable) 
pink episclera may be lightly cauterized off with 
sweeping light cautery motion to leave bare white 
sclera for best cosmetic result. This closure is the 
same whether one has done an adjustable recession 
or resection. 





placement of a single double-armed mus- 
cle suture, securely locked at each muscle 
border. Some surgeons prefer a single 
adjustable suture for resections, as well as 
recessions, especially if the resection is 
small, with modest muscle tension to be 
controlled. If a large resection is to be 
performed, or a stiff reoperated muscle 
under tension is to be controlled, two 
adjustable sutures are recommended for 
safe control of the additional muscle ten- 
sion in most strabismus surgery. 

The resected muscle is excised (Figs. 15 
and 16). Before cutting, the muscle may 
be clamped for hemostasis. The resection 
sutures are placed in the muscle at a point 





Fig. 13 (Jampolsky). A resection is performed with 
either a single double-armed suture, or two such 
double-arm sutures, depending upon the surgeon's 
preference or the circumstances. The conjunctival 
flap and muscle exposure are performed in the usual 
manner. 


VOL. 88, NO. 3, PART I 





Fig. 14 (Jampolsky). Moderate resection of a nor- 
mal muscle, for which a single double-armed suture 
may be used. 


a few millimeters farther than the desired 
or estimated amount of resection, because 
the muscle will not be pulled forward 
flush with the original insertion (which 
would result in a full amount of resec- 
tion), but rather is allowed to recess 2 to 
3 mm. For example, if it is estimated that 
5 mm of resection is desirable, the sutures 
are placed approximately 7 to 8 mm from 
the insertion as if 7 mm of resection were 
to be performed (Figs. 13 and 14). How- 
ever, the muscle is finally allowed to rest 
2 to 3 mm from the original insertion 
(Fig. 18), resulting in an effective 5-mm 
resection. During the adjustment stage, 
more effect may be obtained by advanc- 
ing the muscle, which increases the mus- 
cle tension. Or, the resected muscle can 


Fig. 16 (Jampolsky). The resected muscle is cut 
flush with the scleral insertion. 
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Fig. 15 (Jampolsky). The resected muscle is ex- 
cised. For better hemostasis, one may clamp the 
muscle before cutting. 


be allowed to recess even further, thus 
relaxing muscle tension and altering final 
muscle attachment position. 

Insofar as the lever arm is concerned, it 
does not matter significantly whether the 
final attachment is a few millimeters ante- 
rior or posterior one way or the other, so 
long as there is a good and normal lever 
arm maintained throughout rotations. It is 
when the final muscle attachment posi- 
tion is unusually posterior, where a di- 
minished lever arm torque may result on 
further rotation, that these few millime- 
ters matter. It may be important in the 





Fig. 17 (Jampolsky). The muscle sutures are 
placed through the insertional stump, in the same 
manner as described for the recession procedure (see 
Figure 6). Note the suture tract emergence points 
positioned adjacent to each other. After tract en 
largement maneuvers, aimed at enlarging the poste- 
rior (but not the anterior) part of the tracts, the 
emerging suture ends emerge practically together 
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Fig. 18 (Jampolsky). The resected muscle end 
(which has been purposefully resected slightly more 
than necessary) is pulled forward toward the previ- 
ous scleral insertion. However, it is not pulled flush, 
but rather allowed to remain recessed a few milli- 
meters in order to adjust the resection in either 
direction. 


circumstances of a stiff muscle (poor elas- 
ticity range), were its insertion to be retro- 
placed sufficiently so that the normal arc 
of contact will not be maintained and a 
poorer lever arm results. However, for the 
usual circumstances, as long as there is an 
adequate lever arm (sufficient anterior 
final muscle attachment), the alterable 
variable is muscle tension, which the sur- 
geon manipulates by altering the muscle 
length (millimeters of surgery). 

The postoperative adjustment stage is 
usually performed on the morning after 
surgery, or it may be done on the same 
day (after approximately four to eight 
hours), if full patient alertness is obtaina- 
ble. The patient must be fully alert and 
attentive for an appropriate adjustment to 
be made because the alerting mecha- 
nism plays such a dominant role in 
oculorotary muscle active innervational 
force. The slightest hangover effect from 
barbiturates, anesthesia and postanes- 
thetic drugs, and narcotic pain relievers, 
all work counter to this goal. One might 
wish to confine postoperative medication 
to such drugs as codeine, aspirin, and the 
like. 

The essence of the adjustable proce- 
dure is to have operable the net effect of 
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all usual and natural passive anatomic 
and active innervational forces. Thus, all 
systems must be operating as naturally as 
possible, especially full alertness and at- 
tention. Indeed, these are the essential 
criteria that must always be fulfilled for 
cover test and rotational monitoring and 
assessment of the primary position bal- 
ance and nonprimary rotational balances. 
The surgeon must exercise judicious care 
in selecting cooperative and informed an- 
esthesiologists and colleagues to assure 
that one avoids even mildly undesirable 
drug effects. 

Conjunctival anesthetic drops are in- 
stilled several times in both the operated 
and unoperated eve. The drops reduce 
induced hypersensitivity and photopho- 
bia. The patient sits up in bed, and spec- 
tacles are worn as indicated. The balance 
assessment is made by the usual cover test 
procedure for the primary position, and 
for nonprimary rotational positions. 

Customarily, the patient is asked to 
follow a target in several directions of 
gaze to minimize the muscle hysteresis 
(or backlash stiffness). More normalized 
muscle stiffness is obtained with repeated 
eye movements in several directions after 
each adjustment procedure. This is analo- 
gous to the normalization of muscle stiff- 
ness secured during the spring-back bal- 
ance test performed during surgery for 
mechanical balance,” whereby forceps in 
passive rotations of the eye, repeated sev- 
eral times back and forth, allow stretching 
and relaxation of the passive muscle forc- 
es in order to allow a more normal muscle 
status for balance assessment. 

Adjustment of the muscle position (ei- 
ther a recession or resection) is made by 
spreading the eyelids with a self-retaining 
thin wire speculum, or, more common- 
ly, an assistant merely rolls the upper 
and lower eyelids back with a cotton- 
tipped applicator. The latter method often 
gives far better exposure of the superior 
rectus muscle adjustment than does a 
speculum. — 
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It is optimal for the surgeon to have a 
portable head-mounted loupe and light, 
and properly selected tying forceps. 
(We currently prefer ordinary inexpen- 
sive jewelers smooth forceps, with the 
sharp tips modified to a suitably blunted 
end.) 

The muscle is adjusted as dictated by 
the cover test imbalance or rotation im- 
balance, or both. These maneuvers may 
be repeated several times, with repeated 
muscle adjustments. 

To reduce a recession with the sliding- 
suture technique, the muscle reposition- 
ing is accomplished by pulling both ends 
of the muscle suture (as a unit) to dimin- 
ish the recession a desired number of 
millimeters. This may be directly ob- 
served as the distance the constricting 
sliding knot has been moved away from 
the scleral tract as the muscle sutures are 
pulled forward. Sometimes the muscle 
sutures do not slide freely through the 
enlarged scleral tracts, in which case 
small-toothed forceps are used to grasp 
the globe handle for globe stabilization, 
while the muscle sutures are then easily 
manipulated. The sliding suture is moved 
an appropriate number of millimeters, so 
as to reduce or augment the amount of 
muscle recession (or advancement). In 
this fashion, one may finely tune either 
the primary position balance or a rota- 
tional balance. 

The surgeon may elect to trade advan- 
tages and disadvantages between primary 
position and rotational balances by using 
one or more adjustable muscle sutures. 
Adjustable sutures become a second- 
guess opportunity for the surgeon espe- 
cially in cases that are difficult to esti- 
mate. 

The globe handle is currently used rou- 
tinely, which allows the surgeon painless, 
bloodless, and atraumatic control of globe 
position. Previously, an augmentation of 
the amount of recession was performed 
with some difficulty. With the globe han- 
dle traction, the sliding knot is moved so 
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as to allow the desired number of addi- 
tional millimeters of recession. The pa- 
tients own muscle force is allowed to 
retract the muscle so that the sliding su- 
ture is lush with the sclera, by the sur- 
geon’s holding the globe by the loop 
handle and asking the patient to look in 
the opposite direction. The muscle force 
so generated easily recesses the muscle 
the additional amount desired. This was a 
problem previously, but is now adequate- 
ly solved by the globe loop handle fixa- 
tion. 

When the cover test and rotation bal- 
ances have yielded satisfactory results, 
the adjustments are completed by tying 
the muscle suture securely with several 
ties. The excess ends of the muscle su- 
tures and the excess ends of the sliding 
suture are cut. The globe loop handle is 
simply removed by cutting at any one 
point. 

Home care consists of evening instilla- 
tion of antibiotics-corticosteroid ointment 
and covering with an eye pad. The adjust- 
able suture knot may be somewhat irritat- 
ing to the unpadded eye. If the muscle 
suture knot on bare sclera is not absorbed 
sufficiently by two to three weeks, it is 
simply cut off flush with the sclera. This 
is not uncommon for procedures of the 
medial and lateral rectus muscles. The 
exposed adjustable suture knot for the 
superior rectus and inferior rectus mus- 
cles, even though not covered by conjunc- 
tiva, apparently is sufficiently bathed in 
warm moisture to disappear satisfactorily 
without further attention. 

Complications during | adjustment— 
Rarely, the sliding suture knot may un- 
ravel during the adjustment procedure. 
One simply converts to a bow-knot pro- 
cedure.?3:5 

Infrequently, the sliding knot may 
move with difficulty, despite the repeated 
sliding-loosening maneuvers done dur- 
ing surgery. This is easily overcome by 
merely separating the two arms of the 
muscle sutures and spreading them apart 
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at the apex of the V at the sliding knot. 
The sliding suture will slide down with 
this maneuver as the muscle sutures are 
spread apart, and the millimeters of alter- 
ation may be estimated. 

Occasionally, when adjustable sutures 
are used in some children who are less 
cooperative than anticipated, a short du- 
ration of nitrous oxide anesthesia is nec- 
essary for the adjustment procedure. 
When an adjustable suture is used in 
some infants, the postoperative adjust- 
ment is customarily made in the recovery 
or treatment room. Short nitrous inhala- 
tion anesthetic should be given by the 
same anesthesiologist who administered 
the general anesthesia. Assessment of pri- 
mary position and rotational imbalance is 
made by direct observation while the in- 
fant is awake, and gross inbalances are 
readjusted, but fine-tuning maneuvers are 
not usually possible. 


DISCUSSION 


The current adjustable strabismus sur- 
gical suture technique, evolved from a 
modification of older techniques, allows 
sharpening of management principles 
with a closer approach to the surgical goal 
of balanced alignment in the primary 
position and of balanced rotations with a 
minimal number of surgical procedures. 

Repositioning of muscles at the time of 
the usual and ordinary surgical procedure 
is the strabismus surgeon’s means of at- 
taining the selected surgical goal, without 
direct and full monitoring of his final 
efforts. Adjustable surgical suture proce- 
dures do not differ in the method of 
repositioning of muscles; it merely adds a 
satisfactory monitoring of the total end 
result by extending surgery into the im- 
mediate postoperative period when the 
patient is alert. l 

Whereas initially we believed adjusta- 
ble techniques were primarily indicated 
in unusual and unpredictable circum- 
stances (such asforrepeated operations), 
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we now believe that an adjustable muscle 
technique for at least one muscle is 
indicated for almost all adult strabis- 
mus surgical corrections. In some cases, 
for instance thyroid myopathy with bilat- 
eral asymmetrical inferior rectus contrac- 
tures, bilateral adjustable sutures afford 
the only means of achieving the goal of 
perfect realignment. This is because the 
muscles in thyroid myopathy surgery are 
altered in several important factors, such 
as abnormal muscle stiffness (elasticity 
range), muscle length, and lever arm 
(large amounts of recessions are neces- 
sary). It is distinctly an unusual strabis- 
mus correction task, making adjustable 
sutures almost mandatory. 

The previously listed indications de- 
fine other groups or classes of strabismus 
for which results are relatively unpredict- 
able. 

Surgical results are certainly not de- 
fined by the sole factor of millimeters of 
surgery performed. Millimeters of reces- 
sion or resection (under usual circum- 
stances) change the muscle length, which 
affects muscle tension or force. This is 
what the surgeon accomplishes under 
usual and normal conditions in which the 
muscle has normal stiffness (elasticity 
range), normal lever arm (is not attached 
too far posteriorly), and has a normal 
opposing muscle force operable. Often 
these assumptions of normality in these 
several factors are not fulfilled. And these 
several variables often disallow accurate 
estimation of results, especially if one 
depends upon millimeters of surgery 
alone, which usually affects only one of 
the variables (muscle tension). In usual 
and ordinary cases of moderate amounts 
of strabismus, all the variables and surgi- 
cal results are relatively predictable. 
When any one of the factors of muscle 
force range (stiffness characteristic), force 
change with muscle length, eftective 
force locale (lever arm), or opposing mus- 
cle force is unusual, then surgical results 
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become unpredictable. Especially in un- 
usual cases of passive mechanical factors, 
or active innervational factors (especially 
reoperations), in which all of these varia- 
bles are not usual, adjustable sutures 
allow better prediction of the resultant 
net effects, regardless of the causation 
or of the ability to assess the desig- 
nated variables independently and sep- 
arably. Someday in the near future 
we will be able to do this in a prac- 
tical clinical fashion. Strabismus sur- 
geons will find it increasingly necessary 
to attend to these quantifiable variables 
for proper strabismus management. 
Adjustable sutures merely bypass 
the present state of unpredictability but 
are certainly no substitute for know- 
ledge of how to assess, monitor, and ma- 
nipulate the variables that are now known 
to be relevant. 

The following examples highlight the 
utility of adjustable sutures. 

Unusually large eyes (adult myopia), 
small eyes, or protruding eyes (naturally 
or pathologically initiated) alter the mus- 
cle length-tension relationships, thus mak- 
ing results less predictable. It has long 
been held that the eyes of adults with 
myopia and esotropia are difficult to align. 
Bilateral medial rectus recessions of 9 
to 10 mm are often indicated in such 
instances because of the chronic stretched 
out elongated characteristic of the 
lateral rectus muscles, which must be 
balanced by a greater than usual recession 
of a taut medial rectus for éven modest 
amounts of esotropia. Alternatively, in 
this case, bilateral recess-resect proce- 
dures (of lesser amounts on each muscle) 
are indicated to correct the modest 
amount of esotropia. Adjustable sutures 
have allowed the additional boldness 
necessary to find the correct balance rela- 
tionship, and have revealed many inter- 
esting facets of passive mechanical and 
active innervational forces in a variety of 
unusual circumstances. 
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An overshooting rectus muscle, by vir- 
tue of additional innervation expressed in 
Hering’s law induced by fixation-duress 
in the fixing eye, often is a difficult condi- 
tion to correct satisfactorily. Greater re- 
cession of the overshooting muscle is 
necessary, and the additional surgical 
boldness indicated in such circumstances 
is allowable because of the safety valve of 
postoperative adjustment. 

Adjustable procedures are well known 
to eyelid surgeons. Adjustable levator 
muscle resections are becoming increas- 
ingly popular. One must always observe 
the conditions necessary for full patient 
alertness, and absence of any infiltrative 
anesthesia into the muscle, per se. We 
have reported on an adjustable modified 
Hummelscheim transposition proce- 
dure. A postoperative adjustable upper 
eyelid sling blepharoptosis procedure has 
been described.? 

An adjustable cyclotorsion-correcting 
procedure, by anteriorization and ad- 
vancement of the anterior portion of the 
superior oblique muscle, has been de- 
vised (H. Metz, verbal communication, 
October 1978).! 

A question often arises as to which 
muscle needs an adjustable suture in 
cases of difficult reoperation. One should 
usually select the stiffer muscle (less 
range of normal force) since this is the 
muscle most likely to cause unpredictable 
results. This is usually the muscle that 
has been previously recessed a consider- 
able degree. Perhaps it has been operated 
on more than once and allowed to under- 
go a contracture by virtue of its recessed 
position. Its normal range of elasticity 
may have diminished such that a few 
millimeters of advancement induce a rel- 
ative leash, and a few millimeters of re- 
cession induce complete flabby slack- 
ness. In this instance, each millimeter of 
repositioning is of paramount impor- 
tance. This is especially true if the reposi- 
tioning is done with the muscle attach- 
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ment far posteriorly, where the lever arm 
is poorer and varies considerably with 
each increment of globe rotation. Great 
care must be used in advancing such a 
tight, shortened, and relatively inelastic 
muscle, and careful consideration should 
be given as to whether any additional 
resection should be combined with any 
advancement.®7 


SUMMARY 


Adjustable strabismus surgical proce- 
dures provide the opportunity to reposi- 
tion a surgically altered muscle position, 
which is often necessary for nonaverage 
cases of strabismus correction. The usual 
surgical procedure is extended into the 
postoperative period (same hospitaliza- 
tion) so that the surgeon may satisfactori- 
ly monitor the total end result (by cover 
test and rotations) at the time af adjust- 
ment. Adjustable techniques should be 
considered whenever a desired goal is 
unlikely to be reached in one surgical 
session. Recent technical improvements 
allow satisfactory globe position control 
during the adjustment stage for ease 
of recession or resection adjustment. 
Globe stabilization is attained during 
surgery and the postoperative adjustment 
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by means of a scleral loop handle, 
placed near the corneoscleral limbus. 
Millimeters of adjustment are easily esti- 
mated by means of a sliding suture knot 
technique. 
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PREVENTION AND TREATMENT OF SYMBLEPHARON 


HERBERT E. KAUFMAN, M.D., AND EDGAR L. THOMAS, M.D. 


New Orleans, Louisiana 


The problem of prevention and treat- 
ment of symblepharon is fairly common 
in the patient population seen at the Loui- 
siana State University Eye Center. We 
have developed a relatively simple meth- 
od of managing this problem, including 
techniques that apparently have not been 
observed before. 

Symblepharon are easier to prevent 
than to treat. Conjunctival damage can be 
caused by chemical burns, drug reactions, 
Stevens-Johnson syndrome, and other 
problems. Previously, attempts have been 
made to separate the symblepharon with 
glass rods and other implements as they 
begin to form when raw surfaces touch 
each other. In our experience this has not 
been satisfactory. 

Observation of the donor bed of con- 
junctival flaps provided a clue to the 
management of these problems. If even 
relatively large conjunctival flaps were 
done (such as Gundersen flaps, which 
leave the whole superior bulbar area void 
of conjunctiva), no symblepharon formed 
unless the flap had extended up into the 
upper fornix and two raw surfaces in the 
fornix touched one another. That is, con- 
junctiva can be removed from one sur- 
face, either bulbar or palpebral, without 
formation of symblepharon if the other 
conjunctival surface is intact. Further, re- 
epithelialization occurs spontaneously in 
a surface denuded of conjunctiva. Heal- 
ing is completed rapidly even without 
artificial covering by mucous membrane 
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or conjunctiva from elsewhere, and the 
surface appears normal within a few days. 

In cases of acute conjunctival damage, 
symblepharon can be prevented if the 
raw surfaces are separated until re-epi- 
thelialization occurs. Similarly, symble- 
pharon can be repaired without mu- 
cous membrane grafts if only one raw 
surface is present, or if the two raw sur- 
faces can be separated until epithelial 
healing occurs. Thus the treatment of 
symblepharon can be simplified, and mu- 
cous membrane grafts eliminated in most 
cases. 


SUBJECTS AND METHODS 


More than 100 patients with symbleph- 
aron have been seen here and at the 
University of Florida teaching hospital. 

Acute conjunctival damage can occur 
from chemical burns, either acid or alka- 
line, and from acute drug reactions and 
the Stevens-Johnson syndrome. In many 
cases the conjunctival epithelium has suf- 
fered extensive damage, and the raw sur- 
faces of conjunctiva adhere to one anoth- 
er. We found that the repeated division of 
symblepharon with glass rods and other 
implements was unsatisfactory, and that 
separating the raw surfaces until epitheli- 
al healing took place was essential. 

Two techniques have been used. The 
simplest method is to insert into the for- 
nix a large doughnut-shaped methylmeth- 
acrylate conformer, normally measuring 
approximately 20 to 26 mm outside diam- 
eter and 14 to 22 mm inside diameter. The 
hole in the center permits the appliance to 
be tolerated and minimizes the tendency 
to damage the cornea. 

In severe chemical burns and drug re- 
actions, symblepharon have formed cen- 
tral to the conformer, the eyelid adhering 
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Fig. | (Kaufman and Thomas). The eye of a young 
engineer who had been burned with ammonia 
which circulated in a solar heater. Symblepharon 
were prevented by the insertion of a soft contact lens 
and doughnut-shaped conformer. 


either to the bulbar surface or to the 
cornea itself, which tends to fix the con- 
former in the fornix. To prevent this prob- 
lem, we first insert a therapeutic soft 
contact lens and then place the conformer 
into the fornix (Figs. 1 and 2). The pupil is 
dilated and other treatment is given as 
necessary, but this procedure has been 
well tolerated in adults. The conformer 
can be removed within two weeks, and 
usually symblepharon formation is com- 
pletely prevented. This technique does 
not prevent acute conjunctival hyperemia 





Fig. 2 
tending to form after a sulphuric acid burn. The use 
of the conformer and soft contact lens permitted 
healing in two weeks. After the appliances were 


removed no tendency to further adhesion formation 
was observed. 


(Kaufman and Thomas). Symblepharon 
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or pain from ciliary body necrosis and 
corneal damage, but it does prevent the 
formation of symblepharon with no ap- 
parent deleterious effect on the eye itself. 

Not all burns form symblepharon, and 
the insertion of a conformer into every 
burn is unnecessary. In doubtful cases, 
the patient is hospitalized or closely ob- 
served. If there is any tendency to sym- 
blepharon formation, the symblepharon 
can usually be divided with a blunt in- 
strument during the first 12 to 24 hours. 
At this point, rather than redividing on a 
daily basis (which is often impossible to 
do satisfactorily), we insert the conformer 
and the soft contact lens. 

In children and in patients whose coop- 
eration is less certain, the same result can 
be obtained by lining the eyelid with a 
soft clear plastic (Fig. 3). We performed 
the first operations of this kind more than 
ten years ago. Because the initial material 
used was gas-sterilized Saran Wrap, the 
operation was locally nicknamed a saran- 
oplasty. Other soft clear plastic drapes 
such as those used for surgical drapes in 
the operating room can also be used. A 
piece of plastic is cut long enough to 
extend from canthus to canthus and from 





. Fig. 3 (Kaufman and Thomas). A soft clear plastic 
lines the undersurface of the eyelid. Three double 
armed sutures are placed near one end of the plastic 
and positioned equidistantly through the upper for- 
nix of the eyelid. As the sutures are tightened, they 
pull the lining material into place, and then anchor 
the plastic as it folds up over the lashes and the front 
of the eyelid. A soft contact lens has not been 
necessary with this procedure. 
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the upper part of the outer eyelid, around 
the margin and up into the fornix, turning 
down somewhat onto the bulbar surface 
but not covering it entirely. Three mat- 
tress sutures are placed approximately 
equidistant through the plastic before it is 
inserted into the fornix. The sutures are 
passed through the fornix and appear on 
the front of the eyelid where they pene- 
trate the plastic on the front side of the 
eyelid. This simplifies inserting the plas- 
tic into the fornix and holds it in place. 
The final tucking of the plastic into the 
fornix can be done with a blunt scalpel 
handle or other instrument. Bolsters and 
other implements to prevent tearing are 
unnecessary if 4-0 chromic catgut suture 
is used through the fornix, but sutures of 
other materials can be used, and bolsters 
of cotton, catheters, or other substances 
employed if the surgeon is concerned 
about eyelid damage. 

This saranoplasty is done on either the 
upper or lower eyelid or both. The cornea 
has not been damaged in any of our 
patients, nor has it been necessary to use a 
soft contact lens to protect the cornea. 
The protective material can be removed 
in about two weeks. | 

Preformed adhesions can also be divid- 
ed and will not reform if the surfaces are 
separated until epithelialization takes 
place. | | 

Minimal adhesions can be divided and 
separated for at most two weeks without 
reformation. Even patients with relatively 
extensive symblepharon formation with- 
out subconjunctival fibrosis and those 
with large-scale symblepharon (which in 
some centers would certainly be treated 
with a mucous membrane graft) can also 
be treated so simply. In most cases sepa- 
rating the raw surfaces prevents reforma- 
tion of the symblepharon, and moderately 
extensive adhesions can be treated with 
either of the techniques previously de- 
scribed. Only the most extensive conjunc- 
tival symblepharon or cómpletely fore- 
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shortened fornices require mucous mem- 
brane grafts. 

Much of the shortening in the cases of 
foreshortened fornices in some of the 
advanced chemical burns is caused by 
subconjunctival fibrosis and scarring. In 
our experience, attempting to stretch the 
scar has been ineffective as long as the 
fibrosis remains; an extensive dissection 
and removal of all subconjunctival fibro- 
sis and scarring is necessary. This scar- 
ring may extend to the orbital rim and 
even back into the orbit above and below. 
If all scarring is not removed, and a fornix 
is fashioned with a mucous membrane 
graft, the cicatrix simply contracts again 
and the fornix is obliterated once more. In 
those patients with extensive subconjunc- 
tival fibrosis, mucous membrane grafts 
are' often necessary in conjunction with 
the removal of the scar tissue. We use 
full-thickness buccal mucous membrane 
when these extensive dissections are re- 
quired because this tissue tends to con- 
tract less thàn partial-thickness mucous 
membrane. We fix the mucous membrane 
to. the fornix by sutures identical to the 
sutures used with the plastic lining, and 
we often keep the mucosal surfaces, 
which might adhere, separate from each 
other with a conformer and soft contact 
lens as previously described. 


DISCUSSION 


With simple techniques, symblepharon 
can often be prevented, and even moder- 
ately extensive symblepharon without 
subconjunctival fibrosis can be treated. 
Mucous membrane grafts can usually be 
avoided. l 

All of this presupposes, however, that 
the basic disease is nonprogressive. In the 
case of progressive conjunctival cicatri- 
zation, such as in patients with ocular 
pemphigoid or benign mucous membrane 
pemphigus, we agree with the wide- 
spread clinical impression that conjunc- 
tival surgery is often accompanied by an 
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exacerbation of the inflammatory process 
and a renewed tendency to adhesion 
formation, even if relatively large doses 
of corticosteroids are used orally for 
some time after the surgery. When vision 
is threatened by symblepharon, which 
cause exposure, or when the cornea is 
being progressively damaged by trichia- 
sis, risky reconstructive surgery may be 
the only choice. The surgeon must recog- 
nize the risk and differentiate among 
the prognoses of various syndromes so he 
can judge the wisdom of intervention 
more accurately. In addition to severing 
obvious cicatrices when extensive trichia- 
sis occurs in these cases, our most satis- 
factory solution has been a tarsal-fracture 
procedure which permits the lashes to be 
turned away from the globe and allows 
the tarsus to heal pointing out away from 
the eye. 

Symblepharon that are extensive 
enough to restrict the motion of the globe 
(especially if they form above) may pre- 
sent a real hazard in other types of ocular 
surgery, such as cataract extraction. The 
force of the repetitive pull of the sym- 
blepharon can tear out even the best su- 
tures and open the incision. We have seen 
several patients in whom this happened. 
The surgeons often blamed the wound 
problem on deficient healing caused by 
the underlying diséase, rather than on 
symblepharon pull. Intraocular surgery 
need not be avoided in patients with 
conjunctival cicatrization; however, the 
adhesion must be eliminated as part of 
the surgical procedure. 

We divide any significant symblepha- 
ron before the intraocular incision is 
made. This may increase intraoperative 
bleeding, but, with time, seepage usually 
stops, and a wait of five or ten minutes 
generally results in a satisfactory field. 
The operation is then continued normal- 
ly, and at the finish, a soft lens and 
doughnut-shaped conformer are placed 
so that the acute postoperative period is 
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not complicated by repeated symblepha- 
ron formation. 

Symblepharon between the eyelid and 
the bulbar conjunctiva can sometimes be 
treated without conformers or separators 
if only one raw surface is present. For 
example, if an adhesion between the eye- 
lid and globé can be dividéd near the 
corneoscleral limbus and the conjunctiva 
swung down‘to the fornix so that the 
eyelid remains completely lined, even 
though the globe is now bare, the surface 
will re-epithelialize with minimal ten- 
dency to repeated symblepharon forma- 
tion (Fig. 4). 

, If there is any question, a separator can 
be used between eyelid and globe as 
described previously, but the principle of 
trying to keep one surface completely 
lined seems valid. 

. The idea of putting material into the 
eye to line the conjunctival surface until 
re-epithelialization takes place is not new. 
The conformer we use (the Walker ring) 
has been available for some time, flush- 
fitting scleral lenses have been tried, and 
substances such as silicone sheeting have 
been used to cover the eyelid and palpe- 
bral conjunctiva.!^ However, to our 
knowledge, it has not been appreciated 
how extensively this simple technique 





Fig. 4 (Kaufman and Thomas). If the symblepha- 
ron (s) is removed, leaving one raw surface (r) and 
one epithelial surface (ep), the tendency to sym- 
blepharon formation is inhibited and a device to 
separate the eyelid from the globe may not be 
necessary or may be needed for only a short time. 
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can be used, how much difficulty can be 
avoided by its use in preventing adhe- 
sions, and how many relatively large ad- 
hesions can be treated with these simple 
methods. 


SUMMARY 


Symblepharon after acute conjunctival 
injury can be prevented by separating the 
raw surfaces for one to two weeks, until 
re-epithelialization takes place. We have 
used a soft contact lens and a conjunctival 
ring without a corneal center, or lined the 
eyelid and palpebral conjunctiva with 
plastic. This often eliminates the need for 
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mucous membrane grafts. Symblepharon 
can interfere with intraocular surgery and 
disrupt cataract incisions unless they are 
divided and separated at the time of sur- 


gery. 
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OBSERVATIONS ON THE DEVELOPMENT OF THE ANTERIOR 
CHAMBER ANGLE WITH REFERENCE TO THE 
PATHOGENESIS OF CONGENITAL GLAUCOMAS 


CARL KUPFER, M.D., AND MURIEL I. KAISER-KUPFER, M.D. 
Bethesda, Maryland 


. In 1955, the concept of the devel- 
opment of the anterior chamber angle 
by a process of "cleavage" was intro- 
duced,! During the subsequent decade, 
this concept gained support as a basis 
for, the pathogenesis of the congenital 
glaucomas.?? However; on.further ex- 
amination, the initial findings were not 
confirmed?; instead, the dppearance of 
cleavage was thought to be related to 
artifactual detachment of the ciliary 
body from the overlying scleral spur.* 
More ' recently, the embryology of the 
anterior charhber has been studied with 
particular reference to the contribution 
of cells from the neural crest to the cor- 
nea, trabecular ineshwork, and iris. The 
neural crest forms from the dorsal margin 
of the neural tube about the time of 
closure of the neural tube. The cells at 
this site undergo rapid division and be- 
gin to migrate, playing an essential role 
in the formation of intraocular and peri- 
: ocular tissues, and other structures. 
Recently, the migration of neural crest 
cells has been studied by the use of a new 
cell marker system that consists of a large 
mass of chromatin found in the nuclei of 
cells of the Japanese quail. This is in 
contrast to the rather diffüse chromatin 
pattern found in the cells of chick embry- 
os which served as hosts for grafts of 
quail embryonic tissues: Because the 
quail chromatin replicates with each cell 
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division and does not become diluted, the 
migration of these cells can be observed 
and their eventual location can be deter- 
mined. Naturally labeled quail neural 
crest cells were transplanted into the 
neural crest region of a chick embryo. 

The quail neural crest cells: appeared 
in corneal endothelium, trabecular mesh- 
work endothelium, and the stromal cells 
of the iris. In short, .all the con- 
nective tissues between the lens and the 
anterior corneal epithelium , including 
those of the iris are of neural crest ori- 
gin."" Additionally, these cells constitute 
a continuous layer which extends from 
the corneal endothelium .to trabecular 
meshwork endothelium and onto the an- 
terior surface of the iris. Such a continu- 
ous layer of endothelial cells has also 
been seen in the developing hamster and 
rat (T. Kuwabara, verbal communication, 
1979) as well as in primates and man.*:? 

Between the seventh and eighth month of 
gestation in man, the layer of cells loses 
its continuity.*? This is generally corre- 
lated with à significant increase in the 
facility of outflow. 

Some forms of congenital glaucoma, 
with or without changes in the gonio- 
scopic appearance of the anterior cham- 
ber angle; may be best understood as 
abnormalities in neural crest cell migra- 
tion or perhaps defective terminal induc- 
tion of a particular structural component 
of the anterior chamber angle derived 
from the neural crest cells. Abnormalities 
in trabecular meshwork endothelial me- 
tabolism, the production of collagen tra- 
becular beàms by the trabecular endothe- 
lium, or failure of perforation of the layer 
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of cells lining the trabecular meshwork 
and extending over the anterior iris sur- 
face are but three possibilities which 
could explain the pathogenesis of the 
congenital glaucomas. Failure of perfora- 
tion has attracted the most attention.!9- 1? 
In a case of congenital glaucoma reported 
by Maumenee!? (Case 3, left eye), the 
postmortem perfusion outflow facility of 
0.15 ul/minlmm Hg was increased to 
1.0 ni/min/mm Hg after a postmortem 
l-mm goniotomy. On histologic exam- 
ination, only the uveal portion of the 
trabecular meshwork was damaged by 
goniotomy. In some cases, therefore, per- 
foration of a persistent layer of cells lin- 
ing the anterior chamber angle may lead 
to an improvement of outflow facility. 
Because the neural crest also contrib- 
utes to sclera, corneal stromal cells, cor- 
neal endothelial cells, and iris stroma, 
abnormalities in these structures accom- 
panied by increased intraocular pressure 
may account for the group of congenital 
and developmental anomalies including 
Axenfeld's syndrome, Rieger's syndrome, 
and Peter's anomaly as well as the gonio- 
dysgenesis associated with juvenile glau- 
coma. Defects in neural crest cell migra- 
tion or terminal induction could account 
for the variety of corneal involvement 
often seen in these glaucomas (sclerocor- 
nea, megalocornea, corneal opacities, en- 
dothelial dystrophy), or iris and pupil 
involvement (hypoplasia of the iris stro- 
ma, iris adhesions to cornea, corectopia, 
pseudopolycoria, dyscoria). Additionally, 
these ocular anomalies are often associat- 
ed with a variety of other systemic signs 
such as craniofacial and dental malforma- 
tions (maxillary hypoplasia, microdontia 
and anodontia), middle ear deafness, and 
malformations of the upper limbs and 
spine.!^ We now know that the bones of 
the face and portions of the floor of the 
cranial fossae as well as the dental papilla 
(odontoblasts) are derived from neural 
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crest.!^ Neural crest cells in the inner ear 
are apparently involved in the regulation 
of inner ear fluid.!4 Finally, neural crest 
cell migration plays a role in the develop- 
ment of smooth muscle, cartilage and 
bone, the meninges, and a variety of en- 
docrine glands, thus explaining the asso- 
ciation of craniofacial and dental malfor- 
mations, middle ear deafness, and malfor- 
mations of the upper spine with this 
group of anomalies which so often are 
accompanied by congenital glaucoma.“4 


SUMMARY 


Abnormalities in neural crest cell mi- 
gration may have a role in the pathogene- 
sis of the congenital glaucomas, with or 
without changes in the gonioscopic ap- 
pearance of the anterior chamber angle. 
Neural crest cells also contribute to the 
bones of the face, dental papilla, carti- 
lage, bone, and meninges; this may ex- 
plain the association of craniofacial, 
dental, and upper spinal malformations 
with some of the congenital glaucomas. 
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OCULAR HYPOTENSIVE ACTION OF LABETALOL 


IRVING H. LEOPOLD, M.D., AND DAVID L. MURRAY, B.S. 
Irvine, California 


Adrenergic blocking agents have re- 
cently attracted considerable interest as 
potentially useful agents in glaucoma 
therapy. Apparent lack of significant sys- 
temic and ocular side effects combined 
with good ocular hypotensive efficacy 
make B-adrenergic blockers such as ti- 
molol particularly attractive for the man- 
agement of open-angle glaucoma.! 

Labetalol is a unique adrenergic antag- 
onist with both a- and f-adrenergic 
blocking activity.? It is currently availa- 
ble in England and Europe for treatment 
of systemic hypertension.^5 In previous 
studies in our laboratory, labetalol de- 
creased intraocular pressure (JOP) in rab- 
bits in a dose-related response over a 
concentration range of 0.01 to 1.046.8 It 
had no effect on pupil diameter and 
showed no ocular toxic effects in rabbits 
after topical application of concentrations 
up to 1%. Tonographic studies indicated 
labetalol had no acute effect on facility of 
aqueous outflow. 

The mechanism of the ocular hypoten- 
sive action of B-adrenergic blockers as 
well as adrenergic agonists is subject to 
considerable discussion. We evaluated 
possible mechanisms by which labetalol 
decreases IOP in experimental animals. 


MATERIAL AND METHODS 


All investigations were performed on 
either female albino New Zealand or pig- 
mented rabbits weighing 2.5 to 4 kg. 
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Intraocular pressure was measured in un- 
restrained rabbits with an applanation 
pneumotonograph after anesthetizing the 
cornea with 0.05% proparacaine. Food 
and water were withheld during the peri- 
od of the experiment. 

Six rabbits were used for each concen- 
tration. One drop (50 wl) of the test solu- 
tion was placed in one eye of each rabbit 
after a pretreatment IOP measurement. 
The opposite eyes were treated with the 
same volume of saline. Pressures were 
measured one-half, one, two, three, and 
six hours after treatment. 

The left superior cervical sympathetic 
ganglion and approximately 0.5 cm of the 
distal nerve of each of 12 rabbits was 
surgically removed. The rabbits were al- 
lowed to recover for four days before the 
success of the sympathectomy was as- 
sessed by application of 1% hydroxyam- 
phetamine hydrobromide (Paredrine) to 
both eyes. Eyes ipsilateral to the sympa- 
thectomy showed little or no mydriatic 
response, whereas the contralateral irides 
dilated as they did before surgery. 

The intraocular pressure response to 
topically applied labetalol was measured 
in six sympathectomized rabbits after ap- 
plication of 50 ul of a 1% solution to both 
eyes of each rabbit. The IOP was mea- 
sured one-half and one hour after treat- 
ment, then hourly to six hours. 

Each of six normal rabbits was treated 
with a combination of 1% labetalol and 
196 isoproterenol in one eye and 146 iso- 
proterenol alone in the other eye. With the 
combination, a dose of 50 ul of isopro- 
terenol was given one minute after the 
application of 50 pl of labetalol. A 50-pl 
volume of 196 isoproterenol alone was 
applied to the other eye. Test solutions 
were applied to the lower conjunctival 
cul-de-sac. The IOP was measured be- 
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fore treatment and at regular intervals for 
up to seven hours. 

Timolol, a ßB-adrenergic blocker, has 
little or no intrinsic effect on the IOP of 
normal rabbits." One drop (50 pl) of a 1% 
solution was applied to one eye of each of 
six pigmented rabbits. Thirty minutes lat- 
er, both eyes of each rabbit were treated 
with 50 ul of 1% labetalol. The IOP was 
measured before and 30 minutes after 
timolol treatment and at regular intervals 
after labetalol treatment. 

Topical ocular absorption of 1% phe- 
noxybenzamine solution was demonstrat- 
ed in a group of six rabbits by showing a 
reduction of the mydriatic response to 
phenylephrine. One week later, the same 
group of six rabbits was pretreated with 
50 ul of 1% phenoxybenzamine solution 
in one eye. After one-half hour, both eyes 
of each rabbit were treated with 50 pl of 
1% labetalol solution. The IOPs were 
measured before labetalol treatment and 
at regular intervals for eight hours. 

The dipivalyl ester of norepinephrine 
decreases IOP in rabbits at concentra- 
tions as low as 0.01% (unpublished data). 
Because the epinephrine prodrug analog 
of this compound is converted to epi- 
nephrine in the eye,® the same conversion 
probably takes place with dipivalyl nor- 
epinephrine. This compound was used 
instead of norepinephrine because of in- 
creased ocular penetration. 

After we determined a threshold ocular 
hypotensive dose of dipivalyl norepi- 
nephrine, six sympathectomized rabbits 
were treated in both eyes with 1% labeta- 
lol. Fifteen minutes later, the eyes ipsilat- 
eral to the sympathectomy were treated 
with 0.003% dipivaly] norepinephrine. 
The IOPs were measured after one-half 
hour and hourly for six hours. 


RESULTS 


In normal albino rabbits, treatment 
with 1% labetalol normally elicited a 3- to 
6-mm Hg difference between treated and 
control eyes (Fig. 1). 

In sympathectomized rabbits, the IOP 
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MEAN DIFFERENCE T.C {mm Hg} 
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TIME (HRS.) 


Fig. 1 (Leopold and Murray). Dose response by 
normal rabbits to single 50-41 drop topical ocular 
applications of labetalol at concentrations of 0.03, 
0.1, and 1%, indicating mean difference (N=6) be- 
tween the drug-treated (T) and saline-treated (C) 
eyes. 


decreased initially after sympathectomy, 
then returned to presurgical levels after 
seven to ten days; however, pupils did not 
dilate in response to 1% parahydroxy- 
amphetamine treatment. Surgical sympa- 
thectomy causes a degeneration of sym- 
pathetic nerve endings in the eye. Treat- 
ment of unilaterally sympathectomized 
rabbits with 1% labetalol solution result- 
ed in a mean maximum IOP decrease of 
1.5 mm Hg in the sympathectomized eyes 
and a mean maximum decrease of 3.5 to 4 
mm Hg in the normal eyes (Fig. 2). The 
ocular hypotensive response to labetalol 
may be dependent on intact sympathetic 
innervation or the presence of intact adre- 
nergic nerve endings, or both. 

Labetalol only slightly affected the hy- 
potensive response of normal rabbit eyes 
to isoproterenol (Fig. 3). The IOP differ- 
ences between eyes treated with both 
isoproterenol and labetalol and with iso- 
proterenol alone were significant only at 
one and two hours (P « .002, P. « .05). 

Pretreatment with 196 solution of the 
nonselective B-adrenergic blocker, timol- 
ol, substantially reduced the hypoten- 
sive response of rabbit eyes to labetalol 
(Fig. 4). Eyes treated with both timolol 
and labetalol showed a mean maximum 
decrease in IOP of 1.5 mm Hg as com- 
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Fig. 2 (Leopold and Murray). Response by normal 
and sympathectomized rabbit eyes (N=6) to treat- 
ment with a single 50-1] drop of 1% labetalol, 
showing mean difference between posttreatment (T) 
and pretreatment (P) pressures. 


pared to 3 mm Hg in those treated with 
labetalol alone. 

The a-adrenergic antagonist phenoxy- 
benzamine had no effect on the hypoten- 
sive response of albino rabbits to 1% 
labetalol (Fig. 5). The difference between 
eyes treated with labetalol alone and 
those treated with phenoxybenzamine 
followed by labetalol was not statistically 
significant. In both cases, a mean maxi- 
mum decrease of 4.5 mm Hg was ob- 
served. The IOP returned to pretreatment 
values at essentially the same rate after 
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Fig. 4 (Leopold and Murray). Inhibition of the 
ocular hypotensive response by normal rabbits to 
1% labetalol by, pretreatment with 1% timolol, 
showing mean differences between the IOPs at the 
indicated times and the pressure after timolol treat- 
ment but before labetalol treatment (P); T=post- 
treatment IOP, C=pressure after timolol treatment. 
The mean response to labetalol alone in the contra- 
lateral eyes is also shown. 
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Fig. 3 (Leopold and Murray). Effect of a combina- 
tion of 1% isoproterenol (ISO) and 1% labetalol 
compared to the response to 196 labetalol alone in 
normal albino rabbits (N=6), showing the mean 
difference between pretreatment (P) and posttreat- 
ment (T) IOPs. 


either labetalol alone or labetalol with 
phenoxybenzamine. 

We tested the importance of the pres- 
ence of norepinephrine in the mediation 
of the response to labetalol. A dose of 
dipivalyl norepinephrine capable of elic- 
iting a threshold hypotensive response 
(1mm Hg) in sympathectomized eyes was 
combined with labetalol and the response 
measured in those eyes. An initial in- 
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Fig. 5 (Leopold and Murray). Effect of 1% phe- 
noxybenzamine, an a-adrenergic blocker, on the 
ocular hypotensive response of normal rabbits to 1% 
labetalol, showing response to combination of labe- 
talol and phenoxybenzamine (solid line), and re- 
sponse in the contralateral eyes to labetalol alone 
(broken line). Values are the mean of six rabbits and 
are the difference between posttreatment (T) and 
pretreatment pressures (P). 
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crease in IOP was followed by a decrease 
to a level 1 mm Hg lower than the base- 
line value. The contralateral normal eyes 
treated with only labetalol showed a de- 
crease of 1.5 mm Hg below the pretreat- 
ment value. The hypertensive response at 
approximately one hour, characteristic of 
a-adrenergic agonists in rabbit eyes, was 


not blocked by labetalol. 


DISCUSSION 


The regulation of IOP is most likely 
mediated through the interaction of aque- 
ous humor secretion by the ciliary body 
(inflow) and drainage of aqueous humor 
through Schlemm’s canal and the uveal- 
vortex pathway (outflow). Beta-adrenergic 
agonists such as isoproterenol probably 
act on,the ciliary body to reduce inflow, 
whereas a-agonistic adrenergics may in- 
crease outflow. The action of B-adrenergic 
blockers is less well understood; howev- 
er, one agent, timolol, reduces inflow, but 
does not alter outflow facility.?:9 Differ- 
ences between human and rabbit eyes 
further complicate the problem of under- 
standing the mechanism of action of ocu- 
lar hypotensive agents. For example, cho- 
linergic agents and B-adrenergic blockers 
have little or no effect on the IOP of 
normal rabbit eyes, but they may be effec- 
tive in reducing human IOP. Aside from 
the action on inflow, the detailed mecha- 
nism by which various drugs decrease 
IOP remains unclear. 

We studied the action of the combined 
a- and B-adrenergic blocker, labetalol, on 
the alteration of IOP in rabbit eyes. This 
compound, when applied topically, de- 
creases IOP of normal rabbit eyes in a 
dose-related manner for concentrations of 
0.0146 to 196. Onset of ocular hypotension 
occurs within 30 minutes and the re- 
sponse lasts four to six hours. 

Labetalol applied topically to rabbit 
eyes at a concentration (196) eliciting a 
significant reduction in IOP had no effect 
on systemic arterial or venous blood pres- 
sure. Thus, the ocular hypotensive re- 
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sponse is probably not mediated through 
a decrease in systemic blood pressure. 
Isoproterenol, a B-adrenergic agonist, 
decreases IOP of normal rabbits after 
topical ocular application. The onset-of 
response and duration of action is similar 
to that of labetalol. When labetalol was 
applied to rabbit eyes in combination 
with isoproterenol, the response did not 
differ substantially from the response to 
isoproterenol alone. Labetalol, therefore, 
probably does not decrease IOP through 
B-adrenergic blockade in the rabbit eye. 
Topically administered norepinephrine 
decreases IOP of both normal and surgi- 
cally sympathectomized rabbit eyes. 
When sympathectomized eyes that had 
been pretreated with labetalol were treat- 
ed with a threshold hypotensive dose of 
norepinephrine, there was no potentia- 
tion of the response. The characteristic 
pressor response to a-adrenergic agonists 
was observed, but the IOP decrease was 
less than the response to labetalol alone in 
normal eyes. Thus, exogenous norepi- 


nephrine does not appear to potentiate the 


response to labetalol in sympathetically 
denervated rabbit eyes. 
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Fig. 6 (Leopold and Murray). The mean IOP 
response by six unilaterally sympathectomized rab- 
bits treated in the sympathectomized eyes with 1% 
labetalol and 0.003% dipivalyl norepinephrine (sol- 
id line) and in the normal eyes with labetalo! alone, 
showing the difference between posttreatment (T) 
and pretreatment (P) IOPs. 
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The a-adrenergic blocker phenoxyben- 
zamine decreases the mydriatic response 
to phenylephrine, but, alone, has no ef- 
fect on the IOP of normal rabbits. Rabbit 
eyes pretreated with phenoxybenzamine 
responded in the same way to labetalol as 
did eyes treated with only labetalol. The 
ocular hypotensive response to labetalol 
was neither potentiated nor inhibited by 
the a-adrenergic blocker, indicating that 
labetalol’s ocular hypotensive activity is 
not mediated through receptors which 
bind phenoxybenzamine. 

Timolol, a nonselective g-adrenergic 
blocker, has no effect on the IOP of 
normal rabbit eyes. However, when rab- 
bit eyes were pretreated with timolol, the 
ocular hypotensive response to labetalol 
was reduced. This observation, together 
with the lack of inhibition of the response 
to isoproterenol, indicate that labetalol 
probably does not act through postsynap- 
tic B-adrenergic blockade. Timolol may 
occupy a receptor which prevents labeta- 
lol from acting in its own fashion. 

Cervical sympathectomy and subse- 
quent degeneration of sympathetic nerve 
endings reduced the hypotensive re- 
sponse to labetalol. Intact sympathetic 
nerve endings appear necessary for labe- 
talol to act. Labetalol may potentiate re- 
leased norepinephrine by blocking reup- 
take. Thus, labetalol may decrease IOP 
by allowing the accumulation of norepi- 
nephrine at the synapse. 


SUMMARY 


Labetalol has a unique and profound 
effect on the IOP of rabbits, in contrast to 
pure g-adrenergic blockers which have 
little or no effect in this animal. Its action 
cannot be satisfactorily explained by sim- 
ple a and B-adrenergic blocking activity. 
In the concentrations used, it failed to 
block the action of a B-adrenergic agonist 
(isoproterenol), the action of an a- 
adrenegic agonist (norepinephrine), and 
its own hypotensive action was neither 
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blocked nor potentiated by the a- 
adrenergic blocker phenoxybenzamine. 
However, the beta blocker, timolol, did 
reduce the action of labetalol. These ob- 
servations and the reduced response to 
labetalol after cervical sympathectomy, 
suggest that labetalol’s ocular hypoten- 
sive effect may occur through some mech- 
anism other than alpha or beta blockade. 
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VITREORETINAL DEGENERATION AS A SIGN OF GENERALIZED 
CONNECTIVE TISSUE DISEASES 


IRENE H. MAUMENEE, M.D. 
Baltimore, Maryland 
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The term "vitreoretinal degeneration, 
type Wagner" has become associated with 
specific vitreal and retinal morphology. 
In addition to occurring as an isolated 
ocular trait, it constitutes a sign of several 
connective tissue diseases complicated by 
bone dysplasia. Thus vitreoretinal degen- 
eration, type Wagner is an ocular sign of 
connective tissue diseases, comparable to 
ectopia lentis, which accompanies several 
different and well-delineated connective 
tissue diseases. 


SUBJECTS AND METHODS 


Patients with connective tissue diseases 
seen at the Johns Hopkins Hospital Medi- 
cal Genetics Department are routinely 
referred to me for an ocular evaluatiün. 
Short stature caused by bone dysplasias 
and the Marfan Syndrome are the two 
major diagnostic subgroups; 27 patients 
with short stature and vitreoretinal de- 
generation were identified among some 
500 dwarfs. Only one patient in a group of 
238 patients with presumed or definite 
Marfan syndrome had unquestionable vi- 
treoretinal degeneration. Eleven patients 
with the diagnosis of familial retinal de- 
tachment or vitreoretinal degeneration, 
type Wagner were referred from other 
sources. They all had associated connec- 
tive tissue diseases. Thus a total of 39 
patients with vitreoretinal degeneration 
and various systemic manifestations of 
connective tissue disease were identified 
and included in this study. There was no 
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patient in whom the ocular symptomatol- 
ogy existed as an isolated finding. 

All patients had ocular and physical 
examinations. X-ray films of the long 
bones, specifically of the knee and ankle, 
were done on all patients with ocular 
evidence of vitreoretinal degeneration. 
Family histories with regard to myopia, 
retinal detachment, cleft palate, and joint 
pain were obtained from all patients. 


RESULTS 


Vitreoretinal degeneration was the sine 
qua non for inclusion in this study. The 
ocular features overlapped widely among 
the 39 patients included, and specifically 
amorig the various groups, and could not 
be used for differential diagnosis. The 
refractive errors varied from mild hyper- 
metropia to severe myopia, the highest 
being 20 diopters. The vitreous cavity 
was optically empty in all patients, but 
was interwoven by sparse networks of 
vitreous strands, often fenestrated at the 
vitreous base, where many of the bands 
inserted. There was often an equatorial 
circular condensation line in the vitreous 
overlying the retina. The patients usually 
had extensive circumferential lattice de- 
generation with heavy pigmentation, and 
also radial perivascular pigmentation 
overlying an atrophic appearing retina 
and choroid. Retinal detachment had oc- 
curred in one or both eyes of 12 of the 39 
patients. The differential diagnosis had to 
be made on clinical and x-ray film 
findings. The 39 patients with vitreoret- 
inal degeneration were grouped into six 
clinically distinct entities with phenoty- 
pic overlapping (Table 1, Group II). I will 
describe in detail one or more representa- 
tive patients for each of these entities. 

Group Il—Hereditary arthro-ophthal- 
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TABLE 1 
WAGNER-LIKE VITREORETINAL DEGENERATION 


eee MM M ÁÉ—————— 


Group 


Classification 


Mac unum Ep e ai tit t E mit tia ——————MM 


I. With ocular symptomatology only 
TYPE 1 
9 


II. With associated systemic anomalies 
TYPE 1 


2 


o» Ute c 


Wagner (no associated retinal detachment) 
Jansen (high incidence of retinal detachments) 


Hereditary artho-ophthalmopathy 

(Marfanoid variety) - Stickler syndrome 

Hereditary arthro-ophthalmopathy with stiff joints 
(Weill-Marchesani-like variety) 

Spondyloepiphyseal dysplasia, variant 

Kniest syndrome 

Diastrophic variant 

Spondyloepiphyseal dysplasia congenita 


eS — — ——— 


mopathy with Marfanoid habitus (Stickler 
syndrome)—Vitreoretinal degeneration 
was described by Stickler and asso- 
ciates^? in patients with a Marfanoid 
habitus and degenerative joint disease as 
hereditary arthro-ophthalmopathy. The 
Marfan syndrome is characterized by tall 
stature, loose jointedness, arachnodactyly 
among other skeletal manifestations and 
dislocated lenses as the ocular hallmark, 
but not vitreoretinal degeneration. The 
disease described by Stickler is typified in 
this 15-year-old girl whose height is 
175 cm (Fig. 1). She has loose joints, 
arachnodactyly, a high (but not cleft) pal- 
ate, and micrognathia. Her hearing is nor- 
mal. At the age of 14 years the patient 
began having intermittent joint pains, 
which at times were associated with 
swelling. She was referred for an ophthal- 
mologic examination with a diagnosis of 
Marfan syndrome. At the age of 7 years 
she developed a spontaneous retinal de- 
tachment in her left eye, which was surgi- 
cally reattached. 

On ocular evaluation here in 1978, her 
visual acuity was 6/6 (20/20) in the right 
eye and 6/7.5 (20/25) in the left, with a 
manifest refraction in her right eye of 
—1.00 +1.00 x 125°. On gonioscopic 
evaluation of the right eye, multiple iris 
processes were present in the anterior 
chamber angle, which was grade 4 open. 


Ophthalmoscopic examination of the 
right eye showed that the optic nerve was 
normal, and macular reflex was excellent. 
Areas of perivascular retinal pigment epi- 
thelial thinning extended almost to the 
disk posteriorly. Lattice change occurred 
in the temporal retina inferiorly, which 
contained some heavy pigmentation. On 
examination with the Goldmann three- 
mirror lens, a few areas of vitreous 
condensation were overlying the retina; 
the entire vitreous was otherwise degen- 
erated and collapsed behind the lens. The 
left eye previously had retinal detach- 
ment surgery consisting of an encircling 
band and transscleral cryocauterization. 

Roentgenographic evaluation of the pa- 
tient’s knees and ankles showed mild-to- 
moderate epiphyseal flattening (Fig. 2). A 
diagnosis of Stickler syndrome was made. 
The family history for this patient was 
noncontributory for retinal detachments 
and Marfanoid habitus. 

Group II-2—Hereditary arthro-ophthal- 
mopathy with Weill-Marchesani-like hab- 
itus—The Weill-Marchesani syndrome 
is characterized by short stature, round 
facies, stiff joints, short digits, and dislo- 
cated lenses. Axial myopia is usually 
present in addition to severe lenticular 
myopia. 

Patients with Type II-2 Wagner-like 
vitreoretinal degeneration have Weill- 
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Fig. 1 (Maumenee). Hereditary artho-ophthalmopathy (Marfanoid variety)-Stickler syndrome. Note 
epicanthal folds, micrognathia, arachnodactyly with laxity of the terminal phalanges. 


Marchesani-like body habitus. This phe- 
notype is described in the following fami- 
ly and one isolated patient. A father and 
his three children (Fig. 3) were born with 
a cleft palate and micrognathia, which led 
to a diagnosis of Pierre Robin syndrome. 


They each have a stocky habitus with 
stiff joints, a flat round face with de- 
pressed nasal bridge, and striking epican- 
thal folds. The adult height of the father 
is 162.5 cm. The children are all slightly 
above the third percentile for height. The 
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Fig. 2 (Maumenee). On x-ray films of the pati 
seen in Figure 1, the length of the tubular bones 
compared to their width is remarkable. Irregula 
flattening of the epiphyses is demonstrated in thi 


ankle. 
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Fig. 3 (Maumenee). Hereditary arthro-ophthalmopathy with stiff joints (Weill-Marchesani-like variety). 
Note round, flat facies with depressed nasal bridge, micrognathia, and hearing loss in three children of a 
similarly affected father. 


father and all three children wear hearing 
aids because of sensory neural deafness. 
At age 13 years the father developed a 
cataract and retinal detachment in his 
right eye. Attempts at repair were unsuc- 
cessful. Ocular evaluation revealed clas- 
sic vitreoretinal degeneration in his left 
eye and a phthisical right eye. 

The patient shown in Figure 4 had a 
diagnosis of Pierre Robin syndrome 
made at birth. He was later examined for 
his abnormal facial appearance, but no 
specific diagnosis was made. At age 3 
years he had bilateral inoperable retinal 
detachments and sensorineural hearing 
loss. 

Group II-3, 4, 5, and 6—Wagner-like 
vitreoretinal degeneration and dwar- 
fism—The following four patient groups 
all have frank dwarfism. 

II-3—Only one family is known by me 
personally to represent Group II-3. A fa- 
ther and daughter are affected. Their 
physiognomy is normal (Fig. 5). They 
both were born with a cleft hard palate. 
They both have stationary sensorineural 
deafness, which is more marked in the 
daughter, who wears a hearing aid for this 


problem. The father has an 8-diopter my- 
opia bilaterally, and the daughter has a 
10-diopter myopia. Both have spondylo- 
epiphyseal dysplasia, type unknown, 
which is so severe in the daughter as to 
have necessitated C1-C2 fusion and re- 
alignment osteotomies of both femora (for 
dysplastic femoral heads) and osteoto- 
mies of the tibiae. Neither patient has 
developed a retinal detachment, although 
both have fluid vitreous with condensa- 
tion and marked circumferential and radi- 
al lattice changes. This latter entity is 
distinct from the preceding one (Type 
II-2) by normal facial appearance, but 
more marked bone dysplasia leading to 
dwarfism. (They may, on biochemical 
evaluation, prove to be identical. The 
subdivision is tentative, awaiting bio- 
chemical definition of the basic defect.) 
Group II-4—Kniest syndrome—The 
Kniest syndrome?^ includes an unusual 
facies characterized by flattening of the 
midface and a depressed nasal bridge; 
5096 of the patients have a cleft palate. 
Sensorineural and conductive hearing 
loss are both complicating features, again 
in about 5096 of the patients. The bone 
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Fig. 4 (Maumenee). Hereditary arthro-ophthalmopathy with stiff joints (Weill-Marchesani-like variety) 
This child shows even more striking depression of the nasal bridge and epicanthal folds. He had bilateral 
inoperable retinal detachments before age 3 years and severe sensorineural deafness, which prevented 
spontaneous speech development. 


dysplasia is severe, resulting in a final 
adult height ranging between 106 and 
145 cm. The joints are stiff and promi- 
nent. Progressive arthrosis eventually de- 
velops and the patients usually need os- 
teotomies for better joint alignment. On 
roentgenographic evaluation the epiphy- 
ses are markedly involved, with delayed 
appearance of the ossification centers. 
The tubular bones are short, and there are 
broad metaphyses with large and de- 
formed epiphyses in childhood and adult 
life. There is marked platyspondyly. We 
are following up five patients with this 
diagnosis; the oldest patient is now 12 
years old (Fig. 6). 

The myopia in our patients ranges from 
8 to 20 diopters, and they all have fluid 
vitreous with vitreous strands. Two eyes 
have been phthysical from inoperable ret- 


inal detachments, occurring at age 4 years 
in the youngest patient. One patient de- 
veloped a unilateral cataract at 9 years o! 
age that was unassociated with a retinal 
detachment or trauma. The cataract could 
not be aspirated, and the procedure was 
converted to a linear extraction, compli- 
cated by massive loss of fluid vitreous. 
Three years after the lens extraction, no 
detachment has occurred in that eye. One 
patient has bilaterally dislocated lenses. 
Group II-5—Diastrophic variant—Tl« 
following patient is unique. A 23-year-old 
severely dwarfed patient has a final adult 
height of 102 cm (Fig. 7). Her facial 
appearance is normal, although coarse. 
She has a bifid uvula and a torus pala- 
tinus. She has had a sensory neural hear- 
ing loss since early childhood, which has 
led to a slurred but intelligible speech. 





Fig. 5 (Maumenee). Spondyloepiphyseal dysplasia. Short stature, cleft palate, sensorineural deafness. 
severe myopia are seen in father (left and daughter (right) 





Fig. 6 (Maumenee). Kniest syndrome: | l-yea 
patient shows more mild involvement than is se 
most patients, as expressed in taller stature. Chara 
maxillary and mandibular hypoplasia are de: 
strated. Note stiffness and enlargement of joint 


very characteristic; neither full extension nor flexi 


standing views. 
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Fig. 7 (Maumenee). Diastrophic variant: 23-year- 
old patient with a unique bone dysplasia. Normal 
head, short digits, and striking shortened proximal 
limbs with truncular shortness are the salient fea- 
tures. 


She does not wear a hearing aid. Roent- 
genographic changes suggest a dias- 
trophic variant, which is a heterogeneous 
diagnostic group. (We do nothaveasecond 
patient with identical roentgenographic 
or similar ocular findings, although 
several of our patients are in the dias- 
trophic variant group.) X-ray films of this 
woman show a peculiar flattening of all 
epiphvses and dwidening of the meta- 
physes of the tubular bones, which are 
shortened. The spine is severely in- 
volved. At age 15 years she had developed 
a spontaneous retinal detachment in her 
right eye, for which she has had five 
consecutive procedures. On the fifth oc- 
casion the vitreous was replaced by sili- 
cone. The retina thereafter remained at- 
tached, but she has since developed a 
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cataract and low-grade uveitis. Evalua- 
tion of the left eye shows vitreal degener- 
ation with vitreous condensations and 
bands, radial perivascular lattice changes, 
and peripheral lattice degeneration. 

Group II-6—Spondyloepiphyseal dys- 
plasia congenita—In spondyloepiphyseal 
dysplasia congenita,*5 of which we have 
seen 19 cases, considerable variability in 
severity exists (Fig. 8). The adult height 
ranges from 84 to 128 cm. The face is 
normal in these patients, and they may 
even have a sharp (rather than flattened) 
profile. A cleft palate has been noted in 
35% of such patients. Their hands and 
feet are of normal size. The disease is 
present at birth. The infants are hypo- 
tonic, and there may be a marked delay 
of motor development, but the patients 
are mentally normal. Hypoplasia of the 
odontoid process of C2 is common; in 
association with ligmentary laxity, this 
leads to C1-C2 dislocation and compres- 
sion of the spinal cord. On x-ray film there 
is retarded ossification of the skeleton, 
with striking flattening and wedging of 
the vertebral bodies. There is grossly re- 
tarded ossification of the femoral heads 
and necks, with development of severe 
coxa vara. In adult life, varying degrees of 
epiphyseal flattening and deformity of the 
long tubular bones occur. There is severe 
shortening of the spine, with various de- 
grees of kyphoscoliosis and usually very 
marked lumbar lordosis. 

The refractive errors in our patients 
varied from +1.50 to —16.50 diopters. 
None of our patients developed a retinal 
detachment, although striking vitreoreti- 
nal degenerations are present in all 
patients regardless of the refractive status. 


DISCUSSION 


In 1938, Wagner’ described a disorder 
affecting the vitreous, retina, and lens in 
13 related patients. It was characterized 
by a vitreous that was optically almost 
empty but traversed by individual threads 
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Fig. 8 (Maumenee). Spondyloepiphyseal dyspla 
sia congenita. Note severe dwarfing with normal 
head, hand, and foot size in an 18-year-old patient 
clinical diagnosis of spondyloepiphyseal dysplasia 
congenita can be made without x-ray films. The 
normal head is classically retroflexed, carried by : 
severely deformed spine with marked lumbar lordo- 
sis. The hands are close to normal in size. They may 
show excess laxity, as do the feet. 
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that were highly mobile. In all cases there 
was a peculiar preretinal circular mem- 
brane of the equatorial vitreous or retina. 
This membrane, which was fenestrated, 
inserted into the internal limiting mem- 
brane of the retina at various intervals. In 
some cases it was clearly delineated to- 
ward the ora serrata. This preretinal mem- 
brane was not present continuously for 
360 degrees. The retinal arteries were 
slightly narrow and partly sheathed. 
Clumps of pigment were present in the 
periphery and, at times, surrounded the 
vessels. In some cases the optic nerve was 
slightly yellowish; one patient, age 40 
years, showed complete optic atrophy. In 
most cases there were retinal atrophic 
areas with loss of the choriocapillaris, at 
times in a circumpapillary fashion. Dur- 
ing middle childhood, cataracts became 
manifest, leading to a mature lens at 
about age 35 to 40 years. One patient has 
dislocated lenses. Most patients were 
slightly myopic, but a few had more se- 
vere myopia. The visual acuity in the 
younger patients was 6/12 (20/40) or bet- 
ter, but in older patients was markedly 
reduced by the increasing density of the 
media. The visual field in all patients 
showed a concentric constriction. Dark 
adaptation varied from almost normal to 
strikingly reduced. The visual prognosis 
was guarded because of the cataract and 
surgical complications with vitreous loss 
at the time of cataract surgery. Postopera- 
tive results were not given, but no men- 
tion is made of retinal detachments. 

In 1960, when Boehringer, Dieterle, 
and Landolt® re-examined the family de- 
scribed by Wagner, they found ten new 
cases and could observe the further 
course of the disease in eight other pa- 
tients. They concluded again that the 
prognosis of the vitreoretinal degenera- 
tion was not bad, that the visual acuity 
was only mildly reduced, and that the 
visual fields were only mildly constricted. 
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Again, the aggravating factor lay in com- 
plications arising at the time of cataract 
surgery. They also pointed out that no 
retinal detachment had occurred in any of 
the affected members, which then totaled 
28 in four generations. Wagner,’ and 
Boehringer, Dieterle, and Landolt® as 
well as Ricci,?:1? clearly separate this enti- 
ty from X-chromosome linked juvenile 
retinoschisis and Goldmann-Favre’s vit- 
reoretinal degeneration. 

In 1962, Jansen! described two fami- 
lies with 30 affected members who he 
thought suffered from the disorder delin- 
eated by Wagner. The fundus appearance 
and the appearance of the vitreous indeed 
seemed indistinguishable from the previ- 
ous description. He performed electroret- 
inography and found subnormal respons- 
es in the dark- and light-adapted states. 
All of his patients had a mild to moder- 
ate degree of myopia accompanied by 
significant astigmatism. In some patients 
the myopia measured more than 10 diop- 
ters. Lens opacities were always present, 
after the age of 10 years. In patients over 
30 years of age, he frequently found 
open-angle glaucoma. Jansen stated: “the 
general medical and neurological exami- 
nation of a few of [his] patients failed to 
reveal any abnormality worth mention- 
ing."!! In his family study, retinal detach- 
ments occurred in many patients from 
both families, often at an early age and 
sometimes bilaterally. The surgical re- 
sults were unfavorable. He unquestiona- 
bly considered this complication to be 
secondary to the degeneration of the pe- 
ripheral retina, and possibly secondary 
to traction by the vitreal threads in the 
liquefied vitreous. Additional families 
with vitreoretinal degeneration and fa- 
milial retinal detachment have since been 
described by others.!?-!4^ These authors 
made no mention of looking for or find- 
ing systemic abnormalities. 

In 1965, Stickler and associates! de- 
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scribed hereditary progressive arthro-oph- 
thalmopathy, in which dominant heredi- 
tary retinal detachments and severe ar- 
thropathy occurred simultaneously in the 
affected members. Cleft palate and sen- 
sorineural deafness were also present.” 
Opitz and associates!9!6 suggested the 
eponym “Stickler syndrome” for this 
combination of symptoms. Spranger, 
Langer, and Wiedemann‘ stated that 
dwarfism is not a feature of this syn- 
drome. When Popkin and Polomeno!’ re- 
viewed the subject, they gave frequency 
figures for the various complications. 
Their patients were all loose-jointed; 
these patients are referred to in the pre- 
sent study as having the Marfanoid varie- 
ty of hereditary arthro-ophthalmopathy or 
Stickler syndrome. Stickler did not de- 
scribe patients with short stature, stiff 
joints, round, flat facies, which are re- 
ferred to here as the Weill-Marchesani- 
like variety of hereditary arthro-ophthal- 
mopathy. 

In 1966, Frandsen!? described a Danish 
family in which vitreoretinal degenera- 
tion was accompanied by an unusual 
physiognomy. The facies of the affected 
members were broad, with a flat nasal 
bridge and pronounced epicanthus, even 
in the adults. They had severe maxillary 
hypoplasia with inferior prognathism de- 
spite a receding chin. Cleft palate was 
present in all affected members. Severe 
genua valga were found consistently. 
There is no mention of the size of the 
patients or symptoms of joint stiffness, 
looseness, pain, or of deafness. These 
patients may well have what I call here 
the “Weill-Marchesani-like variant" of 
hereditary arthro-ophthalmopathy. Except 
for Frandsen's, no other such report is 
known to me. 

In spondyloepiphyseal dysplasia con- 
genita, retinal detachments are said to 
occur at a high frequency. Spranger, 
Langer, and Wiedemann?‘ reported that 
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50% of the patients have severe myopia, 
retinal detachments, or both; the detach- 
ments are not seen in patients with severe 
myopia only. 

Probably none of the patients with reti- 
nal detachment reported in the article by 
Fraser and associates!? have spondylo- 
epiphyseal dysplasia congenita. The same 
is true for the report by Roaf, Langmore, 
and Forrester,? which covers essentially 
the same patients. Frasers Case 5 may 
possibly correspond to subgroup II-3, 
and his Case 6 may possibly be compara- 
ble to subgroup II-5. Knobloch?! com- 
mented on having examined the fundus 
of one patient with spondyloepiphyseal 
dysplasia congenita. He considered the 
fundus findings to be similar to those 
seen in inherited hyaloideoretinopathy, 
as he names this condition. Although 
none of our 19 patients has developed a 
retinal detachment, severe myopia is fre- 
quent and a vitreoretinal degeneration is 
present in almost all of these patients. 
Our patients are usually markedly immo- 
bile, and lack of physical activity may be 
partly responsible for the absence of reti- 
nal detachment thus far. Our oldest pa- 
tient is age 18 years. 

On the basis of clinical observations, I 
believe that the vitreoretinal degenera- 
tions can be classified into two major 
groups (Table 1) one without and one 
with systemic manifestations. The first 
group may have one subgroup compris- 
ing those with a good prognosis, not lead- 
ing to retinal detachment. This descrip- 
tion corresponds to Wagner's original 
family. This type may be rare and unique 
thus far with respect to that Swiss muta- 
tion. In the second subgroup, retinal de- 
tachments occur. This is the Jansen type 
of vitreoretinal degeneration. 

In both types the refractive errors were 
said to consist of mild to moderate de- 
grees of myopia, always accompanied by 
astigmatism; an occasional patient had 
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severe myopia. Thus, neither the amount 
of myopia nor the retinal or vitreal ap- 
pearance can be used as a prognostic 
feature. The presence or absence of reti- 
nal detachments in other family members 
constitutes the prognostic indicator. 

We recognize six separate entities of 
bone dysplasia with the ocular manifesta- 
tions of vitreoretinal degeneration. Two 
of the entities were each seen in one 
family only—one affecting a father and 
his daughter, and one affecting a single 
family member. We were impressed that 
in our patients with Group II (the Weill- 
Marchesani-like) vitreoretinopathy the 
hearing deficit was much more common 
than was reported in Group I, the Mar- 
fanoid variety.!7 Although we are dealing 
with small numbers of patients, this may 
be significant. 

There are few ways in which the eye 
can respond to connective tissue diseases: 
the classic one being dislocation of the 
lens. Vitreoretinal degeneration is another 
manifestation of connective tissue dis- 
ease. The  vitreoretinal degeneration 
showed large variations in degree be- 
tween patients in each group and could 
not be used for differential diagnosis be- 
tween disease entities. 

The appearance of the retina and the 
vitreous has been extensively describ- 
ed.7?97?2 Some representative cases are 
seen in Figure 9. Retinal detachments 
occur at the high frequency of at least 
50% in families in which there has been 
one previous retinal detachment.1?:1418 
Detachments may occur in young chil- 
dren, and giant tears or disinsertions are 
at that time common. Their first occur- 
rence becomes less likely after age 30 
years. The incidence of detachments is 
similar in our patients with the Kniest 
syndrome. The detachments are again 


secondary to giant tears; occasionally, : 


multiple horseshoe tears are seen. The 
results of surgical treatment are poor in 
all groups. The success rate decreases 
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with each repeated procedure, often re- 
sulting in a phthisical eye.113?:14 

Brown and Tasman?? recently suggest- 
ed the use of vitrectomy as a therapeutic 
adjunct for removing the vitreous bands, 
which these authors believe are vitally 
important in the genesis of retinal detach- 
ments in this disease group. The failure 
rate in detachment surgery varies from 
36% to 5296.14 Preventive treatment and 
deferral of lens extractions are widely 
recommended. Giant tears have frequent- 
ly occurred soon after lens extraction. 
Prophylactic photocoagulation, diather- 
my, and cryocauterization have been ad- 
vocated, especially before lens extraction. 
Probably cryocautery is the preferred 
therapy. 

The myopia in our patients was of 
various degrees, from minimal to mild to 
severe, and it did not necessarily correlate 
with the frequency of retinal detach- 
ments. Myopia was commonly congen- 
ital. These patients do not seem to have 
typical axial myopia with myopic choroi- 
dosis and posterior staphylomas.!* Night 
blindness of mild degrees has already 
been described by Wagner." Reduction of 
the scotopic B-wave on the electroretino- 
gram was reported in several instances 
and was also seen by us. Cataracts have 
been reported to occur at various ages. 
They were the main cause of loss of 
vision in Wagner's original family. They 
usually consist of posterior cortical star- 
like figures that progress. Cataracts have 
also been seen as anterior subcapsular 
changes. Cataract extraction is often com- 
plicated by vitreous loss and followed by 
retinal tears!? and detachments (Table 2). 

Sensorineural or conductive deafness 
was not commented upon in Wagner's 
family, it was not seen in Jansen's family. 
Any reported deafness is commonly of the 
high-frequency loss, and may be slightly 
progressive. Deaf mutism is not a feature 
of vitreoretinal degeneration. 

The cleft palate may frequently show 
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a submucous cleft, 


its equivalent in 
which can only be detected by palpation 
of the posterior rim of the hard palate. 
Cleft uvula may also show an increased 
frequency in this disease, although this is 
difficult to evaluate because the condition 


VITREORETINAL DEGENERATION 





Fig. 9 (Maumenee). Top left, The vitreous is 
collapsed behind the lens; the vitreous cavity is 
optically empty except for vitreous strands (top 
right) traversing it. They may insert as fenestrated 
membranes (center left) into the internal limiting 
membrane. A vitreous condensation line (center 
right, arrow) is commonly seen in a circumferential! 
manner. Circumferential (center right) and perivas- 
cular lattice change with vascular pigment sheath- 
ing (bottom left) are other characteristic features. 


is common in the general population. 
Children with the so-called Pierre Robin 
syndrome should be suspected of having 
a vitreoretinal degeneration, especially if 
they are myopic, deaf, or both. 

The joint disease in patients with vit- 
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CLINICAL FINDINGS IN SYNDROMES WITH WAGNER-LIKE VITREORETINAL DEGENERATION 


Disease 


I-1 Wagner 
syndrome 


I-2 Jansen 
syndrome 


II-1 Hereditary 
arthro-ophthal- 
mopathy 
with Marfanoid 
habitus 
(Stickler 


syndrome) 


II-2 Hereditary 
arthro-ophthal- 
mopathy 
with Weill- 
Marchesani-like 
habitus 


II-3 Short 
stature, type 
undetermined 


II-4 Kniest 
syndrome 


II-5 Diastrophic 
variant 


II-6 Spondylo- 
epiphyseal 
dysplasia, 
congenita 


reoretinal degeneration consists of vari- 
ous degrees of epiphyseal degeneration 
with metaphyseal involvement in the se- 
vere varieties. All degrees of epiphyseal 
disease are represented in our patients. 


Stature 


Normal 


Normal 


Normal 


Low 
normal 


Below 3rd 
percentile 


Adult 
height 
range 
106-145 cm 


Adult 
height 
102 cm 


Adult 
height 
84-128 cm 


Facial 
Appearance 


Normal 


Normal 


Micrognathia 
in a large 
number of 
patients 


Flat face 


Normal 


Unusual with 
flat midface, 
depressed 
nasal bridge, 
normal chin 


Normal 


Normal, 
often 
sharp 
profile 


Clefting 
(Palate) 


No 


No 


Yes 


Yes 


Yes 


Yes 
50% 


Bifid 
uvula, 
torus 
palatinus 


Yes 
35% 


Ligaments 


Normal 


Normal 


Joint 
laxity 


Joint 
stiffness 


Normal to 


stiff 


Marked 
joint 
limitation 


Loose 


Very 
loose 


Epiphyseal 
Dysplasia 


No 


No 


Epiphyseal 
flattening, 
early arth- 
rosis 


Epiphyseal 
flattening 


More marked 
than in 
previous 
patients 


Deformed 
with broad 
metaphyses 


Very flat 
epiphyses 
with wide 
metaphyses 

Adult skele- 
ton: very flat 
epiphyses 
with 
deformed 
tubular 
bones 
and spine 


Though there may be overlap in clinical 
symptomatology, the entities described 
are all considered to be distinct, single- 
gene inherited disorders on the basis of 
x-ray and family studies. All of them 
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Sensori- 
neural 
Deafness 


No 


9% 


At least 
50% 


100% 


50% 


Yes 


Refractive 
Error 


Myopia of 
3-4 diopters; 
a few higher 


Low hyper- 
metropia; 
moderate to 
occasionally 
severe myopia 

Moderate to 
severe myopia, 
occasionally 
mild myopia 


Moderate to 
severe, 
occasionally 
mild myopia 


Severe myopia 


Severe myopia 


Severe myopia 


Mild hyper- 
metropia 
to severe 
myopia 
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TABLE 2 (Continued) 
CLINICAL FINDINGS IN SYNDROMES WITH WAGNER-LIKE VITREORETINAL DEGENERATION 


Vitreous 
Veils and 
Perivascular 
Lattice 


Yes 


Yes 


Yes 


Yes 


Yes 


Yes 


Yes 


Yes 


Retinal 
Detachments 


None observed 
in 28 patients 
over 4 
generations 


In a large 
number 


WT 
patients 


2/5 
patients 


None 


2/5 
patients 


l eye in 
1 patient 


None in 19 
patients 


Cataract 


Middle childhood signs of 
cataract; mature cataract 35-40 
years 


Cortical opacities in teens; 
mature cataract 
in fourth decade 


Common 


Common 


No significant 
lens changes 
observed thus far 


One patient developed 
a unilateral cataract, 
unassociated with trauma, 
by age 9 years; one patient had 
bilateral dislocated lenses 


Unilateral cataract associated 
with retinal detachment 


No significant lens changes 
observed thus far 





show, or are compatible with, an auto- 
somal dominant inheritance. This latter 
mode of inheritance had been observed in 
Wagner's original family and in the fami- 


lies studied by Jansen. 


Two other vitreoretinal degenerations, 
X-chromosome linked juvenile retinos- 
chisis and Goldmann-Favre’s retinal de- 
generation, have been well described. The 


first one is X-chromosome linked, and the 
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second is an autosomal recessive disor- 
der. Neither seems to have any but a 
remote relationship to the previously 
mentioned disorders, which factor is al- 
ready evident from their different modes 
of inheritance. 

Type-II collagen is the common 
denominator of the secondary vitreous 
and cartilage. In the disorders combining 
vitreoretinal degeneration and bone dys- 
plasia, we are probably dealing with sep- 
arate mutations involving type-II colla- 
gen chains, which are long and have 
multiple sites at which mutations can 
occur. 

Biochemical studies of cartilage biopsy 
specimens or vitreous, or both, in these 
diseases have not been successfully per- 
formed. Biochemical definition of normal 
human collagen types has rapidly pro- 
gressed, however, and elucidation of the 
basic defects of some of these vitreoreti- 
nal and collagen diseases is likely to 
occur in the near future. At such time, 
some of the present subgroups will possi- 
bly be combined. However; experience 
with other human diseases in which the 
defects became defined shows that fur- 
ther subclassification, instead of pooling, 
is likely to occur.?? 


SUMMARY 


Dominant vitreoretinal degeneration 
was first described by Wagner as a benign 
ocular condition. This term has since be- 
come widely associated with a familial 
retinal degenerative process accompanied 
by retinal detachments, even though no- 
‘body in the family described by Wagner 
suffered from a retinal detachment. Vit- 
reoretinal degeneration, often progressing 
to detachments, occurs ‘also in several 
distinct bone dysplasias. I have provided 
a classification of syndromes with vitreo- 
retinal degeneration and its significance 
as a sign of connective tissue diseases 
(probably involving type II collagen). In 
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this sense, it is similar to ectopia lentis as 
a sign of various connective tissue dis- 
eases. 
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AN EXAMINATION OF THE POSSIBILITIES OF PREVENTIVE 
THERAPY IN ARTERIOLAR RETINOPATHIES 


ISAAC C. MICHAELSON, M.D. 
Jerusalem, Israel 


Hill! emphasized that the major prob- 
lems in diabetic retinopathy are cause and 
pathogenesis. Their earliest interrelation- 
ship is manifest as focal defects of 
arteriolar perfusion, which characterize 
many fundal conditions including diabet- 
ic retinopathy. These conditions can be 
grouped as the chronic arteriolar capillar- 
opathies of the ocular fundus.?? This 
classification may lead toward a better 
understanding of therapy. 

The more common conditions so classi- 
fiable include the following: retinal vein 
occlusion; senile macular degeneration 
and idiopathic central serous choroid- 
opathy; Coats’ and Leber’s disease; 
ischemic optic neuropathy; radiation 
retinopathy; and the retinopathies of 
essential hypertension, diabetes, aortic 
arch syndrome, carotid artery disease, 
pulseless disease, sickle cell anemia, poly- 
cythemia, leukemia, dysproteinemia, and 
immaturity. 

The pathogenesis of these diseases is 
characterized serially by a stage of dimin- 
ished arteriolar perfusion pressure, which 
leads to a stage of capillaropathy. Capil- 
laropathy shows a variety of changes, 
depending on the degree and situation of 
the preceding arteriolar flow defect. If the 
precapillary arteriole is occluded, the 
capillaropathy is infarctive and recog- 
nized clinically as a soft exudate. If a 
precapillary flow, though lessened, is stil] 
present, there is maintenance of the capil- 
lary perfusion. However, an abnormal 
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permeability of the vessel wall, with seri- 
al events of wall insudation and exuda- 
tion, develops as the result of capillary 
endothelium hypoxia. The exudation, ser- 
ous or later hemorrhagic, often finds its 
way into the outer molecular layer. From 
this situation, the exudates attract the 
accession of macrophages and new ves- 
sels, the macrophages being recognized 
as deeply placed hard exudates. In this 
reaction stage of the process, the macro- 
phage activity usually precedes the neo- 
vascular one. Microaneurysmal formation 
appears to be another form of reaction 
seen particularly around zones of capil- 
lary nonperfusion. A stage of complica- 
tions in which visual acuity is reduced to 
3/60 (10/200) to 6/60 (20/200) or less may 
follow as the result of severe vitreous 
hemorrhage or retinal detachment, usual- 
ly in the final stages. Severe visual defect 
may, however, occur earlier as the re- 
sult of edematous or hemorrhagic macu- 
lar changes.4 

The usual course of events is progres- 
sion interrupted by unpredictable periods 
of nonprogression and, in certain cases, 
the condition may regress (Table 1). 

In detachment retinopathy, there may 
be evidence of preceding occlusive ar- 
teriolar and capillary changes near a reti- 
nal hole. These changes are, however, 
unusual. 

The diseases under discussion in this 
paper are intraretinal (for example, dia- 
betic retinopathy), choroidoretinal (for 
example, senile macular degeneration, 
central serous choroidopathy), or cho- 
roidoneural (for example, ischemic neu- 
ropathy) in position. They are almost al- 
ways bilateral if the patient lives long 
enough, and often are associated with 
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TABLE 1 
SEQUENCE OF EVENTS IN THE MORE COMMON CHRONIC ARTERIOLAR CAPILLAROPATHIES 
Stage 1 Stage 2 Stage 3 Stage 4 Stage 5 
Arteriolar Capillaropathy Reaction Regression Complication 
blood flow 
deficiency 
Acute Phase (a): Phase (a): Phase (a): 
and Insudative Macrophagic Vision of 
chronic better eye 
4/60 (10/150) 
or more 
Phase (b): Phase (b): Phase (b): 
Exudative Microaneurysms; Vision of 
shunt vessels; better eye 
new vessels less than 
4/60 (10/150) 
Macular 
involvement; 
marked 
vitreous 
hemorrhage; 
retinal 
detachment 
or schisis 


systemic disturbance, Coats’ disease 
being an exception in both of these re- 
spects. These conditions may occur in 
infancy (retrolental fibroplasia), in youth 
(Coats' disease), in early adult life (idio- 
pathic central serous choroidopathy), or 
in advanced age (senile disciform macu- 
lar degeneration). 

The conditions with a choroidal onset 
have much in common. Ischemic optic 
neuropathy follows narrowing or occlu- 
sion of the posterior ciliary vessels or 
choroidal branches in the posterior zone 
of the choroid. The resulting capillar- 
opathy occurs in the opticnervebehindthe 
lamina cribrosa, where a serous exudate 
may accumulate or pass in front of that 
membrane. Between the lamina cribrosa 
and the internal limiting membrane of the 
nerve head, the serous exudate lies as a 
papilledema reinforced by exudate from 
the capillaries of the disk. The course of 
events in ischemic neuropathy, with its 
initiation in the choroid and its multiple 
levels of capillary exudation controlled 


by limiting tissue layers, appears to illus- 
trate the pathogenesis in disciform macu- 
lar degeneration. 

In the macular conditions, a submac- 
ular choroidal vascular state leading to a 
zone of leaking choriocapillaris results in 
lozenge-shaped exudations which are de- 
termined to be subpigment epithelial or 
subretinal by the overlying membranes. 

A classification is necessarily preceded 
historically by identification of the sepa- 
rate diseases. This identification is depen- 
dent on the recognition of the dissimilari- 
ties that characterize disease states. In the 
second half of the 19th and the first half 
of the 20th century the identification of 
many fundal diseases was often epony- 
mous initially, until their histologic struc- 
ture was understood. Identifications fol- 
lowed so rapidly that at times there was 
some overlapping, as with Coats’? and 
Leber’s’? disease. An important early ex- 
ample was the differentiation between 
diabetic retinopathy and hypertensive 
retinopathy’ Although McKenzie? first 
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described microaneurysms in diabetic 
retinopathy, Ballantyne and Lowenstein? 
reported them as being characteristic of 
that disease. Diseases of this class that 
have been more recently identified are 
retrolental fibroplasia, radiation retinopa- 
thy,!? and ischemic neuropathy. 

The classification of diseases not only 
helps understanding and satisfies the 
need for economy in expression, but also 
facilitates the search for new factors, es- 
pecially with their implications for thera- 


Although these separate diseases have 
dissimilarities on which their separation 
was based, they may also have marked 
similarities. 

This study provides a more detailed 
description of the shared pathogenesis of 
these retinopathies, particularly the arter- 
iolaropathy stage, because from the di- 
minished perfusion pxessure in the larger 
or smaller arterioles, the capillaropathy 
and reaction stages of this class of diseas- 
es follow. The role of diminished ar- 
teriolar blood flow in the pathogenesis of 
such retinopathies has been stressed by 
many investigators.2:3:10723 

Arteriolar stage—The arteriolar perfu- 
sion pressure defect may follow an olige- 
mia caused either by narrowing of arteries 
or arterioles within the eye or by defects 
of proximal, larger arteries, such as the 
aorta, carotid, ophthalmic, or short pos- 
terior ciliary vessels. The perfusion pres- 
sure defect may also follow hyperviscos- 
ity of the blood. 

Small vessel arteriosclerosis (arteriolo- 
sclerosis) is a generalized disease that may 
affect any region of the body. It shows 
intimal hyperplasia and medial hyper- 
trophy. These events commonly result in 
narrowing of the affected vessels (often 
including branches of the short posterior 
ciliary arteries supplying the circle of 
Zinn). Arterial hypertension, which is 
often present concurrently, may be the 
cause of medial hypertrophy. Ashton?? re- 
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ported that the role of ischemia in diabet- 
ic retinopathy is made evident by the 
severe precapillary hyaline arterioloscler- 
osis, which is related to the appearance of 
cotton-wool spots. Temporal arteritis may 
also be a cause for narrowing of the 
branches of the short posterior ciliary 
arteries. In this disease, a giant cell in- 
flammatory response is added to the 
intimal hyperplasia and medial hyper- 
trophy that may be present. Because of 
increased life expectancy, the disease is 
increasingly common. 

Carotid disease and a low blood pres- 
sure caused by cardiac arrest or large 
vessel arteriosclerosis may give rise to 
venous stasis retinopathy,!9 retinal vein 
occlusion, or amaurosis. It is important to 
differentiate between poor perfusion 
pressure caused by ocular conditions 
from that caused by disturbance of the 
carotid artery. Ophthalmodynamometry 
and ophthalmodynamography provide 
this information.2^25 

Madsen2® described a retinopathy 
caused by ophthalmic artery insufficien- 
cy. For evidence of the extent to which 
ischemia plays a role in initiating diabetic 
retinopathy, Garner and Ashton?" exam- 
ined that vessel in a number of cases. 
They concluded that disease affecting the 
diameter of the ophthalmic artery plays 
an aggravating role in diabetic retinopa- 
thy. 

Retinopathy may result from an in- 
crease of blood viscosity caused by dys- 
proteinemias.?%?8-31 A characteristic reti- 
nopathy appears in sickle cell disease.?? 

Capillary stage—In the normal circula- 
tion, the principal resistance to flow re- 
sides in the precapillary arterioles. In the 
retinopathies flow in these arterioles is 
diminished before the capillaropathy 
stage is reached. Many authors have em- 
phasized the significant role of focal 
hypoxia in the capillaropathy of diabetic 
retinopathy.13:29.33-35 

The primacy of the endothelial changes 
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in the capillaropathy stage was de- 
scribed by Cunha-Vaz,?$ who noted the 
special circumstance of a breakdown of 
the normal blood-retinal barrier. 

Reaction stage—The reaction stage is 
macrophagic, microaneurysmal, and neo- 
vascular, and no doubt its nature is affect- 
ed by the special circumstances of the 
retina, including its high metabolic activ- 
ity and its zonal'avascularity. Many of the 
serous and, hemorrhagic exudates that 
will stimulate the reaction stage find a 
way into riónvascularized tissue, for ex- 
ample, the outer molecular layer of the 
retina. This dictates the special need for 
the accession of new vessels or macro- 
phages, with their capacity of wandering 
from their origin to reach the vicinity of 
the material to be removed. The material 
may be so abundant as to require an 
attack from all sides, as represented by a 
circinate exudate.?" Prostaglandin locally 
synthesized by the macrophages may 
stimulate the accession of the new ves- 
sels.38 There is evidence that micro- 
aneurysmal formation is stimulated by 
tissue debris, and should therefore be 
considered as part of the reaction stage in 
most retinopathies, together with the 
macrophagic and neovascular reactions.? 
Thus, microaneurysms have been specu- 
latively considered an abortive form of 
neovascular reactions. It would appear 
that the capillary and reaction stages of 
the diseases grouped as the chronic 
arteriolar capillaropathies are nonspecif: 
ic, which makes their classification to- 
gether possible. 

Diagnosis of the pathogenesis of the 
chronic arteriolar capillaropathies of the 
fundus—In some fundal diseases it is not 
easy to appreciate clinically the patho- 
genic events as they occur sequentially, 
because of tissue opacification, which 
may be the result of physiologic or patho- 
logic circumstances. This situation ap- 
plies less to the intraretinal processes 
than it does to the choroidoretinal or 
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choroidoneural processes. Nevertheless, 
histo-ophthalmoscopy has been suffi- 
ciently developed to enable a reasonable 
clinical appreciation of the pathologic 
process. For example, the presence of 
new vessels, hard exudates, or micro- 
aneurysms implies the preceding pres- 
ence of serous or hemorrhagic exudates or 
foci of nerve fiber layer infarction. The 
presence of such exudates (in the absence 
of inflammation) and soft exudates or 
cotton-wool spots are evidence of leaking 
or nonperfused capillaries. This evi- 
dence, in turn, implies preceding distur- 
bance of arteriolar or precapillary arterio- 
lar perfusion pressure. Such perfusion 
changes can be preceded by local arterio- 
lar narrowing caused by arteriolosclerosis 
or by an affection of the more proximal 
short posterior ciliary, ophthalmic, or ca- 
rotid arteries. Alternatively, the perfusion 
chariges may be preceded by increased 
blood viscosity. The diagnosis of the 
events preceding the defective arteriolar 
perfusion pressure lies within the prov- 
ince of the general physician rather than 
the ophthalmologist, who is confined 
at this stage to directing the physician 
toward the diagnostic possibilities. An 
exception is the use of ophthalmodyna- 
mometry and ophthalmodynamographyin 
the diagnosis of the state of the larger 
arterial vessels. A summation of implica- 
tions stimulated by ophthalmoscopic and 
fluorescein angiographic findings makes 
possible a dynamic conception of the 
pathogenic course of events in the chron- 
ic arteriolar capillaropathies, which, for 
example, may have begun with carotid 
artery insufficiency that led to a few reti- 
nal microaneurysms. 

Although the pathogenesis of these dis- 
eases is basically vascular, there are many 
diseases in which it may be associated 
with nonvascular factors. These influ- 
ences are usually physical in nature. An 
example of a chronic arteriolar capillar- 
opathy with its obvious vascular changes 





454 


is retinal vein occlusion. In this disease 
there is often local narrowing of the ob- 
structed vein at a proximal arteriovenous 
crossing showing a marked Marcus Gunn 
sign. Other possible influences in retinal 
vein occlusion are increased intraocular 
pressure and polycythemia with hyper- 
viscosity of the blood.3?? In senile disci- 
form degeneration of the macula, the in- 
fluence of a thickened, degenerated 
Bruch’s membrane may be additive to the 
vascular changes. 

In ischemic papillopathy there may be 
the additional influence of increased 
intraocular pressure.!? The microcircula- 
tion in the region of the optic disk is 
particularly susceptible to vascular occlu- 
sive disease.? Owing to the ihtraocular 
pressure, there is physiologically a rela- 
tively high pressure capillary system in 
this region that may therefore be especial- 
ly affected by systemic hypotension or 
increased blood viscosity. The situation 
is made more precarious if the intraocular 
pressure is increased. Sanders?? empha- 
sizes that the compact arrangement of the 
neural and vascular elements within the 
tight scleral canal aggravates the process 
of infarction. 

. An assessment of the relative causal 
importance of impaired blood perfusion 
pressure and of the influence of associat- 
ed factors is necessary in therapeutic 
planning directed at these diseases. A 
therapy directed toward increasing the 
blood perfusion pressure is not likely to 
affect additional nonvascular factors, 
unless these have been the consequence 
of the vascular defect. In most conditions, 
for example, systemic hypertension, the 
vascular role in the pathogenesis of a 
retinopathy is obvious. In disciform mac- 
ular degeneration the -pathologist may 
have difficulty in ascribing relative im- 
portance to the vascular factor—a thick- 
ened, degenerated Bruch’s membrane—or 
to an aging pigment epithelium, and, if 
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more than one of these factors is opera- 
tive, in deciding on their sequential rela- 
tionship. The vascular factor may pro- 
duce the nonvascular event, or the reverse 
may occur. ; 

As far as directing therapy toward a 
vascular defect is concerned, its initiat- 
ing influence may well be assumed if the 
geographic character óf the ultimate le- 
sion is related to local anatomic or physi- 
ologic vascular factors. This is the case 
with disciform degeneration of the macu- 
la in the opinions of Gass?? and Hay- 
reh,**? who described features of vas- 
cular anatomy that are peculiar to the sub- 
macular zone of the choroidal circulation. 

General considerations for a therapeu- 
tic study—1l: Treatment is directed to- 
ward prevention, modification, or cure of 
a potential initiating condition; for exam- 
ple, hypertension, diabetes, arteriosclero- 
sis, exposure to incubator hyperbaric oxy- 
gen, or irradiation óf a tumor within or in 
the vicinity of the globe. 

2. Measures should be taken toward 
maintaining a normal perfusion pressure 
of the blood. These measures can be me- 
dicinal, often referred to as anti-occlusion 
therapy, or they may be confined to cer- 
tain general habits of living, anti- 
occlusion regime. À combination of the 
therapy and the regime may be indicat- 
ed. 

An understanding of the role and the 
diagnostic and therapeutic possibilities 
of abnormal platelet aggregation and 
of blood hyperviscosity is necessary 
for anti-occlusion therapy in the reti- 
nopathies.43-44 Use of salicylates should 
be considered in a condition that belongs 
with the chronic arteriolar capillar- 
opathies. Particularly if the vision of one 
eye has been lost, attempts should be 
made to measure platelet aggregation and 
blood viscosity, and anti-occlusion thera- 
py used as is indicated. 

‘Anti-occlusive regime includes moni- 
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toring blood pressure and weight, diet 
control, regulated exercise, and limitation 
of smoking, if possible. 

3. Measures should be directed toward 
the capillaropathy and reaction stages of 
the retinopathy, which may include 
photocoagulation of leaking capillaries, 
new vessels, or retinal zones to convert 
hypoxic into anoxic tissue. In most reti- 
nopathies, photocoagulation has found an 
accepted, though as yet imprecisely de- 
fined, role in therapy. Patz!? defined the 
circumstances under which he recom- 
mended photocoagulation therapy for 
macular edema and bilateral disk neovas- 
cularization. Gass% described techniques 
in the use of photocoagulation in macular 
disease. Medicinal means of diminishing 
neovascularization, which is the chief 
blinding factor, should be considered. 
The finding that prostaglandins may me- 
diate the attraction of new blood vessels, 
as reported by BenEzra,*® is stimulating 
much interest. It indicates the need for 
controlled therapeutic trials of prosta- 
glandin synthesis inhibitors such as salic- 
ylates and indomethacin. 

4. Treatment should be directed to as- 
sociated nonvascular conditions, such as 
increased intraocular pressure. 

5. The pathogenic process in the 
chronic arteriolar capillaropathies often 
results from a general abnormality. The 
prevention of involvement of a second 
eye by means of certain measures may be 
considered to be a beneficial effect of 
these measures on the pathogenic pro- 
cess. A therapeutic trial in the class of 
diseases being discussed is best carried 
out under the following conditions: (1) 
the disease is characterized by bilateral- 
ity; (2) its sequence of events is fairly well 
graded clinically; (3) epidemiologic stud- 
ies have established the percentage of 
bilateral occurrence at different ages; and 
(4) the average time interval between the 
involvement of the first and second eyes 
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is fairly regular and short enough to make 
a prolonged study unnecessary, but long 
enough to permit a therapeutic trial. For 
these reasons, senile disciform macular 
degeneration is a suitable model for a 
therapeutic study of the chronic arteriolar 
capillaropathies. The average interval be- 
tween the involvement of the first and 
second eyes, leading to bilateral loss of 
central vision, is 3.7 years in 3596 of 
cases^46; furthermore, this loss occurs each 
year in 12% of cases.47 An additional 
advantage of studying senile macular dis- 
ease is that the appearance of a disciform 
phase affords a defined point for measure- 
ment of time interval., Because of the 
frequent gravity of the visual changes, a 
patient with this condition is likelv to 
cooperate in a therapeutic study. 
Disciform macular degeneration is pri- 
marily a choroidal vascular disease, the 
changes in other tissues being secon- 
dary.49:4148 Tt is often preceded clinically 
by macular pigmentary changes and so- 
called colloid bodies. The disciform 
phase is a detachment of the pigment 
epithelium (Figure). The detachment is 
serous and often vascularized (the chang- 
es are usually considered to be in that 
sequence). The detachment may be hem- 
orrhagic as the result of bleeding from the 
new vessels, which reach the subpigment 
epithelial space from the choriocapillaris 
through cracks in Bruch's membrane. The 
exudate frequently may perfuse through 
the pigment epithelium to a subretinal 
position, where the new vessels may like- 
wise reach, their accession being occa- 
sionally reinforced from the macular ar- 
cade of retinal capillaries. The extent of 
the lozenge-shaped subretinal detach- 
ment is usually less than the similarly 
shaped subpigment layer detachment, 
which may be 4 to 5 disk diameters in 
size. There is some fluorescein evidence 
to suggest that disciform macular degen- 
eration is preceded by increased permea- 
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Figure (Michaelson). Spatial relationship between the finer retinal and choroidal vessels. (1) The 
subpigment epithelial exudate arises from the choriocapillaris and passes through Bruch’s membrane; (2) 
subretinal exudate at macula. These changes are seen in senile disciform degeneration. Note also the 
accession of macrophages into the outer molecular layer of the retina, representing the appearance of hard 
exudates in the overlying retina, should it become edematous. S indicates sclera; SPA, short posterior ciliary 
artery; CH, choroid; A, precapillary arteriole; B, postcapillary venule; C, superlicial capillary net; and D, 
deep capillary net. 
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bility of the choriocapillaris.4° Senile 
macular degeneration is the major cause 
of blindness in elderly persons. Disci- 
form degeneration may occur in patients 
under 40 years of age, when it is acute in 
onset and favorable in prognosis.4? 

6. A well-controlled statistical study 
should be made. Kupfer*? described the 
requirements of such a study, with ran- 
domization, avoidance of investigator 
bias, and thorough maintenance of ethical 
considerations. 

These considerations suggest the advis- 
ability of a controlled therapeutic study 
of senile disciform macular degeneration 
along the lines indicated in Table 2. Pa- 
tients admitted to such a study should be 
those in whom the central vision in one 
eye is lost as the result of senile degen- 
eration and in whom the macula of the 
fellow eye is normal or shows colloid 
bodies with perhaps a slight loss of vision 
that may be explained by some loss of 
transparency of the media. The patient 


TABLE 2 


POSTULATED PROPHYLACTIC TRIAL FOR AN EYE 

AT RISK OF SENILE DISCIFORM DEGENERATION 

IN A PERSON IN WHOM THE CENTRAL VISION OF 
THE OTHER EYE IS LOST* 


Macular State of 


the Second Eye Therapy 
No changes A-OTR 
Colloid bodies A-OTR 
Pigment changes A-OTR 
Pigment epithelium 
Detachment without new A-OTR 
vessels IPS 
Detachment with new A-OTR 
vessels IPS 
PC 
Retinal detachment without A-OTR 
new vessels IPS 
Retinal detachment with A-OTR 
new vessels IPS 
PC 


*A-OTR indicates anti-occlusive therapy and regi- 
men; IPS, inhibition of prostaglandin synthesis; PC, 
photocoagulation. 
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should not be older than 65 years. A 
well-controlled study of this nature, if it 
involves a sufficiently large number of 
patients, may indicate a significant differ- 
ence between the group receiving the 
therapy and the group receiving a placebo 
with respect to the occurrence of disci- 
form macular degeneration. 

Most of the components of the suggest- 
ed therapeutic trial are necessarily chosen 
on theoretical grounds, because their ben- 
eficial effects have not yet been demon- 
strated in any controlled trial. The main 
elements in the proposed therapeutic trial 
are in general use in the preventive thera- 
py of occlusive vascular disease else- 
where in the body. 

The coming century, with its predict- 
able increasing life expectancy, will be 
marked by continual searching for a ther- 
apy aimed at the retinopathies, especially 
those that are age-related. Help may come 
from nonophthalmologic as well as oph- 
thalmologic sources. Examples of the for- 
mer are basic experimental studies direct- 
ed toward the possibilities of therapeutic 
removal of cholesterol from atheromatous 
tissue and, more generally, the reversibil- 
ity of the atheromatous process*!~58; the 
assessment of sulfinpyrazone as a sup- 
pressor of platelet aggregation**; and the 
importance of diphosphoglycerate con- 
tent of red blood cells in regard to assess- 
ment of a relationship between long-term 
regulation of diabetes and occurrence of 
diabetic retinopathy.55 In the meantime, 
ophthalmology is preparing the way, by 
extending knowledge of the nature of the 
chronic arteriolar capillaropathies, espe- 
cially those that are age-related, from 
clinical, histologic, epidemiologic, and 
experimental aspects. An inconclusive 
therapeutic trial may be worthwhile in 
teaching what not to expect from various 
components of such a trial (for example, 
in the therapeutic and organizational 
components of the trial). In the field of 
therapeutics, much has already been done 
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concerning the role of photocoagulation. 
In the meantime, a therapy for neovascu- 
larization by means of inhibition of pros- 
taglandin synthesis is already being 
evaluated. Fuller epidemiologic studies, 
prospective as well as retrospective, will 
help fill in the gaps left by clinical and 
histologic investigations. They will also 
help in the decision of where to attempt to 
interrupt the process and be enabled to 
assess statistically the degree of success a 
new therapy may make possible. In cer- 
tain age-related diseases, the prognosis is 
grave and the numbers involved are so 
great, that even a 20% improvement in the 
prognosis may make the effort worth- 
while. Ophthalmology has good reason to 
prepare the way for controlled therapeu- 
tic clinical trials. They should not be 
delayed until therapeutic measures that 
promise dramatic results are found. 
Kupfer projects from the 37.3 million 
people between 52 and 84 years old in the 
United States in 1970 that there will be 
80.7 million people in this age group in 
the year 2030. This means a disturbing 
increase in age-related blinding diseases. 
Moreover, Kupfer adduces evidence that 
in the developing countries the number of 
persons aged 55 years and over will in- 
crease fivefold by the year 2025. The 
chronic arteriolar capillaropathies that are 
now the main causes of blindness in 
developed countries will also become 
major causes of blindness in developing 
countries. Already, almost sufficient epi- 
demiologic information is available to 
enable therapeutic studies in diabetic ret- 
inopathy and retinal vein occlusion simi- 
lar to that proposed for senile macular 
degeneration. 

Because of the unlikelihood of dramat- 
ic therapeutic results, these trials will 
involve many patients. Such studies must 
necessarily be interdepartmental to ob- 
tain sufficient case material for statistic- 
ally valid conclusions. 

Epidemiologic and therapeutic interde- 


AMERICAN JOURNAL OF OPHTHALMOLOGY 


SEPTEMBER, 1979 


partmental studies require the organiza- 
tion that an institute for the prevention of 
blindness can supply. The institute's 
functions may include the following: 

1. It should act in an advisory capacity 
for the registration of the blind. 

2. It should be in a position to organize 
epidemiologic studies of the nature 
of certain diseases, particularly 
those for which controlled therapeu- 
tic trials may be proposed. These 
studies, retrospective or prospective, 
may include all or only some oph- 
thalmic departments in the country. 

3. It should propose and conduct ther- 
apeutic or prophylactic studies ap- 
propriate to the general state of oph- 
thalmic knowledge and to the local 
possibilities. 

The institute should work with a nation- 
al ophthalmological society to set up 
an advisory committee for interdepart- 
mental research, with which it would con- 
sult in the choice and form of proposed 
studies. 

Such an institute is an essential part of 
the forces needed in the fight against 
blindness, especially the complex condi- 
tions of fundus disease. The Jerusalem 
Institute for the Prevention of Blindness 
was founded in 1974 and has since been 
developing much of the activities de- 
scribed.57 According to the guidelines 
suggested above, the Institute is prepar- 
ing an interdepartmental clinical trial for 
the study of the preventive treatment of 
senile macular disciform degeneration. 


SUMMARY 


The identification of certain chronic 
vascular retinopathies has been marked 
by a search for their classification. Such 
proper classification has therapeutic im- 
plications. The similarities of these reti- 
nopathies are based on a shared patho- 
genic process, initiated by diminished 
arteriolar perfusion pressure, as the result 
of varied causes but leading to somewhat 
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nonspecific capillary and reactive stages. 
On the basis of such a pathogenesis, vari- 
ous possible prophylactic and therapeutic 
measures and their organizational re- 
quirements are significant. These meas- 
ures are directed to the correction of a 
blood perfusion pressure defect and to 
leaking capillaries and new vessels. Pro- 
phylactic and therapeutic exercises will 
be required for various chronic arteriolar 
capillaropathies, although the experience 
with one disease may be applicable to the 
others. Senile macular disciform degener- 
ation provides the factors necessary for a 
therapeutic trial. 
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Birth order effect is the bias in the 
statistical] distribution of birth order in 
some disease, as compared to the birth 
order of the normal population, indicat- 
ing environmental influence. The effect is 
often related to the variation in the age 
distribution of parents at birth of the 
patients. The effect is described in such 
diseases aè mongolism,! congenital pylor- 
ic stenosis,?? exomphalos,4 congenital 
dislocation of the hip, Apert’s syn- 
drome,® and several other diseases.9-}! 
None of the ocular anomalies except for 
optic nerve atrophy, for which a negative 
result has been reported,!? seems to have 
been studied thus far in relation to birth 
order effect. During the course of the 
analysis of inforrhation on more than 
15,000 blind school children throughout 
Japan, we obtained data on birth order 
effect for microphthalmos and several 
other blinding eye diseases. 


MATERIAL AND METHODS 


Information on over 15,000 blind 
school children throughout Japan was 
collected by enquiry through their teach- 
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ers in 1959 and in 1964. The size of the 
sample collected corresponded to more 
than half of the blinding diseases preva- 
lent in the Japanese population of the 
relevant age groups.!? We previously de- 
scribed the details of the procedure to 
collect information, the content of infor- 
mation such as cause and diagnosis, date 
and weight at birth, birth order, age of 
parents at birth, family history, consan- 
guinity, and the like.!47!? 

The information on 15,695 cases of 
blind children, which was collected in 
1959 and in 1964 and pooled after exclud- 
ing the duplication on 2,836 cases, was 
fed into a computer. The distribution of 
the birth order and parental age at birth 
were compared for microphthalmos and 
some other conditions of the eye with the 
distributions in thé total population of 
children born from 1947 to 1955 in Ja- 
pan.!$ The data of children with acquired 
blindness caused by trauma, infectious 
diseases, malnutrition, and the like were 
also compared. The difference in the dis- 
tribution of birth order and of maternal 
age in the acquired blindness group was 
statistically significant. The group had 
more older mothers and higher birth 
order children, as compared with the total 
Japanese population. Both groups were 
taken as controls for the analysis of the 


data (Table 1). 


RESULTS 


We compared the results of the distri- 
bution of birth order of sporadic cases of 
microphthalmos (1,012 cases), buphthal- 
mos (556 cases), amblyopia (242 cases), 
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TABLE 1 


THE COMPARISON IN DISTRIBUTION OF MATERNAL AGE AND BIRTH ORDER BETWEEN 
CHILDREN WITH ACQUIRED BLINDNESS AND THE GENERAL JAPANESE POPULATION 


Japanese Population 


(1947-1955) 


Acquired Blindness Group 


Age, yrs No. 


Maternal 
Rate 
s24 5,571,286 (.280) 
25-29 6,891,950 (.346) 
30-34 4,386,045 (220) 
235 3,053,862 (153) 
Total 19,903,143 (.999) 
Birth order 
l 5,690,935 (.286) 
2, 4,881,371 (.245) 
3 3,542,973 (.178) 
4 2,239,614 (.112) 
5 1,370,644 (.069) 
=6 9,182,719 (.110) 
Total 19,901,256(1.000) 
Significance level: 
* 0.1% 
+ 5.0%. 


corneal opacity (816 cases), congenital 
cataract (995 cases), retinal degeneration 
(297 cases), and optic nerve atrophy (919 
cases), with the expected values obtained 
from the distribution of those of thé Japa- 
nese population or the acquired blindness 
group (Tables 2 and 3). In microphthal- 
mos, affection of the first born child was 
less and increased in incidence in second, 
third, and fourth children, as compared 
with the controls. The difference is statis- 
tically significant by chi-square test. Sta- 
tistically significant differences occurred 
in amblyopia, corneal opacity, congenital] 
cataract, and optic nerve atrophy. These 
conditions are known to include cases 
which had an environmental cause. 
Buphthalmos and retinal degeneration 
did not show any difference in the groups 
with respect to the distribution of birth 
order. m 

The distribution of maternal age at 
birth of each group was compared with 
the control groups (Tables 4 and 5). Am- 
blyopia and retinal degeneration did not 
have statistically significant differences in 


Observed Expected 
692* 924.8 
905* 1,142.8 
840* 726.7 
866* 505.4 

3,303 3,299.7 
8561 932.9 
640* 799.2 
556 580.6 
396 365.3 
334* 225.1 
480* 358.8 

3,262 3,261.9 


the distribution. In the other five condi- 
tions the distribution of maternal age oc- 
curred less in the 20s and more in the 30s. 
The differences between the groups were 
statistically significant, although the dif- 
ference was less pronounced with the 
acquired blindness group. 

. No data were available on the distribu- 
tion of paternal age for the total Japanese 
population. The comparison was made 
with the distribution for the acquired 
blindness group (Table 6). Scattered dif- 
ferences were statistically significant, but 
no definite trend was indicated. 


DISCUSSION 


The results of our analyses indicate that 
birth order as well as maternal age at birth 
are demonstrated for sporadic cases of 
microphthalmos, corneal opacity, optic 
nerve atrophy, and amblyopia, the patho- 
genesis of which can be also environmen- 
tal. The lower incidence of congenitally 
blind offspring for women in their 20s 
and the higher distribution rate for those 
in their 30s may be related to the rapid 
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decline in the incidence of blind children 
under 19 years old in Japan during the 
past 30 years, as shown in the Figure. The 
decline in the incidence of congenitally 
blind children parallels the rapid decline 
in infant mortality and consanguineous 
marriages!? in Japan, as shown in the 
Figure. The infant mortality in Japan in 
1978 was 8.1/1,000 live births; this figure 
is the lowest in the world, Sweden being 
next (8.7/1,000 live births).45 However, 
the mechanism of birth order effect is still 
obscure, and none of the blinding condi- 
tions examined in our study are known to 
be related to chromosomal aberrations, as 
in mongolism.! The existence of birth 
order effect might provide a clue to the 
understanding of the pathogenesis of the 
diseases as well as suggesting the possi- 
bility of controlling the incidence of such 
blinding diseases as microphthalmos, 
congenital cataract, optic nerve atrophy, 
and the like, by the improvement of envi- 
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ronmental conditions during pregnancy 
and by genetic counselling. 


SUMMARY 


We compared the distribution of birth 
order and maternal and paternal ages of 
blind school children throughout Japan 
with that of the total Japanese population 
of the corresponding age groups and with 
that of a subgroup of children with ac- 
quired blindness. The number of first- 
born children with microphthalmos was 
smaller, and the number of second-, 
third-, or fourth-born children was larger, 
as compared with the control groups. The 
differences were highly statistically sig- 
nificant by chi-square test. There was a 
less pronounced indication of birth order 
effect in amblyopia, congenital cataract, 
and optic nerve atrophy, which involved 
more first-borns than in the controls. The 
distribution of maternal age was also dif- 
ferent from the control group in micro- 
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phthalmos, congenital cataract, corneal 
opacity, and optic nerve atrophy. Less 
mothers in their 20s and more in their 30s 
produced children with these conditions. 
We believe this finding may be partly 
related to the rapid decline in infant mor- 
tality and in the incidence of congenital 
blindness in Japan. 
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PIGMENTARY DEGENERATION OF THE 
RETINA IN THE HALLERVORDEN-SPATZ SYNDROME 


FRANK W. NEWELL, M.D., ROYCE O. JOHNSON II, M.D., 
AND PETER R. HUTTENLOCHER, M.D. 
Chicago, Illinois 


In 1922, Hallervorden and Spatz! de- 
scribed five sisters who had progressive 
motor abnormalities, speech problems, 
and dementia. Ocular abnormalities were 
not described. Neuropathologic examina- 
tions of two of the sisters who died in 
early adulthood revealed rusty brown dis- 
coloration of the globus pallidus and sub- 
stantia nigra. More than 60 cases of a 
similar progressive neurologic disorder 
involving the basal ganglia have since 
been described. Optic atrophy, nystag- 
mus, and gaze palsies, presumably secon- 
dary to cerebral involvement, are common 
ocular findings. Pigmentary degeneration 
of the retina is less frequently found. 

Dooling, Schoene, and Richardson? re- 
viewed 64 postmortem-verified cases of 
the Hallervorden-Spatz syndrome and 
found that 42 patients fulfilled both the 
clinical and neuropathologic criteria of 
the disorder. Ten of the 42 patients had 
tapetoretinal degeneration. We have en- 
countered dizygotic twins with spastic 
quadriparesis, dystonia, and tapetoretinal 
degeneration, which seems to be a variant 
of the Hallervorden-Spatz syndrome, al- 
though postmortem documentation is 
thus far lacking. 


CASE REPORT 


The twins, a boy and a girl, now 7!/2 years old, 
were born after an uneventful pregnancy and deliv- 
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ery to a 42-year-old gravida 12, para 7, abortion 4 
mother. The parents were unrelated and there was 
no family history of neurologic or ophthalmologic 
disease. The children developed normally until 6 
months of age when they began to show signs of à 
slowly progressive neurologic disorder. The gir! 
could turn herself over well but was not able to sit 
alone until 11 months old. She walked alone from 18 
months until 6 years of age when frequent falls 
became apparent. Since then, her motor control has 
progressively deteriorated, and she is currently con- 
fined to a wheelchair. By the age of 4 years she 
pronounced a few words but never developed sen- 
tences. Despite this absence of speech function, she 
responds to rudimentary suggestions and unques- 
tionably understands language. Her drooling and 
dysphagia have made her feeding increasingly diffi- 
cult. 

The boy sat alone at 11 months of age but has 
never walked unassisted. The motor control in his 
legs is severely impaired. He is able to grasp objects 
and crudely play with simple toys. He learned a few 
elementary words and sounds but now does not 
articulate words. The children communicate by 
making cooing sounds. 

Except for occasional staring spells by the girl in 
early infancy, neither child has shown seizurelike 
activity. The parents are convinced that the children 
have a reasonable level of social interaction. 

On physical examination the children looked re- 
markably alike (Fig. 1) and were friendly and coop- 
erative despite overwhelming neurologic changes. 
They were of normal size (including head circum- 
ference) for their age. Marked spasticity of the facial 
musculature, particularly of the orbicularis oculi 
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Fig. 1 (Newell, Johnson, and Huttenlocher). Ap- 
pearance of the children at age 7'/2 years. 
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and orae muscles, resulted in blepharospasm and 
pursed lips. Voluntary tongue movements were al- 
most absent. There was a brisk jaw and facial jerk. 
Both children reached for objects with dystonic 
posturing and a whole-hand grasp. The tendon 
reflexes were brisk; the plantar reflexes were mainly 
flexor. There was clear spasticity of the legs and 
contracture of the Achilles tendons, increased tone 
of the arms, and poor fine-motor control. Arm move- 
ments in both children were slow and deliberate 
with marked dystonic features. The girl had an 
intention tremor in her arms. Muscle tone was 
variable and tended to diminish markedly when the 
children were relaxed. Muscle mass was well pre- 
served in both children, and shoulder and arm 
musculature was well developed. The girl could 
stand with her feet flat but could not balance herself. 
The boy had extensor thrusting and tended to stand 
on his toes. 

Externally, the children’s eyes were normal with 
full versions and no nystagmus. The pupils reacted 
promptly to light, and each child saw small objects 
with each eye. The anterior segments and vitreous 
were normal. 

The girl’s optic disks were of normal color with a 
cup/disk ratio of 0.2. The arterioles were severely 
attenuated (Fig. 2) and the foveas were finely hyper- 
pigmented. The choroidal circulation was conspicu- 
ous in the diffusely depigmented posterior poles. 
Bone corpuscle pigmentation began at the equator 
and extended to the periphery. In some regions it 
was perivascular. Beneath the sensory retina was an 
accumulation of yellowish-white globular masses of 
varying sizes and shapes (Fig. 3). There seemed to 
be several hundred in each eye, and they appeared 
as small balls at the level of the choroid. Pigment 
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Fig. 3 (Newell, Johnson, and Huttenlocher). The 
peripheral fundus of the girl showed bone spicule 
pigmentation and accumulation of yellowish-white 
globular masses beneath the sensory retina. 


coated some of them, which gave a reticular appear- 
ance to the fundus. 

A conus surrounded the optic disk in each of the 
boy’s eyes. The arterioles were severely attenuated. 
The posterior pole was strikingly deficient in pig- 
ment and had a prominent choroidal circulation 
(Fig. 4). The foveal area, however, was hyperpig- 
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Fig. 4 (Newell, Johnson, and Huttenlocher). The 
posterior pole of the boy's left eye showed conus, 
conspicuous choroidal circulation, and attenuated 
arterioles. 





Fig. 2 (Newell, Johnson, and Huttenlocher). The 
girl's left optic disk had attenuated retinal vessels. 
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boy’s left fovea had fine hyperpigmentation. 


mented (Fig. 5). A discrete pigmentary disturbance 
of the sensory retina was present in some areas. 
Although there was less bone corpuscle pigment, the 
yellowish-white masses seemed to be more numer- 
ous than in the girl’s sensory retina (Fig. 6). These 
masses varied in size, shape, and distribution. In 
some areas they were confluent, whereas in others 
they were isolated. In portions of the fundus the 
masses were located beneath the major choroidal 
vessels adjacent to the sclera. 

Extensive laboratory investigation in both chil- 
dren included a complete blood cell count, red 
blood cell morphology, lipoprotein electrophoresis, 
fatty acid profile, arylsulfatase A, and cerebrospinal 
fluid analysis. Results were normal. 

Urine and serum amino-acid chromatograms and 
serum organic acid analysis were within normal 
limits. 

Computed axial tomography of the brain and 
orbits was normal in both children. 

Photopic and scotopic electroretinograms per- 
formed in each child elicited no response. Visual- 
evoked responses were normal. Further electro- 
physiologic studies of the girl included an auditory 
evoked response, electroencephalogram, and nerve 
conduction study, all of which had normal results. 

Light and electron microscopy of the girl's sural 
nerve and gastrocnemius muscle were normal. Be- 
cause of these normal tissues, conjunctival biopsy 
was not considered necessary. 

The various lysosomal storage disorders, particu- 
larly the mucopolysaccharidoses, the sphingolipi- 
doses, and the mucolipidoses, were excluded be- 
cause of the absence of lysosomal storage bodies on 
electron microscopy of the sural nerve in the girl and 
the clinical appearance of both children. Normal 
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Fig. 6 (Newell, Johnson, and Huttenlocher). The 


peripheral fundus of the boy showed dense 
vellowish-white masses, some of which were deep 
to the major choroidal vessels. 


phytanic acid levels excluded heredopathia atactica 
polyneuritiformis (Refsum). The normal level oí 
arylsulfatase A excluded late infantile metachromat- 
ic leukodystrophy. Additionally, this disorder is 
associated with a grayish discoloration of the macu- 
la rather than pigmentary degeneration of the retina. 


DISCUSSION 


The Hallervorden-Spatz syndrome as 
characterized by Dooling, Schoene, and 
Richardson? includes (1) onset at a young 
age, generally after the age of 1 year; (2) 
extrapyramidal motor disorder character- 
ized by dystonic postures, muscular ri- 
gidity, involuntary movements of the 
choreoathetoid or tremulous type, spas- 
ticity, hyperreflexia, and extensor plantar 
responses indicating corticospinal system 
dysfunction; (3) dementia; and (4) a re- 


lentlessly progressive course toward 
death in early adulthood. 
The characteristic neuropathologic 


changes consist of: (1) a symmetrical, 
partially destructive lesion of the globus 
pallidus, especially in its internal seg- 
ment, and of the pars reticulata of the 
substantia nigra, characterized by loss of 
myelinated fibers and neurons, with glio- 
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sis; (2) widely disseminated rounded or 
oval, nonnucleated structures (spheroids) 
identifiable as swollen axons, especially 
numerous in the globus pallidus and pars 
reticular regions; and (3) accumulations 
of pigment, much of it iron containing, in 
the affected regions. 

In six ? 7 of the 23 familial postmortem 
cases reviewed by Dooling, Schoene, and 
Richardson,? either retinitis pigmentosa 
or tapetoretinal degeneration were pre- 
sent. Tapetoretinal degeneration occurred 
in four? !! of 19 sporadic cases that met 
their criteria. In seven clinically typical 
cases, there were lesions in the globus 
pallidus, but none in the pars reticulata of 
the substantia nigra. Two!??!? of these 
patients had retinitis pigmentosa. There 
were no instances of retinal pigmentary 
degeneration in 15 cases that met the 
pathologic but not the clinical require- 
ments. 

The mean age of onset of the disorder 
in those patients with a retinal pigmen- 
tary degeneration was 4.7 vears, whereas 
the mean age of onset in those without 
retinal involvement was 15.0 vears. The 
probability that these data were drawn 
from the same population was .05.- 

Roth and associates!! described the his- 
tologic changes in the eves of an 8-vear- 
old boy who had thinning of both macu- 
las with questionable cyst or hole forma- 
tion, diffuse gray clouding of both para- 
macular areas, and bone spicule forma- 
tion at the equator of each eve. Histologi- 
cally, visual cells were absent, and the 
outer nuclear and outer plexiform layers 
were attenuated or absent. The inner laver 
of the sensorv retina was not affected but 
there was both intracellular and extracel- 
lular pigment around equatorial blood 
vessels. The retinal pigment epithelium 
was focally irregular and several large 
drusen were present. The choroid and 
optic nerve were normal. One eve, which 
showed evidence of inflammation, pre- 
sumably secondary to trauma, | also 
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showed retinal microinfarcts. The authors 
likened these to the spheroids found in 
the swollen axons of the globus pallidus 
and pars reticulata of the substantia nigra. 

Recently, Vakili and co-workers!4 stud- 
ied radioactive iron uptake in the brains 
of two patients with Hallervorden-Spatz 
syndrome. The general iron metabolism 
was normal but there was persistent in- 
crease in radioactivity over the basal gan- 
glion. These data were interpreted as an 
indication of abnormal continuous stor- 
age of iron, presumably resulting from 
iron stores in the globus pallidus and pars 
reticulata of the substantia nigra. 

The diagnosis of Hallervorden-Spatz 
syndrome is difficult to make before death 
unless a similarly affected sibling has 
died and has demonstrated the character- 
istic histologic changes. We thus cannot 
be certain of the diagnosis in our patients. 
Nonetheless, we believe that the combi- 
nation of extrapyramidal motor dysfunc- 
tion, spastic quadriparesis, and pigmen- 
tary degeneration of the retina occurring 
in early childhood and transmitted as an 
autosomal recessive disorder constitutes a 
specific nosologic entity. 

We believe the Hallervorden-Spatz 
syndrome may comprise two distinct dis- 
orders, one of which is combined with 
pigmentary degeneration of the retina. 
The cases with pigmentary degeneration 
have a much earlier onset and the course 
is more rapid with death occurring usual- 


lv late in childhood. 


SUMMARY 


Dizvgotic twins developed a progres- 
sive neurologic disorder at age 6 months. 
When examined at age 7!/» years each had 
spastic quadriparesis and dystonia. Nei- 
ther had ever spoken a complete sentence. 
The fundi showed bone spicule forma- 
tion, a conspicuous choroidal circulation, 
and a striking accumulation of vellow- 
ish-white globular masses of varying 
sizes and shapes. Because our patients 
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Fig. 1 (Radnót and Antal). Case 1, Electron micrograph of epithelioid-type tumor shows vascular lumen 
(L) nuclei (N) of tumor cells, and nucleus (n) of endothelial cells. Arrows indicate fenestrations in 
endothelium (x 11,400). 
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Fig. 2 (Radnót and Antal). Case 2, Electron micrograph of pigmented epithelioid-type tumor demonstrate 
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(arrow) (x 1,700). 


we could not see cavities in which the 
walls were built up solely by tumor cells, 
although the endothelial lining wes ab- 
sent in some portions of the vessels Case 
3). 

Duke-Elder and Parkins! used a photo- 
graph of Jensen's? as proof that vascular 
cavities in malignant melanomas may 
have walls built up only by tumor cells. 
Vitreous hemmorrhage, a rare occurrence 
in malignant melanomas, had occurred 
in this case. Endothelium could not be 
seen, but may have been present previ- 
ously. 

In our Case 3, the endothelium was 
absent in a portion of the vessel. The 
structure of the vessel walls indicated that 
minor trauma may have caused disrup- 
tion of the wall, thereby releasing tumor 
cells into the bloodstream. Fraunfelder 
and  associates$ reported that such 
traumas can result from enucleation, 
radioactive phosphorus uptake testing, 
or handling of the globe, and suggested 
a no-touch technique to prevent the 
dissemination of tumor cells during sur- 
gery. 

Zimmerman and McLean’ believed 
that tumor cells were disseminated mto 
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the circulation at an early stage of the 
disease, although clinical metastases 
might occur only after a lapse of years or 
decades; defense mechanisms of the host 
may block the multiplication of tumor 
cells until a late age, and clinical metasta- 
ses may form only in the aged after their 
defense mechanisms decrease. Zimmer- 
man and McLean? questioned whether 
enucleation was warranted or not. By 
1978, however, Zimmerman, McLean, 
and Foster® definitely blamed enucleation 
for possible trauma that might accelerate 
dissemination of tumor cells. 

In our experience, disruption of the 
vessel walls generally occurred in 
epithelioid-type tumors, which have the 
worst prognosis among melanomas. After 
extended periods of time, tumor cells may 
invade the sclera and even break through 
Bruch's membrane, indicating a worsen- 
ing prognosis. 


SUMMARY 


The vessel walls of six malignant chor- 
oidal melanomas were thin; only thin 
basal membranes and narrow endothelial 
linings could be observed with the elec- 
tron microscope. The endothelium was 
even absent in some places. Tumor cells 
were released into the bloodstream 
through disruptions of the vessel walls in 
the epithelioid and spindle cell B type 
tumors. 
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Fig. 4 (Radnot and Antal). Case 3, Higher magnification of tumor seen in Figure 3. Tumor cells (Tu) have 
penetrated into endothelial lining (E). EC indicates erythrocytes (x8,500). 
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Fig. 5 (Radnot and Antal). Case 4, Electron micrograph of epithelioid-type tumor shows nuclei (N) of 


tumor cells which have penetrated into vessel lumen from disruption (arrow) in endothelium (E). EC 
indicates erythrocytes (x 14,000). 
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Fig. 6 (Radnót and Antal). Case 5, Tumor specimen shows disruption (arrow) of endothelial lining (E), 
which wae nrahahly renaired hv thramhacviesc (TY FC indicoatee ervthraevtec (xA NNN) 
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developed both the pigmentary degenera- 
tion and clinical signs of Hallervorden- 
Spatz syndrome at a much younger age 
than patients without retinopathy, we 
believe this case demonstrated a distinct 
nosologic entity. 
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VESSELS OF INTRAOCULAR MALIGNANT MELANOMAS 


MAGDA RADNOT, M.D., AND MAGDOLNA ANTAL, M.D. 
Budapest, Hungary 


Histologically malignant melanomas 
exhibit vessels lined only by endothe- 
lium,!? and cavities without endothelial 
linings. Iwamoto, Jones, and Howard,? 
in microscopic investigations, described 
fenestrations in the endothelium ef the 
vessels. 

Tumor cells that penetrate into tumor 
vessels have serious prognostic signifi- 
cance. We report herein an investigation 
of this phenomenon. 


MATERIAL AND METHODS 


We observed six cases of malignant 
melanoma by electron microscopy, and 
carried out histologic examinations in 
each case. According to the classification 
of Callender,* five of these tumors were 
epithelioid types and one was a spindle 
B cell type. 

After enucleation, samples of the tu- 
mor, 1 cm? in size, were fixed in osmium 
tetroxide, dehydrated, embedded in aral- 
dite, and sectioned with an ultramicro- 
tome. Half-thick sections were stained 
with thionine, and ultrathin sections 
were contrasted with uranyl acetate and 
lead citrate. All sections were examined 
and photographed in an electron micro- 
scope. 


CASE REPORTS 


Case 1—4 61-year-old woman had an epithelioid- 
type tumor, with the vessel walls built up by endo- 
thelial cells adjacent to extremely thin parts of the 
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basal membrane. Thickness measurements were 
made at the nuclei. In the vessel portion (Fig. 1), the 
endothelial cells were 0.028, 0.29, 0.72 and 0.86 p in 
height. Some collagen fibers were distributed in a 
random configuration under the basal membrane. 

Case 2—A 65-year-old woman had a pigmented 
epithelioid-type tumor. A leukocyte was present in 
the lumen of the vessel. The basal membrane was 
thin. Numerous fenestrations were observed in the 
endothelial lining of the capillary (Fig. 2), and the 
endothelial wall was disrupted. In the same area, the 
disrupted endothelium was broken off and collagen 
fibers penetrated into the lumen of the vessel 
through the hiatus. 

Case'3—A 49-year-old man had an epithelioid- 
type tumor, with erythrocytes in the lumen of the 
vessel (Fig. 3). In one part of the vessel wall the 
endothelium was absent; however, the nuclei of the 
endothelial cells were clearly visible in other parts. 
In some places the endothelium was so thin that it 
might not be recognized by light microscopy. A 
disrupted portion of the endothelial lining showed 
tumor cells and cell debris released into the lumen 
of the vessel (Fig. 4). 

Case 4—A 58-year-old woman had a malignant 
melanoma of the epithelioid type. Numerous fenes- 
trations were present in the vessel walls, and a 
disruption had occurred in the thinnest part of a 
vessel wall (Fig. 5). On one side of the hiatus, 
erythrocytes were adjacent to the tumor cells, which 
penetrated to the lumen. 

Case 5—A 43-year-old man had an epithelioid- 
type tumor that contained numerous necrotic cells. 
Vessels in the tumor had disrupted endothelial lin- 
ings (Fig. 6) which had probably been repaired by 
thrombocytes. Tumor tissue protruded into the ves- 
sel lumen through the hiatus; thrombocytes and 
erythrocytes were present nearby. 

Case 6—A 74-year-old man had a spindle B cell 
tvpe tumor (Fig. 7). A hiatus in the thin endothelial 
wall was discernible by electron microscopy 
(Fig. 8. Tumor debris penetrated into the vessel 
lumen through the disrupted endothelial wall. 


DISCUSSION 


The vessel walls of the malignant intra- 
ocular melanomas were extremely thin, in 
some places reduced to as little as 0.028 y. 
(Case 1). Disruptions in the vessel walls, 
through which tumor cells or cellular 
debris were released into the lumen 
(Cases 3 and 6) were common. However, 
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ASSOCIATION OF HLA ANTIGENS AND PRIMARY 
OPEN-ANGLE GLAUCOMA 


A. RALPH ROSENTHAL, M.D., AND ROSE PAYNE, PH.D. 
Stanford, California 


The association between the HLA 
histocompatibility antigens and primary 
open-angle glaucoma has been the subject 
of several investigations with conflicting 
results. -7 In an attempt to resolve these 
conflicts and elucidate those factors 
which might account for such an associa- 
tion, we studied prospectively the HLA 
antigenic composition of two groups of 
patients with primary open-angle glauco- 
ma: those with a known family history of 
primary open-angle glaucoma and those 
with no known family involvement. 


SUBJECTS AND METHODS 


Fifty-five consecutive unrelated white 
patients with primary open-angle glauco- 
ma from the Glaucoma Service here had 
HLA typing prospectively. Inquiries 
about other family members with primary 
open-angle glaucoma were made of each 
patient. Twenty-seven individuals indi- 
cated involvement in one or more of their 
family members (+FHx). Confirmation of 
familial involvement was made through 
conversation with the relative’s ophthal- 
mologist in 20 of these patients. Twenty- 
eight individuals did not know of any 
other family member with primary open- 
angle glaucoma (~FHx). The sex distri- 
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bution of the two groups was as follows: 
—FHx: 22 men, six women; +FHx: 14 
men, 13 women. 

Two control groups were used for com- 
parison (data from Alan Ting, Ph.D., 
written communication, 1976), detailing 
the prevalence of HLA antigens in 1,803 
American whites (designated Control 
Group 1) and data on 503 American 
whites compiled in the 1975 Histocom- 
patibility Workshop? (designated Control 
Group 2). Both groups were thought to be 
representative of the heterogeneous white 
population of the United States. 

We tested 33 HLA antigens, 15 A locus 
and 18 B locus, with standard microlym- 
phocytotoxic techniques. 

Houtine chi-square testing with the 
Yates Correction Factor was used for each 
antigen to achieve an initial P value (Pj). 
The corrected P value (Pa) (that value 
used to determine statistical significance) 
was then calculated by multiplying P; for 
each antigen by the number of antigens 
typed, that is, P, = P, x 33.9 


RESULTS 


If one compares the antigen frequen- 
cies in either the total group with primary 
open-angle glaucoma or the subgroup 
with no known family history with either 
of the control groups, no increase in any 
one antigen frequency in patients with 
glaucoma can be observed (P, and P, not 
significant for all antigens) (T ables 1 
and 2). . 

We found an increase in the frequency 
of the HLA-B 12 antigen in the group with 
a family history of glaucoma (48% in the 
-FHx group, 29% and 24% in Control 
Groups 1 and 2, respectively). Statistical 
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TABLE 1 
FREQUENCY (%) OF HLA-A ANTIGENS* 
POAG 
HLA-A Total Group +F Hx —FHx Control Group 1 Control Group 2 
(N =55)" (N=27) (N=28) (N-1,803) (N 503) 
Al 27 26 29 28 32 
A2 42, 37 46 50 49 
A3 25 30 al 26 29, 
AIO 0 0 0 12 13 
All 16 99 Il I] 8 
Aw23 4 0 7 4 6 
Aw24 13 ll 14 15 16 
A925 0 0 0 5 7 
A26 13 7 18 7 ll 
A928 9 7 9 11 
A929 Ll 15 7 9 T 
Aw30 7 7 T 9 5 
Aw31 5 T 4 ND 7 
Aw32 9 7 T 8 
Aw33 4 7 0 ND 3 


*POAG indicates primary opep-angle glaucoma; +FHx, patients with one or more family members with 


POAG; —FHx, patients with no family members with POAG; ND, not done. 


analysis yields a P;= 0.06 with Control 
Group l and a P, = 0.01 with Control 
Group 2. However, the P, values of 1.98 
(Control Group 1) and 0.33 (Control 
Group 2) are not statistically significant. 
No other significant increase in antigen 
frequency was observed. 


DISCUSSION 


We could not demonstrate an increase 
in frequency of any of 46 HLA antigens 
in American whites with primary open- 
angle glaucoma noted in other studies.?44 
However, we have demonstrated an in- 
crease in the frequency of HLA-B12 anti- 
gen in patients with a family history of 
primary open-angle glaucoma. This in- 
crease in B12 frequency was not statisti- 
cally significant when we used the rigid 
statistical principle of multiplying the 
probability obtained from a single 2 x 2 
chi-square analysis by the number of an- 
tigens tested. However, there may be an 
association between B12 antigen and pa- 
tients with a family history of primary 


open-angle glaucoma (approximately half 
the group had the antigen) even though 
our values are not statistically significant; 
we may not have achieved statistical sig- 
nificance because of the small number of 
patients in the +FHx group. To give us 
statistical significance we would need a 
chi-square of 9.99. If we compare Control 
Group 1 (N = 1803; frequency of HLA- 
B12 = 29%) with a + FHx group of 27, 16 
of the patients would have to possess the 
HLA-B12 antigen to achieve a chi-square 
value of this magnitude. Likewise, if we 
compare Control Group 2 (N = 503; fre- 
quency of HLA-B12 = 24%) with a +FHx 
group of 27 patients, 15 would have to 
test HLA-B12 positive to achieve statisti- 
cal significance. The differences from the 
reported results are three patients in the 
first instance and two patients in the sec- 
ond instance. These differences could 
easily be overcome if larger numbers of 
patients with a family history of primary 
open-angle glaucoma were studied. 

This is the third independent study?4 
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TABLE 2 
FREQUENCY (%) OF HLA-B ANTIGENS* 


POAG 
HLA-B Total Group +FHx —FHx Control Group 1 Control Group 2 
(N=55) (N=27) (N=28) (N=1,803) (N=503) 

B5 18 4 29 ll ll 
B7 18 30 7 24 23 
B8 18 15 21 21 20 
B12 35 48 21 29 24 
B13 5 4 T 4 6 
B14 9 7 I] 8 11 
B15 T 7 7 10 7 
B17 7 7 7 8 7 
B18 8 4 11 8 9 
Bw21 4 0 7 6 4 
Bw22 5 0 1l o 5 
B27 11 11 ll 6 8 
Bw35 13 15 ll 18 17 
p37 0 0 0 1 9 
Bw38 7 4 ll ND ND 
Bw39 6 0 11 91 121 
B40 16 15 18 12 12 
Bw4l 0 0 0 ND 1 


*POAG indicates primary open-angle glaucoma; +FHx, patients having one or more family members 
with POAG; —FHx, patients having no family member with POAG; ND, not done. 


+Reported as Bw16. 


which has demonstrated an increased fre- 
quency of the HLA-BI2 antigen in a 
group of patients with primary open- 
angle glaucoma; we believe the associa- 
tion between this antigen and primary 
open-angle glaucoma may be biologically 
important because the observed HLA- 
B12 frequency has been the same in all 
three groups (current study, 48%, N=27; 
Shin and associates,* 50%, N=40; Walt- 
man and associates,? 55%, N=16). 

We investigated only one selection fac- 
tor that may account for such an asso- 
ciation, that is, familial occurrence of 
the disease. In order to further test 
the strength and ultimate importance of 
this association both cross-sectional and 
long-term follow-up studies in families 
will be required. Furthermore, other anti- 
gen association, for example, D related 
and B lymphocyte antigens, should be 
evaluated to search for other markers. 


SUMMARY 


HLA testing of 55 patients with pri- 
mary open-angle glaucoma revealed no 
increased frequencies of any of 17 HLA-A 
and 29 HLA-B antigens. However, the 
subgroup with a known family history of 
primary open-angle glaucoma had an in- 
crease in the frequency of the HLA-B12 
antigen (48%). Intrafamily studies might 
further define the strength and impor- 
tance of this association. 
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PARS PLANA VITRECTOMY IN OCULAR TRAUMA 


STEPHEN J. RYAN, M.D., AND ARTHUR W. ALLEN, M.D. 
Los Angeles, California 


In recent years, the visual prognosis has 
dramatically improved for injuries of the 
anterior segment mainly as the result of 
improved surgical techniques, including 
the use of the operating microscope for 
the best reapproximation of wound edges 
and restoration of ocular anatomy.'^? 
Conversely, poor results have continued 
to be noted in injuries affecting the pos- 
terior segment of the eye.1?:1! If the eye is 
not lost as the result of the acute effects of 
the primary injury, secondary complica- 
tions often occur. Many of these compli- 
cations are the result of inflammation in 
damaged or infected tissue, or response to 
a foreign body, resulting in fibrocellular 
proliferation. Cyclitic membranes may 
form, leading to hypotony and phthisis. 
Transvitreal membranes often exert trac- 
tion on the retina, progressing to retinal 
breaks or detachments, or both. The de- 
tached retina frequently becomes en- 
shrouded by massive periretinal prolifer- 
ations, making reattachment extremely 
difficult (unpublished data).13?-14 Vitrec- 
tomy techniques are used to remove 
blood and stimuli to inflammation as well 
as to remove the scaffolding along which 
cells can proliferate and contract. 

Despite the large number of ocular 
trauma cases seen here (in excess of 450 
admissions for ocular trauma per year), 
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we have not been able to initiate an ade- 
quately controlled clinical trial of vitrec- 
tomy (unpublished data). One of the 
major problems encountered in establish- 
ing such a trial involves the tremendous 
variation in injuries. Virtually no two 
ocular injuries are exactly comparable. 
Uncontrollable variables include the na- 
ture and severity of the injuries, the type 
of tissues involved, the methods of surgi- 
cal repair, and the length of time between 
the injury and the initial repair or subse- 
quent operation. Variation in the patient’s 
response to a particular injury is also 
important; for example, the age of the 
patient is a significant factor, since young 
individuals are more prone to severe fi- 
brovascular ingrowths. Even though most 
vitreous surgeons believe that pars plana 
vitrectomy has a tremendous potential in 
the management of ocular trauma,?:15-23 
disagreement continues as to the appro- 
priate timing of vitrectomy. Some experi- 
enced surgeons favor operating within 
the first 48 hours,!? whereas others de- 
lay definitive intervention until 14 days 
(R. W. Machemer, oral communication, 
1976). 

Because of the difficulties in establish- 
ing a controlled clinical trial, we de- 
veloped an animal model of posterior 
penetrating trauma in rabbits?^?9 and 
primates.2728 We have used this highly 
reproducible and uniform model to eval- 
uate the role and timing of vitrectomy in 
the treatment of acute, severe posterior 
penetrating injuries. The results of these 
investigations indicate that vitrectomy is 
valuable as opposed to no surgical inter- 
vention, but no significant difference 
could be found between surgery at one 
day vs 14 days (unpublished data). 
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SUBJECTS AND METHODS 


In all cases in this consecutive series 
patients underwent pars plana vitrectomy 
for complications of ocular trauma. Be- 
cause almost all of our cases were referred 
by other ophthalmologists, these cases do 
not reflect primary surgery and, indeed, 
the primary closure was routinely per- 
formed elsewhere. Injuries with extensive 
involvement of the anterior segment in- 
cluding the lens, without significant dam- 
age to the vitreous, are arbitrarily grouped 
in the anterior segment category. Those 
involving only the vitreous or retina and 
choroid are grouped under injuries of the 
posterior segment. A significant injury of 
both the anterior segment and posterior 
segment is included under the posterior 
segment group, because the latter catego- 
ry is the more serious in terms of ultimate 
prognosis. 

This series is admittedly biased be- 
cause some straightforward cases were 
not referred, which weighs the sample 
toward more severe injuries; counterbal- 
ancing this, some cases that might have 
been considered hopeless were also not 
referred. 

During the course of this series, we 
used the self-contained multiple purpose 
vitrectomy instruments: the Machemer 
vitreous infusion suction cutter, Douvas 
rotoextractor, and the Klóti vitreous strip- 
per. More recently we have used the mul- 
tiple incision approach with the Ocu- 
tome. The emphasis on the two-handed 
technique, including various foreign 
body forceps, and the ease of fluid-gas 
exchange make this instrumentation par- 
ticularly well suited for vitrectomy in 
ocular trauma. 


RESULTS 


As in previous series, males (89) pre- 
dominated over females (11) in our series. 
The age range of patients was from 2 to 74 
years; the mean age was 26 years, whereas 
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the median was 23 years. The mean 
follow-up period was 15 months, whereas 
the median was 1] months and the range 
from one to 51 months. The Table sum- 
marizes the results. Functional success 
was defined as an improvement in visual 
acuity of two lines or more on the Snellen 
chart, maintenance of good preoperative 
vision, or visual acuity improvement from 
light perception or hand motions to 3/90 
(5/200), which is considered to be satis- 
factory vision for independent locomo- 
tion. Anatomic success was defined as 
restoration of structural anatomy without 
functional improvement for reasons other 
than surgery. 

The best results occurred in anterior 
segment injuries with 13 out of 15, or 87% 
functional success. Most of these cases 
were anterior segment reconstructions for 
improved vision because of a membra- 
nous cataract, glaucoma, or persistent in- 
flammation. Three cases of dislocated 
lenses were included. Even though these 
eyes required a full posterior vitrectomy, 
the injury was primarily anterior, and 
thus they are not included in the posterior 
group for analysis. 

In posterior penetrating injuries, 18 of 
37, or 49%, showed visual improvement. 
The severity of the injury and presence or 
absence of retinal detachment played a 
major role in the determination of the 


success of vitreous surgery. 


Of the 33 cases of intraocular foreign 
bodies, functional success was achieved 
in 20. These cases, for the most part, 
could not be effectively managed with- 
out vitrectomy as most of these were 
nonmagnetic reactive foreign bodies. In 
addition to removing the vitreous for for- 
eign body mobilization, vitrectomy also 
removed the media opacity and interrupt- 
ed the sequence of events leading to the 
development of vitreous traction. 

Eleven out of 15, or 73%, of blunt 
injuries were successfully repaired. Most 
of these had associated scleral rupture, 


VOL. 88, NO. 3, PART I 





PARS PLANA VITRECTOMY IN OCULAR TRAUMA 485 


TABLE 
RESULTS IN 100 CONSECUTIVE CASES OF PARS PLANA VITRECTOMY IN OCULAR TRAUMA 
F A ‘ í 


Functional 
Success* 
No. (%) 
Anterior 
segment} 13 (87) 
Posterior 
penetrating$ 18 (49) 
IOFB| 20 (61) 
Bluntf li (73) 
Total 62 (69) 


Anatomical : 
Successt Failure 

No. No. Total 
— -2 15 
9 17 37 
1 12 33 
— 4 15 
3 35 100 


*The functional success is defined as improvement in visual acuity of two lines on the Snellen chart; 
improvement from light perception or hand motions to 3/90 (3/200): and maintenance of good preoperativ e 


vision. 


fAnatomic success is defined as those cases in which the eye is anatomically rehabilitated, but there is no 
functional improvement ior réasons other than successful surgery (for example, traumatic disruption of 


macula). 


tInjuries that idite de lens but in — involvement of the vitreous, retina, and choroid is not a 
primary part of the pathogenesis but may occur secondarily. 
§Posterior penetrating injuries refér to those injuries that involve primarily the vitreous, retina, and 


— 


Intraocular foreign bodies (IOFB), for the most part, were reactive, nonmagnetic. 
{Blunt injuries were thbse injuries in which the eye was not penetrated.’ Eight out of the 14 did have 
associated scleral ruptures with vitreous prolapse and M 2 in the wound. 


which was repaired initially. Vitrectomy . 


was then carried out secondarily because 
of vitreous ‘organization and traction, 
many with retinal detachment.’ 

The presence of retinal detachment co- 
incided with a poor visual prognosis. Of 
41 cases with retinal detachment, 14 
(34%) were surgically reattached. Howev- 
er, of those successful attachments, 11 of 
14 (78%) resulted ih a postoperative visu- 
al acuity of 6/15 (20/50)-or better. In three 
of 14 (22%) successful retinal detachment 
procedutes, patients achieved visual acu- 
ity of 6/60 (20/200) or better. 

Twelve of 15 of the anterior segment 
injuries, that is; thóse with a good progno- 
sis, were operated on late. The three pa- 
tients operated on early all achieved func- 
tional success: Although our current rec- 
ommerdation is for vitrectomy within 
four to tén days for cases with incarcera- 
tion of large amounts of vitreous in the 
wound and severe vitreous hemorrhage, 
only 21'of our patients, including three 
anterior segment cases, were seen and 


operated on — the first two weeks. 
Most of these 100 patients were operated 
on while we were in the process of evolv- 
ing our guidelines and many were not 
referred until several weeks had elapsed. 
Sixteen of 21 (76%) patients who under- 
went vitrectomy, within two weeks of in- 
jury achieved functional success, whereas 
46 of 79 (58%) of those patients operated 
on after two weeks achieved functional 
success, In the total series 62 of 100 (62%) 
achieved functional success. 

In this: series there were 35 surgical 
failures (Table). In this group, 12 eyes 
developed phthisis. The severity: of the 
initial injury in most patients accounted 
for the high incidence of phthisis. De- 
spite the possibility of sympathetic oph- 
thalmia,?? no such cases occurred in our 
series. T E 


DISCUSSION 


In the past, frequently futile attempts 
have been made to salvage eyes after 
ocular trauma. Admittedly, the severity of 
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the injury is the most important factor in 
determining the prognosis and surgical 
outcome. Those cases with extrusion of 
intraocular contents, including the retina, 
extensive suprachoroidal and ciliary body 
hemorrhage, niechanical disruption of the 
retina, and hemorrhagic infarction of the 
retina, continue to defy successful repair 
even with the most modern techniques, 
including vitrectomy. Conversely, pars 
plana vitrectomy has been success- 
ful in cases in which retinal detach- 
ment previouslv would have led to 
blindness.1971731-37 In the past it was not 
uncommon to encounter cases in which 
the wounds were sutured, magnetic for- 
eign bodies were removed, and the vitre- 
ous hemorrhage allowed to clear. Unfor- 
tunately, the combination of vitreous in- 
carceration in, the scleral wound and of 
vitreous hemorrhage leads to a sequence 
of events characterized by vitreous’ con- 
densation, vitreous organization, and vit- 
reoretinal traction, progressing to retinal 
detachment.” 10-11-25-27 

The force, size, shape, and speed of the 
missile have a great bearing on the degree 
and type of ocular trauma sustained 
(Fig. 1). With blunt injuries, tremertdous 
forces can cause disruption of many intra- 
ocular structures without an incarceration 
site. (A retinal dialysis is illustrated in 
Figure 1.) Penetrating injuries with small 
missiles can develop a through and 
through track, whereas other double per- 
forating injuries with larger foreign bod- 
ies can be considered inoperable:'Another 
type of penetrating injury with disruption 
of the lens, hemorrhage, and possible 
closure of the anterior chamber angle is 
illustrated. The presence of vitreous hem- 
orrhage in association with a double per- 
forating injury can incite-traction bands 
along the line of disruption of the vitre- 
ous. Additionally, retinal dialvsis and ret- 
inal detachment may occur secondary to 
vitreous condensation, which follows the 
injury. 
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Fig. 1l (Ryan and Allen). The artist's conception 
demonstrates two different types of ‘injury. One 
injury, through the cornea and lens, demonstrates 
some of the contusive effects of a larger object, even 
though it has penetrated the eve. Resultant hemor- 
rhage and admixture of;lens and vitreous material 
can be strong stimuli for inflammation. Such blunt 
force can be associated with iridodialysis and cyclo- 
dialysis as well as retinal dialysis. A large retinal 
break is demonstrated in the artist's conception. The 
other injury through tie pars"plana at the region of 
the ora serrata demonstrates a small missile and the 
relatively discrete tract that can be associated. 


Figure 2 illustrates fibrovascular in- 
growth and organization of bands across 
the vitreous cavity as well as rolling for- 
ward of the peripheral retina. Although 
this latter mechanism is not seen routine- 
ly in the primate, including man,?® it is 
common in our rabbit model of posterior 
penetrating injury.?76 

Figure 3 illustrates the development of 
a total retinal detachment ‘with massive 
periretinal proliferation. In this phenom- 
enon cells can be seen to grow on both 
surfaces of the retina. Some are derived 
trom the pigment epithelium,!? glial 
cells, nonpigmented ciliary epithe- 
lium,?628 macrophages, and others from a 
tremendous fibroblastic proliferation.29-28 
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Fig. 2 (Rvan and Allen) The artist's rendition 
demonstrates the rolling forward of peripheral reti- 
na over the ciliarv bodv. In experimental animals 
this can be demonstrated as earlv as six davs after 
the injury. We have observed this response in man as 
well. Contraction of the peripheral vitreous presum- 
ablv leads to this configuration. The progression of 
the retinal dialvsis is apparent. 


This proliferation perhaps more than anv 
other factor determines the ultimate visu- 
al outcome in such eyes. The role of 
vitrectomy in forestalling these events 
can be readily understood. Bv removing 
the scaffolding, epiretinal membranes, 
and part of the inciting material in the 
vitreous hemorrhage, this sequence of 
events can be prevented (unpublished 
data). 

In assessing our data, the bias of case 
selection directly influenced the results. 
As our technical proficiency and success 
increased, we operated on more difficult 
cases that had a poorer prognosis. Be- 
cause the lower success rate in these cases 
counterbalanced the increased success 
rate in the simple cases that had seemed 
difficult in the past, there was no signifi- 
cant change in the success rate in repair of 
penetrating ocular tratima. 

The rationale for pars plana vitrectomy 
includes several technical and theoretical 
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Fig. 3 (Rvan and Allen). The end stage demon- 
strates closure of the angle with peripheral syn- 
echiae. The evclitie membrane which began is now 
much more prominent. There is now massive fold- 
ing of the retina being drawn up to this cvclitic 
membrane. There are membranes on the periretinal 
surface. 


attributes for repair of injuries involving 
the posterior segment. First, it clears the 
ocular media, allowing visualization and 
repair of retinal breaks and detachments. 
But, more important, vitrectomy removes 
the vitreous and blood clot scaffold that 
provides a framework for the fibrous in- 
growth which ultimately condenses and 
exerts vitreoretinal traction culminating 
in retinal detachment. The removal of 
damaged vitreous, hemorrhage, lens cor- 
tex, and foreign bodies may eliminate 
much of the stimulus for fibroglial prolif- 
eration. 

The results of this series indicate that, 
as expected, injuries involving the anteri- 
or segment alone had the best visual prog- 
nosis, with a functional success rate of 
87%. Posterior penetrating injuries had 
the worst prognosis, with 49% of opera- 
tions functionally successful. In agree- 
ment with the findings of Eagling! and 
Cinotti and Maltzman,'4 the worst results 





& 
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occurred in those eyes that had extensive 
injury. involving both the anterior and 
posterior segments. Such poor results are 
to be expected in eyes that have sustained 
extensive damage to multiple structures, 
including the lens, vitreous, retina, and 
pigment epithelium, with extensive intra- 
ocular hemorrhage—all these factors may 
contribute cellular elements to intraocu- 
lar proliferations.. Removal of reactive 
norimagnetic foreign bodies resulted in 
improvement of visual acuity with clear- 
ing of the media and decreased inflamma- 
tion in 61%. 

The overall functional success rate of 
62% may. not seem high in relation to 
other ocular procedures but is acceptable 
in terms of pars plana vitrectority. 23 Most 
of these cases could not have been con- 
sidered for any adequaté surgical repair 
as recently as ten years ago: 

Generally, the presence of.rétinal de- 
tachment was a poor prognostic sign with 
only 14 of 41 (34%) reattached at vitrec- 
tomy. However, of those 14 patients, 11 
(78%) achieved visual acuity of 6/15 
(20/50) or better and the remainder 6/60 
(20/200) or better. This emphasizes one 
of the most satisfying results of operat- 
ing on ocular trauma: good visual acuity 
can be achieved. Generally, these patients 
do not have pre-existing retinal degenera- 
tion or visual disability from. other dis- 
eases ‘such as diabetes, senile macular 
degeneration, or other conditions, which 
preclude good vision. 

A higher percentage of functional suc- 
cess was achieved in patients treated with 
vitrectomy during the two weeks after 
injury (16 of 21; 76%) as compared to 
those treated after more than two weeks 
(46. of 79; 58%). Moteover, the percentage 
of functional success in the latter group 
was probably increased by the inclusion 
of most of the anterior segment injuries 
which would have had a good prognosis 
even if treated with conventional surgery. 
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These factors seem to indicate a better 
prognosis for early surgery. 

Our own suggestions for the manage- 
ment of patients with ocular trauma are às 
follows: 

1. We recommend thorough preopera- 
tive evaluation with prompt primary 
repair. The, ,primary surgical repair 
should include a thorough explora- 
tion and debridement. We recom- 
mend thicroscopic reapproximation 
of the cornea and sclera. The uveal 
tissue should be excised or re 
posited, depending on the extent of 
the injury and technical limitations 
as well as duration of expo&ure. The 
lens cam be removed if it is unequiv- 
ocally, developing a cataract. Vitre- 
ous incarceration in the corneal 
wound can be avoided, but it is 
difficult or impossible to avoid in- 
carceration in the scleral wounds 
posteriorly. 

2. Definitive vitreoretinal evaluation, 
including ultrasound and bright- 
flash electroretinography (ERC) are 
important in the early postoperative 
eourse. 

3. Retinal surgery may be considered 
in individual cases. 

4. Our criteria for early vitrectomy, 
within four to ten days after the 
injury, include endophthalmitis (vi- 
trectomy should be performed im- 
mediately); retinal detachment with 
opaque media; reactive nonmagnetic 
intraocular foreign body; double 
perforating injuries; significant ad- 
mixture of lens and vitreous materi- 
al; and extensive scleral rupture with 
dense vitreous hémorrhage and vit- 
reous loss. 

5. For delayed vitrectomy (more than 
ten days after injury), some of the 
indications include long-standing 
vitreous hemorrhage; development 
of retinal detachment (operated on at 
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the time of diagnosis); persistent in- 
flammation, glaucoma, and corneal 
decompensation; and membranous 
cataracts. 

The principles in vitrectomy for ocular 
trauma are like those in vitrectomy else- 
where.2° Even though ultrasound and 
ERG are performed preoperatively, we 
are always concerned about the possibili- 
ty of ciliary body effusion, cyclitic mem- 
branes, retinal detachment, and other fac- 
tors that can have an adverse effect on 
surgery. 

Surgical control is the hallmark of suc- 
cessful vitreous surgery. In no area is this 
more true than in the management of 
ocular trauma. The surgeon must be ready 
to manage many complications, including 
uveal infusion and retinal detachment. 

A complete and definitive operation in 
which there is complete rehabilitation of 
the eye is the goal at surgery. As thorough 
a vitrectomy as possible is necessary to 
avoid subsequent transvitreal traction. 
Specifically, all of the accessible cortical 
vitreous is removed to within 1 or 2 mm 
of the internal limiting membrane in the 
region of the vitreous base. We encircle 
the globe with a No. 240 band in the 
periphery to support the vitreous base. 
There is good theoretical support for this 
technique.?? Experimental and clinical 
observations confirm that the peripheral 
retina frequently rolls forward onto the 
ciliary body via traction from the vitreous 
base (unpublished data). 

Retinal detachments should be treated 
at the time of surgery. If a bullous or 
freely mobile detachment exists, vitrec- 
tomy is technically more difficult to per- 
form. After vitrectomy, the use of gas or 
air combined witb cryotherapy and stan- 
dard buckling techniques makes the de- 
tachment easier to manage. 

In discussing our recommendations for 
timing of vitrectomy, we must first dis- 
pense with those cases in which immi- 
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nent intervention is indicated. Endoph- 
thalmitis is such a devastating disorder 
that as soon as the diagnosis is suspected 
surgical intervention, that is vitrectomy, 
should be planned and performed imme- 
diately. Early intervention decreases the 
bacterial mass and facilitates antibiotic 
diffusion. Likewise, if a retinal detach- 
ment can be demonstrated, it should be 
repaired immediately before the onset of 
massive periretinal proliferation. The 
cases, however, that prove to be the most 
difficult when deciding whether or not to 
intervene with vitrectomy are those in 
which the retina is attached by ultra- 
sound, yet the patient has evidence of a 
penetrating injury with dense vitreous 
hemorrhage and signs of vitreous conden- 
sation and organization. The physician 
managing such cases must face the dilem- 
ma of whether he should observe the 
patient or intervene surgically. Conserva- 
tive therapy has been the rule in the past. 
Our recommendation, however, is that 
these patients should be seen in the early 
period, that is, within the first week after 
the injury, by an individual skilled in 
vitreoretinal surgical techniques. The 
surgeon can then recommend either ob- 
servation of such a patient or immediate 
surgery. Clinical and experimental evi- 
dence suggests that some of these patients 
might be helped by intervention. 2%23-27.28 
By definition such intervention is on a 
prophylactic basis. 

Debate regarding appropriate timing 
for vitrectomy centers on the merits of 
early (within 48 hours) vs late (ten to 14 
days) intervention. Arguments in favor of 
early vitrectomy include the prompt re- 
moval of the vitreous scaffolding and ele- 
ments which may stimulate the fibroglial 
proliferations as previously mentioned. 
Histopathologically, prominent cellular 
membranes, preretinal as well as retroret- 
inal, may be present soon after injury. 
The damaged vitreous can serve as a 
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scaffolding, which can be removed to 
interrupt the sequence leading to vitreous 
condensation, inflammation, and cyclitic 
membranes, as well as traction retinal 
detachment. Conversely, a major compli- 
cation of early vitrectomy may be uncon- 
trolled hemorrhage, which can outweigh 
the potential good effects of vitrectomy. 
In favor of late surgery (ten to 14 days 
after injury) the patient’s course can be 
charted and vitrectomy might be avoided. 
Posterior vitreous separation, which often 
occurs several days after injury, may 
make vitrectomy technically easier. Addi- 
tionally, the eye becomes quiet and less 
inflamed and, thus, a better candidate for 
surgery. However, by waiting more than 
seven days there may be progression or 
formation of cellular membranes, and ret- 
inal detachment can occur with these 
membranes during the first seven days 
(unpublished data). 

We believe the optimum time for vi- 
trectomy is four to ten days after the 
original injury. Thus, in keeping with the 
guidelines above, we recommend that 
the patient should have a prompt repair 
performed by the primary ophthalmolo- 
gist. After the wound has been reapproxi- 
mated and the uveal tissues managed by 
abscissing or repositing, the patient can 
then be referred for examination to a 
vitreous surgeon. The vitreous surgeon 
can then make the decision as to whether 
surgery is indicated, and, if so, when it 


should be done. 


SUMMARY 


Visual improvement was achieved in 
62% of 100 consecutive patients with 
ocular trauma treated by pars plana vit- 
rectomy. Anterior segment injuries had a 
better prognosis than posterior segment 
injuries, and retinal detachment was a 
poor prognostic sign. Patients undergoing 
vitrectomy during the two weeks after 
injury had a better visual prognosis than 
those who had delayed vitrectomy. 
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Pars plana vitrectomy has increased the 
recovery rate in traumatized eyes which 
previously were deemed inoperable and 
frequently were enucleated. Most such 
eyes have intraocular fibrocellular prolif- 
erations, resulting in traction retinal de- 
tachments, cyclitic membranes, and 
phthisis, as documented in clinicopatho- 
logical and experimentally produced 
specimens of penetrating ocular trauma. 
Vitrectomy can interrupt this sequence, if 
performed one to 14 days after injury, by 
removing the vitreous scaffold onto 
which proliferation occurs, together with 
the elements of hemorrhage, damaged 
lens, vitreous, and foreign material which 
may incite proliferation. We believe four 
to ten days after injury to be the optimal 
time for vitrectomy to avoid the hazards 
of immediate intervention, while remov- 
ing damaged tissue before serious seque- 
lae occur. 
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VISUAL FIELD LOSS IN GLAUCOMA 


MARVIN L. SEARS, M.D. 
New Haven, Connecticut 


The variation in the levels of intraocu- 
lar pressure required to produce charac- 
teristic visual field defects in susceptible 
individuals means that susceptibility 
rather than pressure is primary. Whether 
that susceptibility factor has to do with 
ischemia of a vascular origin or other 
factors associated with the circulation to 
the optic disk region is unknown. An 
important observation offered by those 
who favor the mechanical concept of vis- 
ual loss in glaucoma is that, even in cases 
of soft, or low-tension, glaucoma, the in- 
traocular pressure is invariably increased 
at some time, however infrequently.” 
This observation simply means that the 
tissues of patients with low pressures as 
compared to tissues of patients with high- 
er pressures reflect a quantitative rather 
than a qualitative difference. Again, it is 
the susceptibility of the tissue that re- 
quires further study. 

Circulatory physiology of the optic 
nerve—Gafner and Goldmann? defined 
visual loss in the glaucomatous eye. They 
theorized that certain areas of the vascular 
system within the anterior portion of the 
optic nerve would be subject to a decrease 
in blood flow as the result of even small 
increases in ocular pressure. The Gafner- 
Goldmann theory explains why an in- 
crease of only a few millimeters of mer- 
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cury may produce important effects. The 
small increase in intraocular pressure 
shunts blood from one low pressure re- 
gion into another. Thus, the increase of 
the pressure and the deterioration of the 
visual field need not have a linear rela- 
tionship. Further, the shunt theory is 
compatible with the finding that only a 
small percentage of patients with ocular 
hypertension develop loss of visual field. 
The anatomic basis of the theory is that 
the vessels of the papilla are not under the 
direct influence of intraocular pressure. 
They originate both from the arterial cir- 
cle of Haller and from arterioles within 
the optic nerve. Uniquely, these vessels 
feed some areas that are not under the 
influence of intraocular pressure and 
other areas that are under its influence. 
The electrical model of this vascular sys- 
tem constructed by Gafner and Gold- 
mann indicated that those vessels 
branched to areas outside the influence of 
intraocular pressure lose circulating 
blood in their intraocular branches with 
increased intraocular pressure. The rea- 
son for this is that the blood pressure in 
these branches cannot reach the level of 
the ophthalmic artery, a level which is 
attained in vessels without prior branch- 
ing, like the central retinal artery. The 
extraocular branches provide a shunt for 
these “sensitive” intraocular branches so 
that blood flows through them when the 
intraocular pressure rises. In the electrical 
model of Gafner and Goldmann, the same 
shunting effect could also be produced by 
keeping the intraocular pressure (or volt- 
age) constant and decreasing the arterial 
blood flow. Of the intraocular vascular 
beds, the one apparently most susceptible 
to changes in intraocular pressure, or, to 
reduction in the pressure head of the 


AMERICAN JOURNAL OF OPHTHALMOLOGY 88:492-498, 1979 





VOL. 88, NO. 3, PART I 


extraocular feeding vessels, is derived 
from the circles of Zinn and Haller and 
supplies the papilla. This thesis is valid, 
however, only in the absence of regula- 
tory hemodynamics. 

Autoregulation—Ernest^ studied the 
vasculature of the distal segment of the 
optic nerve in three ways. Using vessels 
in cadaver eyes injected with neoprene 
latex, saline, and pigment, he found that 
the short posterior ciliary arteries furnish 
the, branches to the optic nerve in the 
region of the lamina cribrosa through the 
incomplete circles of Haller and Zinn and 
through choroidal arteries. Then he 
showed that, by a process of autoregula- 
tion of the optic disk, oxygen tension 
compensated for changes in the perfüsion 
pressure. Finally, when he measured vis- 
ual effects of induced increases in the 
intraocular pressure in humans, it was 
shown that the visual threshold in the 
Bjerrum area is elevated with an increase 
in the intraocular pressure, but, given 
ample time, the eye is able to compensate 
with a reduction in threshold toward 
normal. Recently, Bill and Geijer® used 
injected microspheres, and their studies 
also indicate that there is autoregulation 
in the circulation to the region of the optic 
disk. 

I agree with the following conclusions 
drawn by Ernest from his studies, and by 
others: (1) the initiating pathogenic event 
in glaucomatous optic nerve disease is a 
breakdown in the homeostatic mecha- 
nisms responsible for normal perfusion 
and oxygenation of the optic disk; (2) the 
superior and inferior temporal nerve fi- 
bers are affected first because these are in 
highest concentration relative to the optic 
disk blood supply; (3) the first fibers af- 
fected in the superior and inferior nerve 
fiber bundles are those midway between 
the disk circumference and tlie central 
retinal artery, probably because this is the 
area of relatively lowest oxygen tension. 

The demonstration that there is aüto- 
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regulation of the vascular supply to the 
distal aréa of the optic nerve can also 
account for the apparent long latency 
required to produce a visual field defect, 
that is, it takes time for autoregulatory 
mechanisms to break down. When they 
do break down, a characteristic nerve 
fiber bundle defect is suddenly found. 
The mechanism of this breakdown will 
likely turn out to be of metabolic origin. 

Mechanical vs vascular mechanisms— 
No discussion of the problem of visual 
loss in glaucoma will ever be considered 
complete without a detailed consider- 
ation of mechanical vs vascular concepts. 
Studies of a variety of afflictions of the 
vasbular system have beén made in an 
effort to prove or disprove thé relation- 
ship between the particular visual field 
defect in the Bjerrum area and vascular 
insufficiency. 

Some studies have purported to show 
negative correlations between vascular 
insufficiency in both acute and chronic 
conditions and consequent changes in the 
optic cup and visual field defects pro- 
duced.7~!2 For the most part, these nega- 
tive correlations speak neither in favor of 
the mechanical theory hor against the 
vascular theory.!*!4 What all of these 
studies have lacked has been the percep- 
tion that the susceptibility factor for glau- 
coma, genetic marker for glaucoma, and 
the preclinical state; whatever that state 
may be, is not known. Therefore, negative 
correlations may well be false negatives, 
whereas positive correlations may have 
included a population of patients that was 
not sufficiently characterized. In most if 
not all instances, patients or animals used 
did not have glaucoma and therefore 
lacked susceptability. In certain studies 
of p&tients whose glaucomatous visual 
field defect had already been identified, 
the aggravation of that defect did appear 
in a few instances to accelerate after vas- 
cular insufficiencies of various sorts de- 
veloped, for example, after treatment of 
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systemic blood pressure.!57!? The as- 
sumption was made that the perfusion 
pressure to the optic nerve was reduced 
when the systemic hypertension was 
treated .2° 0 

When the susceptibility element was 
missing, the conclusions drawn applied 
to an entirely different population of pa- 
tients and not to a population of glaucoma 
patients. A historical analogy would be 
the way in which tonography has been 
misused in the diagnosis of glaucoma. 
Grant?! demonstrated, in those persons 
with already established glaucomatous 
field defects, that the facility of aqueous 
outflow was reduced. He never, however, 
said that tonographic findings could be 
used to predict who among patients with 
ordinary facilities would go on to develop 
a visual field defect. 

With this concept of susceptibility in 
mind, it may be appropriate to consider 
briefly outflow channels and optic disk 
together. Goldmann?? stated: 


'The odds are not so bad for the authors who are 
of the opinion that there is no cause and effect 
relationship between increased tension and vis- 
ual deterioration, but that both are consequen- 
ces of the same basic affliction. 


Duke-Elder?3 described a variety of 
pathologic changes in the chamber angle 
of patients with open-angle glaucoma. We 
do not know whether these alterations, 
just as the changes in the optic disk, are a 
consequence of the increased pressure or 
a cause of it. One or more common ante- 
cedent factors may account for changes 
that occur in both the anterior and poster- 
ior segments of the eye. The most plausi- 
ble of these factors, of course, is some 
form of vascular insufficiency eliminating 
or reducing the rate of delivery of neces- 
sary metabolites. 

The pathology of simple glaucoma— 
much of what follows has been excerpted 
from a description bv Duke-Elder.?3 The 
pathologv of simple glaucoma consists 
mainly of material derived from eyes ex- 
cised in the end stages of the disease. 
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Many ocular structures are aflected. 
Uveal angiosclerosis and atrophy are 
common. Such findings are frequent in 
the posterior choroid and in the shrunken 
hyalinized ciliary body. Degeneration of 
retinal elements occurs soon after hvper- 
tension becomes established. The gangli- 
on cells become vacuolated, atrophic, and 
finally disappear. Other diffuse retinal 
changes occur later. Pathologic changes 
can be demonstrated in the outflow chan- 
nels of eyes with established disease, but, 
again, we do not know whether these 
alterations are the cause of the increased 
intraocular pressure or the result. The 
optic nerve alters so constantly in estab- 
lished simple glaucoma that the cupped 
appearance of the disk is the primary 
diagnostic feature of the disease. In 1856, 
Müller first described the two essential 
features: an atrophy of the nerve fibers 
and an ectasia of the disk. The atrophv of 
the nerve fibers commences at an early 
stage, is most marked first on the temporal 
side, but ultimately involves the entire 
nerve. 

Mechanical concept—Support for a 
purely mechanical concept of optic atro- 
phy became widespread. Increased intra- 
ocular pressure causes the lamina crib- 
rosa to bulge backward, thereby stretch- 
ing the nerve fibers over the edge of the 
papilla and damaging bundle after bun- 
dle. 

In the early 1900s Fuchs suggested that 
the delicate anterior glial fibers first dis- 
appeared. Then the deeper fibers incorpo- 
rated in the lamina cribrosa were lost. 
While the glial support of the intraocular 
portion of the nerve was weakening, 
pressure-atrophy began in the axons. 
Fuchs suggested that neuronal atrophy 
may occur extensively when glial fibers 
have disappeared. But if the connective 
tissue lamina cribrosa were still in a 
normal position the result would produce 
the clinical appearance of an increased 
physiologic cup with atrophy. Converse- 
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ly, when the lamina cribrosa is weak it 
could vield while the nerve fibers are still 
intact, producing a deep cup associated 
with little defect in the visual field, and in 
extreme cases it may yield to a normal 
intraocular pressure. 

In connection with Fuchs’ idea of glial 
atrophy, the acute neuronal changes?425 
developed experimentally within the 
nerve head after high pressure apparently 
do not produce glial loss, probably be- 
cause glial dropout requires a lengthy 
time course. What happens to the connec- 
tive tissue lamina may be similar. If so, 
this interpretation is compatible with ex- 
perimental demonstrations of the absence 
of cupping after acute insults of the 
nerve, and the presence of cupping after 
chronic insults, and still allows for devel- 
opment of nerve fiber bundle defects in 
both instances bv either mechanical or 
vascular mechanisms. 

Vascular concept—The mechanistic 
theory, and its variations, is opposed bv 
those whose ideas about the optic vascu- 
lature deny all reaction between atrophy 
of the optic nerve and increased intraocu- 
lar pressure.?8 Some believe that the 
changes in the optic nerve head result 
from vascular lesions within the nerve 
and that increased intraocular pressure is 
coincidental. Others consider the vascu- 
lar svstem to be the essential pathologic 
site. In this concept, changes in the nerve, 
and therefore in the visual field, depend 
on a relative vascular insufficiencv that 
varies as the ratio between the intraocular 
pressure and the capillary pressure. Again 
the model of Gafner and Goldmann? of- 
fers an alternative. explanation for the 
clinical observation that visual field dam- 
age in chronic, simple, open-angle glau- 
coma is not alwavs preceded by or associ- 
ated with a high intraocular pressure lev- 
el. Since this damage is caused by the 
interference in the blood supply to the 
nerve head, it is determined not only by 
the level of intraocular pressure but also 
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by the vulnerability of the branches of the 
circle of ‘Zinn to compression. Thus, vari- 
ation in the characteristics regulating this 
bed at the local or extraocular levels in 
different individuals or in the same indi- 
vidual at different times may indeed 
accoünt for the variation in the intraocu- 
lar pressure level at which visual damage 
develops, or progresses in glaucoma. A 
recent study?’ argues that the similarity of 
the loss of function in young and old 
populations eliminates senescent blood 
vessels as a factor in the development of 
cupping and field loss. The report, how- 
ever, does not address the issue of meta- 
bolic or vascular regulation in the two 
populations and cannot be used to sup- 
port the mechanical origin of field loss. 

Axoplasmic flow—The pathologic 
structure of glaucoma has persevered in 
the form of morphologic studies of axo- 
plasmic flow within the optic nerve.?8 
Ernst Bárány (oral communication, 1970) 
put forward the idea that interference 
with axoplasmic flow might account for 
visual loss in glaucoma. Radius and Mau- 
menee?? and Anderson?? also supported 
this concept. Subsequently manv authors 
described blockage of axoplasmic flow at 
the Jamina cribrosa under conditions of 
increased intraocular pressure. Earlier, 
considerable work had been done with 
the visual tracts by researchers who were 
not necessarily concerned with the oph- 
thalmologic aspects. Ophthalmologists 
began to studv both retrograde as well as 
orthograde flow and movements of cer- 
tain substances.2833]735 These studies 
have often raised more questions than 
they have answered. 

Studies of axoplasmic flow, even with 
appropriate monitors for levels of perfu- 
sion pressure of the optic disk, have not 
answered the question of whether a me- 
chanical or vascular effect is ultimately 
responsible for axonal damage.?997 Jf 
blockage of axoplasmic flow is simply a 
manifestation of beginning cell death, we 
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need to know more. We must continue to 
move from the obvious morphologic find- 
ings observed by the microscope and the 
ophthalmoscope to more fundamental mo- 
lecular mechanisms. Answers to several 
questions may be helpful in determining 
the nature of the visual loss in glaucoma. 
For example, what is the relationship 
between the excitability of the axonal 
membrane and blockage of axoplasmic 
flow? Is there some material or substance 
that must reach the extraocular portion of 
the nerve, the myelinated portion, to pre- 
serve the integrity of the Schwann cells? 
Studies of labelled precursors that can be 
taken up by oligodendroglia or Schwann 
cells, or both, have not been made. An 
identification of trophic molecules that 
may move in an orthograde direction into 
the postsynaptic cell or into the Schwann 
cell, or of other trophics that may move 
retrograde may be required. Generally, 
we need to know more about the timing 
and release of substances from the gangli- 
on cell body into its own axon and the 
controlling and influencing factors. These 
and other questions stress the need for 
continued basic vision research by using 
new and innovative approaches. Perhaps 
studies of this type can move the discus- 
sion of visual loss in glaucoma from re- 
petitive arguments concerning whether 
mechanical or vascular theories can ac- 
count for the blindness of glaucoma to 
consideration of more fundamental pro- 
cesses. 

In conclusion, manipulation of the 
level of intraocular pressure currently is 
the therapeutic handle we have on the 
glaucomatous disease process. From the 
work of Armaly?$ and others?? we begin 
to realize in an informed fashion that in- 
creased intraocular pressure, although of 
utmost importance in glaucomatous eyes, 
may simply, be unfavorable for the course 
of the disease.*° The effectiveness of pres- 
sure in creating damage, however, de- 
pends on an interplay of vascular and 
metabolic factors. We need to search for 
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these factors to increase our understand- 
ing and improve our control of the glau- 
comatous process. 


SUMMARY 


Inquiring how glaucomatous patients 
losé visual field may not be the same 
question that asks how increased intra- 
ocular pressure produces damage to the 
visual field in an otherwise normal pa- 
tient, for example the one with “secon- 
dary" glaucoma. These two questions are 
different because individual patients ex- 
hibit individual and sometimes different 
susceptibilities to the same level of intra- 
ocular pressure. Whether these different 
susceptibilities to loss of visual field re- 
flect a qualitative or a quantitative differ- 
ence is not known. Irreversible damage to 
the visual field represents ganglion cell 
death. This process occurs after a particu- 
lar interval of time. Therefore, there must 
be two rates: a rate at which damage 
ensues and an opposing process for pro- 
tection that has its own characteristics 
and rate. These two opposing processes or 
forces comprise opposite sides of an 
equation in which few of the variables 
and factors are known. Clinical investiga- 
tion of this equation will require contin- 
ued efforts to determine the presence of 
one or more genetic markers for the devel- 
opment of field loss. If a marker is uncov- 
ered, it will probably only apply to a 
small group of the heterogeneous patients 
with glaucoma. Continued efforts are 
therefore also required to determine and 
evaluate important environmental or ac- 
quired influences that increase the sus- 
ceptibility of patients to loss of field. In 
this pursuit it is vital to remember that 
even updated techniques for the study of 
the appearance of the optic papilla have 
not lost their morphologic stigma. Useful 
methods for the detection of functional 
antecedents and correlates of what is seen 
with the ophthalmoscope and microscope 
must continue to be developed. 

Strenuous efforts to reduce pressure in 
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appropriate patients should continue be- 
cause it is accepted that increased intra- 
ocular pressure is unfavorable for the 
patient with glaucoma. In the meantime, 
a search for markers for glaucoma for 
susceptibilities to increased pressure, and 
for regulators for intraocular pressure will 
be done. 
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CATARACTS AND MACULAR DEGENERATION 


DAVID SHOCH, M.D. 
Chicago, Illinois 


Many papers have appeared recently on 
the pros and cons of intraocular lenses. In 
general, a conservative approach is rec- 
ommended, spectacles or contact lenses 
being advised for young patients and 
older patients who do not have com- 
plicating sensory and motor deficits.1~4 
Both spectacles and contact lenses pro- 
vide an insuperable obstacle to satisfac- 
tory vision after cataract surgery for 
patients with dense cataracts and macular 
degeneration in both eyes. The cataract 
spectacle constricts the visual field, as it 
does in all aphakic individuals, but be- 
cause these patients have an additional 
central area of poor vision they are left 
with only a small ring of adequate vision, 
which is impinged on by both the central 
and peripheral ring scotomas. 

The phakic patient with macular de- 
generation turns his head slightly in order 
to allow the image to fall on a functioning 
paramacular retina. Aphakic spectacle 
wearers with a central scotoma cannot 
perform this maneuver, because it pro- 
duces the “roving ring scotoma"? and 
further forces these patients to look 
obliquely through their lenses, increasing 
the distortion. The contact lens is similar- 
ly a poor answer, because these patients 
cannot see the small contact lens and 
balance it successfully on the forefinger 
for insertion into the eye. The extended- 
wear lens may eventually be an answer to 
this problem. 

The thesis of this paper is that the 
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patient with bilateral cataracts and bilat- 
eral macular degeneration is the ideal 
candidate for an intraocular lens. The 
following case reports are presented to 
support this statment. 


CASE REPORTS 


Case 1—An 85-year-old woman, seen in 1976, had 
visual acuity reduced to finger counting in both 
eyes. Examination revealed bilateral lenticular nu- 
clear sclerosis and dense posterior subcapsular 
opacities through which bilateral macular degenera- 
tion could be seen. She chiefly complained of the 
haze and distortion of lights caused by her opacities 
and the inability to maneuver independently. Her 
retinal disease precluded the return of central vision 
and would also make spectacle wearing difficult. | 
explained advantages and risks of an implant as well 
as the certainty that reading vision would not be 
restored. The risk/benefit ratio seemed worthwhile 
to the patient, and surgery was performed on her 
right eye. Her postoperative central visual acuit 
was finger counting (Figs. 1-3). 

The patient is able to get about, and has bright and 
clear vision everywhere except directly ahead. She is 
not particularly perturbed by her inability to read. 
Indeed, she now finds the lens opacity in her left eye 
annoying and desires a second implant despite the 
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Macular 
through lens implant and a minimally dilated pupil. 


Fig. 1 (Shoch). Case 1. 
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Fig. 2 (Shoch). Case 1. Central visual field of 
patient after implant surgery, showing central scoto- 
ma. 


probability of a second central scotoma after sur- 
gery. 

Case 2—A 79-year-old woman, seen in January 
1978, had visual acuity reduced to hand movements 
in the right eye and 6/60 (20/200) in the left. Exami- 
nation revealed a dense rubescent cataract in the 
right eye that precluded any view of the fundus. In 
the left eye there was nonpigmented nuclear sclero- 
sis, through which the fundus could be seen. The 
left macula showed marked pigment clumping and 
depigmentation. The responses to small colored test 
lights and to a red Maddox rod were normal in both 
eyes. The patient's chief complaint was an inability 
to play cards; she professed no interest in reading. 
An implant was advised, with the understanding 
that the patient might be able to play cards after 
surgery by using oversized cards, but that fine 
detailed vision would not be possible. Surgery was 
performed uneventfully, and an intraocular lens 
inserted. Postoperatively, a round hole on the right 
macula reduced her visual acuity to 6/60 (20/200). 
The patient can indeed play cards with the use of 
special oversized cards. She too would like the 
remaining cataract in her left eye removed and an 
implant placed, despite the poor central vision in the 
right eye. 

Case 3—A 79-year-old woman was seen in No- 
vember 1977. Her visual acuity was reduced to 
finger counting in the right eye and hand move- 
ments in the left. On initial examination we noted 
dense brunescent cataracts in both eyes. Neither 
fundus could be seen clearly, but there seemed to be 
some circinate retinopathy in the left eye. The 
response to red Maddox rod testing was poor in both 
eyes, so that bilateral macular lesions were assumed. 
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imposed on the visual field of another aphakic 
patient with normal central vision, showing extent 
of the peripheral field of the second patient through 
her spectacles (B) and through her contact lens (A). 
The cross-hatched area represents the ring scotoma 
of the aphakic spectacle wearer, and the area be- 
tween C and B is the area of useful vision for Case 1, 
if the patient had not had an implant. 


After appropriate warnings on the lack of central 
vision that would undoubtedly remain, cataract ex- 
traction with implant was performed on the left eye 
in January 1978. Postoperative visual acuity was 
6/60 (20/200) because of a dense macular scar. 
However, the patient is now able to get about 
independently and, like the other two patients, de- 
sires an implant in her second eye, even though she 
is aware that this will not improve her central vision. 


DISCUSSION 


The usefulness and appropriateness of 
intraocular lenses for the patient who has 
no other ocular or systemic disease re- 
mains controversial. Many ophthalmol- 
ogists believe the risk/benefit ratio is 
such that either an ordinary spectacle or a 
contact lens after surgery is better for the 
patient. Conversely, many believe the 
distortions with spectacles are so severe 
and contact lenses so limiting that most 
patients should have intraocular lenses 
implanted at the time of cataract surgery. 
For the patient with bilateral dense cata- 
racts and bilateral macular degeneration, 
the intraocular lens is indeed a godsend. 
As Faye states: 

The greatest visual complication for patients with 
central scotomas is the state of aphakia...For a 


person who already has a central scotoma, the loss of 
temporal field combined with the enlargement of the 
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aphakic image often presents problems beyond the 
original blurred vision induced by cataracts. 


Until intraocular lenses were developed, 
patients with macular degeneration were 
invariably disappointed with their vision 
after cataract removal, because their read- 
ing vision did not return and many could 
not even view television. Even worse was 
the inability to walk about while wearing 
aphakic glasses, because of the narrowed 
temporal field that, combined with the 
central scotoma, constricted vision to a 
narrow ring. The second most unhappy 
person was the ophthalmologist who 
must explain why the result was not bet- 
ter. Both groups of people have been 
made more content with the development 
of intraocular lenses. It is, however, most 
important that the patient be warned that 
no fine detdiled vision will be regained 
after surgery, but that mobility will be 
easier. The three patients described here- 
in have found this a most worthwhile 
gain, to the point that each has requested 
similar surgery in the unoperated eye. 
As noted, the use of the usual contact 
lens is almost impossible for the type of 
patient described here, because it cannot 
be seen. For those patients who have a 
spouse or live in a nursing home this may 
not be a problem, but many of our pa- 
tients are the solitary elderly who must 
fend for themselves as best they can. A 
better alternative for these patients might 
be an extended-wear contact lens that can 
be inserted and then removed by the 
ophthalmologist several months later. 
Presently, there are few available satisfac- 
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tory extended-wear lenses. Until better 
lenses are available, the intraocular lens 
will probably continue to be the best 
corrective device for the small but mark- 
edly incapacitated group of patients with 
bilateral cataracts and macular lesions. 


SUMMARY 


The intraocular lens restores general 
vision and some degree of independence 
and mobility to patients with dense cata- 
racts and macular degeneration. The pa- 
tient, however, must be repeatedly 
warned that fine central vision, particu- 
larly reading, will not be possible after 
the surgery. An aphakic spectacle leaves 
such patients a narrow band of vision 
when superimposed over the macular le- 
sion, and contact lenses are too small for 
the patient to manage insertion without 


help. 
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ESTIMATES OF GENETIC CORRELATIONS AMONG CLINICAL 
MEASURES OF THE EYE 


BRUCE E. SPIVEY, M.D., AND A. JANE MASH 
San Francisco, California 
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JOSEPH P. HEGMANN, PH.D. 
Iowa City, lowa 


Correlations between measures of thé 
eye and eve function can result from 
genetic or nongenetic (environmental) in- 
fluences, or both.!~8 

The finding that two measures are asso- 
ciated permits only a limited amount of 
interpretation until one can distinguish 
between those that are purely environ- 
mental in origin and those that are partly 
gene imposed. Determining the extent to 
which associated measures are genetical- 
ly correlated can allew fuller interpreta- 
tion and lead to specific hypotheses of 
what and how underlying processes me- 
diate these associations. 

We report herein our first efforts to 
determine if genetic factors do contribute 
to the associations observed between cer- 
tain ophthalmic clinical measures. 


SUBJECTS AND METHODS 


Clinical procedures—We examined 163 
families (parents and siblings) of children 
randomly selected from the local elemen- 
tary school population; we include herein 
data for 118 familv units, all those con- 
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sisting of two or more offspring and both 
biological parents. 

All individuals were examined in a uni- 
versity hospital eye clinic; a standard 
battery of ophthalmic and orthoptic tests 
was administered in accordance with an 
established protocol. We analyzed seven 
of these clinical measures as previously 
described^^7: spherical refractive error, 
corneal power, cover test, divergence 
break point (loss of fusion), divergence 
recovery point (recovery of fusion), con- 
vergence break point, and convergence 
recoverv point. Vergences were measured 
on an amblyoscope. 

Analytic procedures—Observed corre- 
lations among the seven clinical test 
measures were calculated by the Pearson 
product-moment correlation. The calcula- 
tion of genetic correlations among the 
clinical measures involved parent-off- 
spring cross-covariance methods.8 Where- 
as covariance between two character- 
istics is calculated by using measures of 
both characteristics from all individuals 
in a group (for example, height and 
weight of parents), cross-covariance is 
calculated by using measures of one char- 
acteristic from individuals in one group 
and measures of the second characteristic 
from individuals in another group (for 
example, height of parents and weight of 
offspring, or weight of parents and height 
of offspring). The calculation of genetic 
correlation? involves a ratio of (1) the 
degree of association between two char- 
acteristics (X and Y) when one is measured 
on parents and the other on their off- 
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spring (the cross-covariance or CovXY), 
and (2) the degree to which offspring 
resemble parents (parent-offspring co- 
variance) for each trait (Cov XX and 
CovYY). The formula for a genetic corre- 
lation is: Cov XY / V[(Cov XX) (Cov 
YY)] For the numerator, there are two 
ways to estimate the cross-covariance: (1) 
trait X for parents with trait Y for off- 
spring, and (2) trait Y for parents with 
trait X for offspring. In most cases, the 
value used is the geometric mean of the 
two estimates (that is, the square root of 
the product of the two estimates); if the 
estimates differ in sign, the arithmetic 
mean is used. 


RESULTS 


Significant (P«.05) observed correla- 
tions were indicated between spherical 
refractive error and corneal power (nega- 
tive), between spherical refractive error 
and cover test measure (positive), 
between corneal power and cover test 
measure (positive), between cover test 
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measure and divergence recovery point 
(positive), and between divergence and 
convergence recovery point (positive) 
(Table). 

Significant (P<.05) penie associations 
were indicated between corneal power 
and cover test measure (negative), be- 
tween corneal power and divergence re- 
covery point (negative), between diver- 
gence and convergence recovery points 
(positive), between divergence break and 
recovery points (positive), and between 
convergence break and recovery points 
(positive). 


DISCUSSION 


Cornmeal power and cover test mea- 
sure—The heritability of' corneal power 
in this population was previously re- 
ported? to be 0.86 + 0.08, indicating 
that differences among individuals for 
measures of corneal power are caused 
largely by gene differences. Many of 
those gene differences have a simultane- 
ous influence on cover test measure. Be- 


TABLE 
MEANS + STANDARD ERRORS OF OBSERVED CORRELATIONS AND GENETIC CORRELATIONS 





Clinical Variables 








Sphere and 
Corneal power 
Cover test measure 
Divergence recovery point 
Convergence recovery point 
Corneal power and 
Cover test measure 
Divergence recovery point 
Convergence recovery point 
Cover test measure and 
Divergence recovery point 
Convergence recovery point 
Divergence recovery point and 
convergence recovery point 
Divergence break point and 
divergence recovery point 
Convergence break point and 
convergence recovery point 


— a — — — — 





— —— — —— —— — 


$P < 05. 
{P< 01. 








Correlations = 
Observed ;enetic 
—0.14-0.07* 0.22+0.13 
0.21+0.07* 0.21+0.26 
—0.07 0.07 —-0.162z0.22 
—0,09+0.07 0.17+0.12 
—0.14+0.07* ~0.95+0.36* 
0.09+0.07 —0.212:0.10* 
-0.12-0.07 —0.08 0.06 
0.59+0.06* 0.23+0.20 
—0.09x0.07 -0.12x0.12 
0.20+0.07* 0.20 2:0,09* 
0.800.051 0.430.151 
0.930.031 0.97 x0.011 
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cause a relatively small proportion of the 
observed variability for cover test mea- 
sures is caused by genetic variability (her- 
itability is 0.27 + 0.105), genes in common 
for the two may account almost entirely 
for gene influence on cover test measures. 
Specifically, the genetic correlation be- 
tween corneal power and cover test mea- 
sures (—0.95) indicates that 95% of gene 
differences resulting in individual (ob- 
served) differences for the cover test mea- 
sure also result in individual differences 
for corneal power. 

‘This genetic correlation predicts that 
parents who' are above thé population 
mean for corneal power will have off- 
spring who will be below the mean for 
cover test measure, that is, have a more 
lateral deviation tendency (since an exo- 
deviation was ‘assigned a negative value 
and esodeviation a ‘positive value in this 
study). 

Indeed, in clinical experience, individ- 
uals with a higher corneal curvature tend 
to be more myopic, and to have an exo- 
deviation rather than esodeviation. Also, 
because an undercorrected myopic indi- 
vidual requires less accommodation to 
focus at near than do hyperopic persons, 
the myopic individual should display less 
associated accommodative convergence. 
When excessive amounts of accommoda- 
tive convergence are elicited, an esodevi- 
ation can result. 

Corneal power and derden recovery 
point—Gene differences which increase 
corneal power : also tend to decrease diver- 
gence recovery .point. We adjusted the 
observed amplitudes of all the vergence 
points for the dissociated position, thus, a 
vergence measure reflects the amount of 
rotation beyond the basic (dissociated) 
deviation. Gene differences which. in- 
crease corneal power and impose a ten- 
dency for an esodeviation should also 
decréase divergence recovery point if in- 
dividuals are less able to control eye 
movement in the direction of their usual 
dissociated position. Genés which influ- 


AMERICAN JOURNAL OF OPHTHALMOLOGY 


SEPTEMBER, 1979 


ence cover test measure should also influ- 
ence divergence recovery point in the 
same direction, unless those genes com- 
mon to both these measures as well as 
corneal power are a trivial fraction of the 
total. In our study, the genetic correlation 
between these two variables was direc- 
tionally consistent with this expectation’ 
(that is, a positive correlation), but the 
degree of association was not statistically 
significant. 

Recovery points—The genetic associa- 
tion between the divergence and conver- 
gence recovery point may reflect the in- 
volvement of the same mechanism of sen- 
sory response to retinal fusional stimuli, 
and a common motor mechanism. 

Break and recovery points—The ob- 
served corrélations between the clinical 
measures of the amplitude at the break 
point (loss of fusion) and the amplitude at 
the recovery point for the two vergences 

were 0.80 for divergence and 0.93 for 
convergence. The genetic correlations are 
0.43 and 0.97 for divergence and conver- 
gence, respectively. Break point and re- 
covery point amplitudes for convergence 
are dependent on virtually the same gene 
differences and should be reasonably 
equivalent indices of fusional conver- 
gencé ability. With divergence, however, 
the two.measures appéar to reflect only 
partly a common function and may be 
indexing somewhat different underlying 
physiologic mechanisms. 

The magnitude and even the sign of a 
genetic correlation cannot be determined 
from the observed correlation of mea- 
sured values. Genetic and nongenetic 
sources of association can influence char- 
acteristics through either the same or dif- 
ferent mechanisms. A genetic correlation 
between characteristics but no significant 
observed correlation indicates that non- 
genetic sources obscure.the genetic cor- 
relation 'and influence the two charac- 
teristics through a different underlying 
mechanism. Investigation of genetic 
correlations can lead to a better under- 
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standing of physiologic organization and 
development. 


SUMMARY 


In a quantitative genetic investigation 
of seven clinical tests, five pairs were 
significantly correlated: (1) cover test 
measures and corneal power, (2) corneal 
power and divergence recovery points, (3) 
convergence and divergence recovery 
points, (4) divergence break and recovery 
points, and (5) convergence break and 
recovery points. Common genes may ac- 
count entirely for the gene influence on 
cover test measure; thus, parents who are 
above the population mean for corneal 
power will have offspring with a tenden- 
cy toward an exodeviation (phoria). 

The two convergence amplitudes may 
depend on the same gene differences, 
whereas the two divergence amplitudes 
only partly reflect a common function, 
suggesting that they may be indexing 
somewhat different underlying physio- 
logic mechanisms. 
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MYELINATED RETINAL NERVE FIBERS ASSOCIATED 
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Myelinated nerve fibers of the retina 
and optic nerve head are relatively com- 
mon, ophthalmoscopically conspicuous 
developmental anomalies. Reported to 
occur in approximately 196 of autopsy 
cases, myelinated retinal nerve fibers ap- 
pear as white or gray-white striated patch- 
es with frayed borders and wedge or 
arcuate shapes consistent with the distri- 
bution of retinal nerve fibers. Eyes with 
myelinated retinal nerve fibers have rela- 
tive or absolute visual field defects corre- 
sponding to the opaque nerve fiber patch, 
but considerably smaller. In other as- 
pects, eyes with myelinated retinal nerve 
fibers are usually normal in structure and 
function.! 

Extensive unilateral or, rarely, bilateral 
myelination of retinal fibers has been 
associated with mild hypermetropia, em- 
metropia, or severe myopia in the affected 
eye. Moreover, affected eyes may have 
variable but generally decreased visual 
acuity, visual field defects, and a range of 
other findings such as amblyopia, exotro- 
pia, esotropia, and nystagmus.?-8 

Additional ocular and general abnor- 
malities reported in conjunction with my- 
elinated retinal nerve fibers include colo- 
boma, polycoria, and keratoconus. Oxy- 
cephalia and other forms of dyscrania 
have also been described.?:? 

We describe herein four patients with a 
syndrome of extensive unilateral my- 
elinated retinal nerve fibers, associated 
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with ipsilateral myopia, amblyopia, and 
strabismus. 


CASE REPORTS 


Case 1—A 2'/2-year-old girl had left exotropia 
of at least one year's duration and left leukocoria, 
possibly caused by retinoblastoma. Examination 
demonstrated good fixation with the right eye, poor 
fixation with the left eye, and left exotropia of 45 
prism diopters at near. Pupils were round, equal in 
size, and normally reactive to light and accommoda- 
tion. Results of examination with the patient under 
anesthesia were normal, except for widespread my- 
elination of retinal nerve fibers in the left eye 
(Fig. 1). The myelinated nerve fibers extended from 
the entire circumference of the optic nerve head, 
followed the course of retinal nerve fibers to 
the equator superiorly, and appeared to reach the 
ora serrata in the superotemporal quadrant from 1 to 
2 o'clock. 

Treatment for amblyopia and exotropia was ad- 
vised, but the patient was lost to follow-up until age 
5 !/2 years. At that time her refraction and best visual 
acuity were R.E.: plano, 6/7.5 (20/25) and L.E.: 
—1.50 + 2.75 x 175, counting fingers at 10 feet. Left 
exotropia of 35 prism diopters was present at near. 
Occlusion therapy was carried out for the first time 





Fig. 1 (Straatsma and associates). Case 1. My- 
elination of retinal nerve fibers extends from the 
entire nerve head circumference to reach the equator 
superiorly and the area of the ora serrata in the 
superotemporal quadrant. 
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on the patient, but a one-month trial of complete 
occlusion for the right eye, with optimum spectacle 
correction for the left eye, did not improve visual 
acuity in the left eye. 

When the patient was 13 years old, examination 
demonstrated refraction and visual acuity of R.E.: 
plano, 6/6 (20/20), and L.E.: —4.50 + 4.50 x 15, 6/60 
(20/200). Keratometry showed R.E.: 42.50/43.12, 
and L.E.: 40.75/41.00. Axial length by ultrasonogra- 
phy was R.E.: 23.21 mm, and L.E.: 26.43 mm. Left 
exotropia and the widespread myelinated retinal 
nerve fibers in the left eye were unchanged (Table). 

Case 2—A T!/z-year old girl had left esotropia of at 
least 41/2 years’ duration. Refraction and best visual 
acuity were R.E.: +0.50, 6/6 (20/20), and L.E.: 
-11.50 + 4.00 x 5, 0.33/60 (1/200). Left esotropia of 
40 prism diopters was present at near, and pupils 
were round, equal in size, and normally reactive to 
light and accommodation. Results of biomicroscopy 
and ocular fundus examination were normal except 
for extensive myelination of retinal nerve fibers in 
the left eye (Fig. 2). Myelinated nerve fibers extend- 
ed from the entire circumference of the optic nerve 
head, progressed along the course of retinal nerve 
fibers superior and inferior to the fovea, and reached 
the horizontal raphe temporal to the fovea. Axial 
length measurements, occlusion therapy for am- 
blyopia, and surgical management of esotropia were 
declined by the parents of the patient. 

Case 3—A 32-year-old man had had poor vision in 
the left eye since early childhood. Refraction and 
best visual acuity were R.E.: +0.25 + 0.75 x 90, 6/6 
(20/20), and L.E.: -9.50 + 3.75 x 135, 6/120 
(20/400). Left exotropia of 15 prism diopters and 
left hypertropia of 25 prism diopters were present 
at near. Pupils were round, equal in size, and normal- 
ly reactive to light and accommodation except for 
a mild afferent pupil defect in the left eye. Results 
of biomicroscopy and ocular fundus examinations 
were normal except for extensive myelination of 
retinal nerve fibers in the left eye (Fig. 3). Discon- 
tinuous with the optic nerve head, the large patch 
of myelinated retinal nerve fibers arched superior 
and temporal to the fovea. Keratometry showed 
43.12/44.25 in the right eye and 42.50/44.12 in 
the left; axial lengths by ultrasonography were 
23.48 mm in the right eye and 27.46 mm in the left. 

Case 4—A 50-year-old woman with recurrent 
basal cell carcinoma of the right lower eyelid had 
had extremely poor vision in the right eye since early 
childhood. Refraction and best visual acuity were 
R.E.: —4.50 + 3.00 x 15, 1/60 (3/200) and L.E.: 
+0.25, 6/6 (20/20). In addition to basal cell carcino- 
ma of the right lower eyelid, examination disclosed 
right exotropia of 4 prism diopters and pupils that 
were round, equal in size, and normal in reactions to 
light and accommodation. Results of biomicroscopy 
and ocular fundus examinations were essentially 
normal, except for a patch of retinal nerve fiber 
myelination (Fig. 4) which extended from the nerve 
head and reached the equator in the superotem- 
poral quadrant. Keratometry measurements were 
49.50/45.00 in the right eye and 43.60/44.00 in the 
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left eye; axial length determinations by ultra- 
sonography were 24.00 mm in the right eye and 
24.00 mm in the left. 


DISCUSSION 


During normal prenatal development. 
myelination of the optic tract, chiasm, 
and nerve begins centrally. Myelin depo- 
sition is apparent in the optic tract near 
the lateral geniculate body at about the 
fifth month of gestation and reaches the 
chiasm at about the sixth or seventh 
month. It is evident in the optic nerve 
during the eighth month, and terminates 
at the lamina cribrosa by the time of 
full-term birth or several weeks thereaf- 
ter.24-6 As a developmental abnormality, 
myelination occasionally extends anterior 
to the lamina cribrosa along nerve fibers 
of the optic nerve head and the retina. 

The pathology of myelinated retinal 
nerve fibers was described by Virchow'® 
in 1856, and the anatomic features of the 
myelin nerve sheaths were noted subse- 
quently by several authors.!!? Oligoden- 
droglia, generally considered to be re- 
sponsible for myelination, are present 
normally in the optic nerve head but are 
not present normally in the retina.!''* 
Glial cells resembling oligodendrocytes 
are often present in the patches of my- 
elinated retinal nerve fibers, but addi- 
tional study, including electron microsco- 
py, is required before the precise nature 
of these glial cells is known.! 

On clinical examination, myelinated 
retinal nerve fibers have a characteristic 
appearance, and are associated with rela- 
tive or absolute visual field defects corre- 
sponding to the area of opaque myelin- 
ated fibers but substantially smaller. 
Visual acuity generally is not impaired.! 

The four patients described herein have 
extensive unilateral myelinated retinal 
nerve fibers associated with ipsilateral 
myopia, amblyopia, and strabismus. The 
profound impairment of visual acuity in 
the involved eyes, the exotropia in three 
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Fig. 2 (Straatsma and associates). Case 2. From the 
entire circumference of the optic nerve head, my- 
elinated retinal nerve fibers extend superior and 
inferior to the foveal area and reach the equator. 


of the four cases, and the early age at 
which abnormalities were evident sug- 
gest the possibility that some organic 
component may prevent or limit the re- 
sponse to amblyopia therapy. 

However, the widespread myelination 
of retinal fibers may also be associated 
with ipsilateral myopia and astigmatism 
of sufficient degree to induce amblyopia 
by causing unilateral visual deprivation 


+ 


Fig. 4 (Straatsma and associates). Case 4. Exten- 
sive myelinated nerve fibers originate on the optic 
nerve head and extend to the greatest extent in the 
superotemporal quadrant. 
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Fig. 3 (Straatsma and associates). Case 3. Wide- 
spread myelination of the retinal nerve fibers is 
discontinuous with the optic nerve head and reaches 
the equator in the superotemporal quadrant. 


at an early and critical stage of visual 
development. !3-14 

Amblyopia related to unilateral myopia 
has a poor prognosis for partial or com- 
plete correction. Nonetheless, in selected 
patients managed with intense therapy, 
clinical improvement has been 
in 16 to 55% of cases.!? Factors such as 
vounger age at the time of treatment. 
absence of strabismus, and presence of 
parafoveal rather than perifoveal fixation 
appear to be associated with a better re- 
sponse to amblyopia therapy. 

In planning amblyopia therapy, full 
correction of the refractive error in each 
eye is extremely important. Moreover, oc- 
ular axial length measurements by ultra- 
sonography are of practical value. Pa- 
tients with unilateral severe myopia often 
demonstrate axial myopia as opposed to 
refractive myopia. With unilateral axial 
myopia, the application of Knapp's rule 
indicates that images of similar size in the 
two eyes are produced by placing a lens 
of the correct power at the spectacle 
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plane.!6 Use of a contact lens to correct 
the refractive error in unilateral axzal my- 
opia is to be avoided in a young patient 
because it creates an undesirable aniso- 
metropia. 

Delay in diagnosis, the presence of 
intense amblyopia, and = superimposed 
strabismus increase the likelihood that 
amblyopia will be partially or totally re- 
sistant to therapy. Even with a poor 
prognosis, however, cautious, carefully 
monitored amblyopia therapy is irdicat- 
ed. 

Extraocular muscle surgery also may 
be warranted cosmetically for patients 
who have unilateral widespread mrelina- 
tion of retinal nerve fibers associated with 
ipsilateral myopia, amblvopia, and stra- 
bismus. 


SUMMARY 


Four patients had extensive unilateral 
myelinated nerve fibers associated with 
ipsilateral myopia, amblyopia, and stra- 
bismus. Their profound visual impair- 
ment, exotropia, and the early age o! onset 
of symptoms indicated that the ambly- 
opia may have been organically caused. 

Prognosis is poor for even partial cor- 
rection, but good results have been ob- 
tained with intense therapy that includes 
full correction of the refractive error in 
each eve and extraocular muscle surgery 
if cosmetically necessary. In patients with 
axial myopia, images of a similar size will 
be produced by placing a lens of the 
correct power at the spectacle plane. In 
younger patients, a contact lens should 
not be used to correct the refractive error 
because it creates an undesirable aniso- 
metropia. | 

Younger patients who have parafoveal 
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fixation and no strabismus respond best to 
amblyopia therapy. 
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PENALIZATION IN THE TREATMENT OF AMBLYOPIA 


GUNTER K. VON NOORDEN, M.D., AND JOHN B. MILAM, M.D. 


Houston, Texas 


The goal in treating amblyopia is to 
restore visual acuity in the affected eye 
and, once this has been accomplished, to 
prevent recurrence of the disorder. Occlu- 
sion of the sound eye with an adhesive 
patch is unequivocally effective in en- 
forcing visual stimulation of the ambly- 
opic eye, and many patients can com- 
pletely recover from amblyopia if this 
form of therapy is started during infancy 
or early childhood. 

Conventional occlusion therapy is not 
feasible in all amblyopic children, how- 
ever, because of skin sensitivity or allergy 
to adhesive material, latent nystagmus, 
emotional problems caused by wearing a 
patch, or total lack of cooperation. Penal- 
ization, which reduces the visual acuity of 
the sound eye pharmacologically or opti- 
cally may be an alternative treatment for 
such patients. The principle of this meth- 
od was developed by Worth,! who report- 
ed recovery of visual acuity of amblyopic 
eyes after prolonged administration of 
atropine to the sound eye, an observation 
since confirmed by other investigators.?~ 6 
Worth taught the patient to use his sound 
eye for distance vision and his amblyopic 
eye for near vision. 

Knapp and Capobiance’ reported that a 
combination of atropine instilled in the 
fixating eye and instillation of miotics in 
the amblyopic eye would cause the pa- 
tient to prefer the amblyopic eye for near 
fixation while the sound eye continued to 
fixate at distance; other investigators have 
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reported similar findings.5? Pfandl!? ob- 
served that esotropic patients who have 
unilateral mild myopia may use the my- 
opic eye for near fixation and the emme- 
tropic eye for distance fixation and that 
this alternating fixation behavior prevents 
the development of anomalous retinal 
correspondence. He therefore advocated 
the addition of plus lenses to one eye, 
forcing the patient to use that eye for near 
fixation and the fellow eye for distance 
fixation. Pouliquen!! combined atropine 
treatment of the sound eye and optical 
overcorrection of the amblyopic eye. The 
sound eye is “penalized” by the adminis- 
tration of atropine or spectacle lenses, or 
both, to allow it to see clearly only at 
distance, and the amblyopic eye is over- 
corrected with plus lenses to force its use 
at near fixation. The term penalization 
was coined by Weiss and Bourrie!?; re- 
cently numerous variations of this tech- 
nique have been developed.!?-?9 

We report herein our preliminary expe- 
rience with penalization and define indi- 
cations for its use in selected patients 
with strabismic amblyopia. 


SUBJECTS AND METHODS 


The methods of penalization currently 
in use and their indications are summa- 
rized in Table 1. Our experience is limit- 
ed to penalization at near, penalization at 
distance, total penalization, and alternat- 
ing penalization. We used these forms of 
treatment in two groups of selected stra- 
bismic patients. Group 1 consisted of 17 
patients who did not accept occlusion 
therapv, mostly because of lack of paren- 
tal or personal cooperation or because of 
allergic skin reactions from the adhesive 
patch. In all patients, with the exception 
of Case 4, a mild degree of amblyopia of 
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6/30 (20/100) or better was present with 
foveolar or parafoveolar fixation. The age 
range of this group of patients was 2 to 12 
years. All but two had a history of esotro- 
pia which began during infancy or early 
childhood. Seven patients had undergone 
muscle surgery before penalization. One 
patient (Case 2) in this group had a dou- 
ble elevator palsy, and another (Case 17) 
had anisometropic amblyopia with 
microtropia. All patients but one, who 
was myopic, had hypermetropic or com- 
pound hypermetropic astigmatic refrac- 
tive errors. Anisometropia of 1.5 diopters 
spherical equivalent or greater was pres- 
ent in three patients (Cases 10, 13, 17) in 
Group 1. 

Total penalization was used in patients 
in whom a hypermetropia of the sound 
eye of +3 diopters or more was present. 
In these patients one drop of 1% atropine 
sulfate was instilled in the sound eye each 
morning, its optical correction was re- 
duced by 3 diopters or more, and full 
optical correction was given to the ambly- 
opic eye. Penalization at near was used in 
patients who had emmetropia or a hyper- 
metropic refractive error of less than +3 
diopters, and in most of these patients, 
the amblyopic eye was overcorrected by 
+2 to +3 diopters. For patients in whom 
other methods of penalization failed to 
produce further improvement of visual 
acuity, alternating penalization was used. 
This form of treatment involved the use 
of two pairs of spectacles each worn on 
alternate days. One contained a +2 diop- 
ter overcorrection before the sound eye 
and the other full correction of both eyes. 
With the exception of patients (Table 2) in 
whom Allen cards were used, visual acu- 
ity was determined before, during, and 
after treatment at 20 feet distance using 
the illiterate E in a linear arrangement or 
Snellen alphabetic letters, depending on 
the age of the patient. Treatment periods 
lasted from 1.5 to 20 months, the average 
length of treatment being 8.4 months. 
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Group 2 consisted of 13 patients in 
whom conventional occlusion therapy of 
the sound eye had previously improved or 
made normal the visual acuity of the 
amblyopic eye but amblyopia had rapidly 
recurred when occlusion therapy was dis- 
continued. These patients ranged in age 
from 4 to 10 years. In all but three, esotro- 
pia had developed during infancy or early 
childhood. One of these three patients 
(Case 4) had a basic esotropia and the 
other two had anisometropic amblyopia 
with microtropia. All patients had either 
hypermetropia or a compound hyperme- 
tropic astigmatism. In each one the visual 
acuity of the amblyopic eye was 6/24 
(20/80) or better and fixation was foveolar 
or parafoveolar. Penalization was pre- 
scribed in an attempt to maintain the 
visual result of previous occlusion thera- 
py. The duration of penalization ranged 
from two to 24 months, the average being 
11.1 months. 


CASE REPORTS 


Case 4 (Group 1)—A 4-year-old hyperactive gir! 
with a history of infantile esotropia had worn spec- 
tacles for a year. Amblyopia of the left eye had been 
diagnosed elsewhere, and attempts to occlude the 
right eye were unsuccessful because of her total lack 
of cooperation. On Dec. 21, 1971, her best-corrected 
visual acuity (linear E) was R.E.: 6/12 (20/40); L.E.: 
6/190 (20/400). Cycloplegic refraction was +6.00 
diopters sph +2.00 diopters cyl ax 75° in the right 
eye and +6.00 diopters sph +2.00 diopters cyl ax 95° 
in the left eye. The patient’s fixation was foveolar in 
the right eye, and in the left eye, it was peripheral 
eccentric, nasal to the optic disk. Results of prism 
and cover test indicated esotropia at distance of 30 
prism diopters, and esotropia at near of 60 prism 
diopters with correction. Treatment consisted of 
removing the correcting lens and administration of 
atropine to the right eye, and full optical correction 
in the left eye. 

On Feb. 16, 1972, the patient’s visual acuity was 
R.E.: 6/12 (20/40), and L.E.: 6/60 (20/200). 

On May 5, her visual acuity was R.E.: 6/12 
(20/40), and L.E.: 6/30 (20/100). 

On Aug. 2, visual acuity was R.E.: 6/12 (20/40), 
and L.E.: 6/9 (20/30). Fixation was foveolar in both 
eyes, but unsteady in the left. The patient was given 
her full correction for the right eye and atropine was 
discontinued. A 5-mm recession of the left medial 
rectus muscle combined with an 8-mm resection of 
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TABLE 2 
TREATMENT, GROUP 1 


Duration of 
Case Age Type of Treatment 
No. (yrs) Penalization (mos) 
1 2 Near L5 
2 3 Near 3 
3 4 Total 4 
4 4 Total 8 
5 4 Total-Alternating 10 
6 4 Distance p 
¥ 4 Near I5 
8 4 Near-Total 20 
9 5 Total L5 
10 5 Near 2.5 
11 o Total ll 
12 5 Near E 
13 5 Near B6 
14 6 Total 1.5 
15 7 Near 6 
16 7 Total 7 
17 12 Near E 


* Allen cards used. 


the left lateral rectus muscle was performed. One 
year later, the patient had 5 prism diopters of esotro- 
pia at near and distance fixation, and visual acuity 
was unchanged. There was alternating fixation be- 
tween the right and left eyes. 

Case 5 (Group 1)—A 3-year-old boy had had 
esotropia since the age of 1 year. On June 10, 1975, 
his visual acuity (Allen cards) was R.E.: objects to 
having left eye covered, and L.E.: 6/9 (20/30). Re- 
sults of the Krimsky test were 30 prism diopters of 
esotropia at near and distance. Cycloplegic refrac- 
tion was +2.75 sph in the right eye, and +2.75 sph 
in the left. Full correction was prescribed. The 
patient was to wear a patch on the left eve for six 
days, and on the right eve one day a week, and to 
return in two weeks. 

The patient did not keep appointments or follow 
the treatment instructions except for wearimg specta- 
cles. On July 22, 1976, visual acuity (letters) was 


Before Treatment, 
Amblyopic Eye 
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Visual Acuity 


After Treatment 


Amblyopic Eye 


Normal Eye 


6/30 6/21 6/9 
(20/100)* (20/70)* (20/30) 
6/15 6/9 6/9 
(20/50) (20/30) (20/30) 
6/21 6/12 6/12 
(20/70) (20/40) (20/40) 
6/120 6/9 6/12 
(20/400) (20/30) (20/40) 
6/12 6/6 6/15 
(20/40) (20/20) (20/50) 
6/12 6/9 6/9 
(20/40) (20/30) (20/30) 
6/24 6/12 6/9 
(20/80)* (20/40)* (20/30) 
6/15 6/12 6/12 
(20/50) (20/40) (20/40) 
6/15 6/9 6/9 
(20/50) (20/30) (20/30) 

6/12 6/9 6/7.5 
(20/40) (20/30) (20/25) 
6/21 6/15 6/12 
(20/70) (20/50) (20/40) 
6/12 6/9 6/9 
(20/40) (20/30) (20/30) 
6/30 6/21 6/12 
(20/100) (20/70) (20/40) 
6/24 6/24 6/12 
(20/80) (20/80) (20/40) 
6/15 6/15 6/12 
(20/50) (20/50) (20/40) 
6/18 6/18 6/12 
(20/60) (20/60) (20/40) 
6/30 6/18 6/4.5 
(20/100) (20/60) (20/15) 


R.E.: 3/60 (10/200), and L.E.: 6/9 (20/30). He was 
told to continue wearing the patch on the left eye for 
six days, and on the right eye for one day. 

On Sept. 7, visual acuity (letters) was R.E.: 6/12 
(20/40), and L.E.: 6/9 (20/30), with correction. 
Cycloplegic refraction was +3.75 +1.00 ax 105 in 
the right eye and +3.50 +.75 ax 80 in the left eve. 
New spectacles were prescribed and patching was 
continued as before. 

On Oct. 21, his visual acuity (letters) was R.E.: 
6/12 (20/40), and L.E.: 6/7.5 (20/25) with correction. 

Patching was discontinued. We instituted total 
penalization (plano lens and atropine) in the left eve. 

On Feb. 22, 1977, the patient's visual acuity 
(letters) was 6/9 (20/30) in both eyes. Atropine 
treatment was discontinued. Spectacles with full 
correction in the left eve were prescribed and alter- 
nating penalization begun. 

The patient's mother misunderstood our direction 


à 


VOL. 88, NO. 3, PART I 


and continued to administer atropine to the left eye. 
She did not keep the next appointment and returned 
eight months later. At that time (Oct. 25), visual 
acuity (letters) was R.E.: 6/6 (20/20), and L.E.: 6/15 
(20/50), with correction. Atropine was discontinued 
and spectacles with full correction in the left eye 
were prescribed. 

On Feb. 7, 1978, the patient's visual acuity (let- 
ters) was R.E.: 6/6 (20/20), and L.E.: 6/30 (20/100), 
with correction. Cycloplegic refraction was +4.25 
+.50 ax 100 in the right eye and +3.75 +1.50 ax 90 
in the left eye. New spectacles were prescribed. 
The patient was to wear a patch on the right eye 
all day. 

On Feb. 21, visual acuity (letters) was R.E.: 6/6 
(20/20), and L.E.: 6/30 (20/100), with correction. 
The patient was told to continue wearing the patch 
on the right eye. 

On March 21, visual acuity was 6/6 (20/20) in both 
eyes, with correction. The patient was to wear the 
patch on the right eye for two hours every day. 

On Sept. 19, visual acuity was 6/6 (20/20) in both 
eyes with correction. 


RESULTS 


Because of the small number of pa- 
tients in this study, we did not correlate 
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multiple factors (such as, the age at which 
therapy was begun, the length of therapy, 
the level of acuity before treatment, the 
fixation behavior, and the type of treat- 
ment) with the outcome of amblyopia 
therapy. Our criterion for the efficacy of 
treatment was an improvement in visual 
acuity of two lines or more. Penalization 
enhanced visual acuity of the amblyopic 
eye in ten of the 17 patients in Group 1 
and had no significant effect in the others 
(Table 2). The most dramatic response to 
penalization was in Case 4. This patient 
had the most severe form of amblyopia 
complicated by eccentric fixation. 

In Group 2 patients, penalization effec- 
tively prevented the recurrence of ambly- 
opia (Table 3). Visual acuity remained the 
same or dropped only one line in ten of 
the 13 patients thus treated. There was a 
mild recurrence of amblyopia in three 
patients of this group. 


TABLE 3 
MAINTENANCE, GROUP 2 








Visual Acuity 


Duration of 


Case Age Type of Before After Treatment . Final Visual Acuity _ 
No. (yrs)  Penalization Occlusion Occlusion (mos) Amblyopic Eye Normal Eye 
Dc Oe acus POR Atti coi a na R a a 
l 4 Near-Alternating 6/12 6/9 11 6/7.5 6/9 
(20/40) (20/30) (20/25) (20/30) 
2 5 Alternating 6/24 6/12 4.5 6/18 6/9 
(20/80) (20/40) (20/60) (20/30) 
3 5 Near 6/21 6/9 12 6/9 6/9 
(20/70) (20/30) (20/30) (20/30) 
4 5 Near 6/18 6/12 12 6/12 6/15 
(20/60) (20/40) (20/40) (20/50) 
5 5 | Near 6/60 6/24 13 6/24 6/7.5 
(20/200) (20/80) (20/80) (20/25) 
6 5 Near 6/60 6/9 14 6/9 6/6 
(20/200) (20/30) (20/30) (20/20) 
7 5 Total-Near 6/60 6/15 24 6/24 6/6 
(20/200) (20/50) (20/80) (20/20) 
8 6 | Near 6/15 6/9 13 6/12 6/12. 
(20/50) (20/30) (20/40) (20/40) 
9 7 Total 6/15 6/12 9 6/12 6/6 
(20/50) (20/40) (20/40) (20/20) 
10 7 Near 6/21 6/18 10 6/24 6/9 
(20/70) (20/60) (20/80) (20/30) 
11 8 | Near-Total 6/30 6/15 6 6/15 6/7.5 
(20/100) (20/50) (20/50) (20/25) 
12 8 Alternating 6/18 6/6 14 6/7.5 6/6 
(20/60) (20/20) (20/25) (20/20) 
13 10 Near 6/60 6/9 2 6/9 6/6 
(20/200) (20/30) (20/30) (20/20) 


II — —— — — — — —— — — — — 
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DISCUSSION 


Penalization is an effective alternative 
to occlusion treatment in improving visu- 
al acuity of the amblyopic eye in mild 
forms of amblyopia and in preventing the 
recurrence of amblyopia in most patients 
so treated. We have not accumulated suf- 
ficient data to verify previous claims of 
secondary benefits of penalization, such 
as the normalization of retinal correspon- 
dence,? the decrease of the angle of 
esotropia,!!^1?219 the decrease of the 
accomodation convergence to accomoda- 
tion ratio,?? the progressive manifestation 
of latent hypermetropia,?? and the de- 
crease of vertical incomitance (A and V 
patterns).! Whether these contentions 
can be upheld can only be determined by 
a prospective study, which is currently in 
progress. 

Except for Case 4 in Group 1 and Case 
l in Group 2, we were unable to create a 
genuinely alternating.fixation pattern be- 
tween the amblyopic eye at near and the 
sound eve at distance fixation by penali- 
zation therapy. Regardless of improve- 
ment in or the cure of amblyopia, the 
patients preferred to fixate with the sound 
eye at near and distance. Thus, our pre- 
liminary results fell somewhat short of 
the goal of penalization therapy, which is 
to train the patient to use his amblyopic 
eve for near fixation and the dominant eye 
for distance fixation. 

Testing the visual acuity of the penal- 
ized dominant eye at near is essential 
before proceeding with therapy. Unless 
the visual acuity of the penalized eye is 
less than that of the amblyopic eve, the 
patient will continue to prefer his sound 
eye in spite of the pharmacologically or 
optically induced image blur. For this 
reason, Cüppers!? recommended that pe- 
nalization be restricted to patients with 
amblyopia of a mild or moderate degree. 

We attempted penalization at distance 
and total penalization in emmetropic pa- 
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tients (Table 1), but were unsuccessful. 
Patients removed their spectacles or 
peeked around the overcorrecting or un- 
dercorrecting lens in order to gain better 
visual acuity. Obviously a child who will 
not wear an adhesive patch is not likely to 
wear a spectacle correction that blurs his 
vision; therefore, we have abandoned this 
form of penalization in emmetropic pa- 
tients. 

Penalization is not a safeguard against 
development of amblyopia in the former- 
ly dominant eye, as has been claimed.?? 
Amblyopia developed fairly rapidly in 
one of our patients, and Worth reported 
two similar cases.! Ikeda and Tremain?! 
demonstrated in kittens atropinized in 
one eye that the spatial resolving power of 
cells in the lateral geniculate nucleus, 
particularly "sustained" cells, which re- 
ceived input from the fovea was reduced 
in the eye atropinized. Smith, Harwerth, 
and Crawford reported the full spectrum 
of the visual deprivation syndrome in 
kittens raised with unilateral cycloplegia 
(unpublished data, 1978). Thus, careful 
examination of visual acuity and fixation 
preference at regular intervals is manda- 
tory if the sound eye is atropinized for 
prolonged periods at an age when chil- 
dren are still susceptible to the effects of 
visual deprivation.?? 

In our experience, penalization was ac- 
cepted more easily than occlusion by both 
patients and parents. Because this therapy 
is less conspicuous than a patch, it is also 
tolerated well by older children. Except 
for total penalization, the patient is less 
handicapped because the sound eye can 
still be used for fixation at certain distanc- 
es. Aggravation of a latent nystagmus, a 
frequent obstacle to occlusion therapy, 
can be prevented by using penalization. 
Sensitivity to atropine was not a problem 
in our series. 

These advantages notwithstanding, oc- 
clusion therapy whenever applicable, in 
our opinion, remains the treatment of 
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choice. The amblyopic eye functions best 
when the sound eye is totally excluded 
from all visual stimulation; blurring the 
vision of the sound eye, even if it puts the 
amblyopic eye at a visual advantage, does 
not totally disrupt the effect of inhibition 
of the amblyopic eye from the sound 
eye.33-36 Thus, preference should be 
given to occlusion if the patient will ac- 
cept such therapy, and penalization 
should be employed only if occlusion is 
not tolerated. However, used as a form of 
maintenance therapy after an optimal vis- 
ual result has been achieved by occlusion, 
penalization may well be as effective as 
other forms of intermittent stimulation of 
the amblyopic eye, such as occlusive fil- 
ters over or intermittent patching of the 
sound eye. 

We cannot unequivocally share the 
enthusiasm of those who currently regard 
penalization as the treatment of choice for 
amblyopia, but we believe this method is 
a valuable adjunct to the treatment of 
amblyopia and an effective method to 
prevent its recurrence. 


SUMMARY 


Penalization is a useful alternative to 
occlusion therapy in amblyopia of mild 
and moderate degrees and in preserving 
therapeutic gains made by previous oc- 
clusion treatment. Penalization at near, 
total, and alternating penalization are 
more valuable than penalization at dis- 
tance. Because penalization does not 
prevent the development of visual dep- 
rivation amblyopia, unilateral atropine 
therapy must be used carefully in treat- 
ing patients in an age group susceptible 
to occlusion amblyopia. 
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AN EN BLOC TECHNIQUE FOR 
THE RESECTION OF ANTERIOR UVEAL TUMORS 


GEORGE W. WEINSTEIN, M.D. 
San Antonio, Texas 
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WILLIAM H. QUAYLE, M.D. 


Columbia, Missouri 


Tumors of the anterior uveal tract only 
rarely provide an indication for enuclea- 
tion.!-^ Yet, it is not unusual to observe 
enlargement, local infiltration of adjacent 
tissues, seeding, and glaucoma in patients 
with uveal tumors. Because of the clini- 
cally suspicious nature of many of these 
lesions, various surgical techniques have 
been devised for their local excision.*® 

Some authors^-$ have favored iridecto- 
my or iridocyclectomy alone; others? ^? 
have noted that involvement of the an- 
terior chamber angle structure would 
demand excision of these contiguous 
structures. Reese, Jones, and Cooper? pro- 
posed goniectomy with full-thickness 
corneal graft for such situations. Sautter 
and Naumann’ have also used this ap- 
proach. Sears favors en bloc excision of 
the tumor and adjacent tissues under a 
semicircular lamellar scleral flap. Sears 
terms his procedure trabeculo-iridocyclo- 
sclerectomy, and points out that it dis- 
penses with the need for a corneal or 
scleral graft. 

We developed a modification of the 
Sears operation based on a procedure that 
is now familiar to most ophthalmic sur- 
geons: the trabeculectomy.?:!? With it, tu- 
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mors of up to one quadrant in size may be 
excised with relative ease and little risk. 


METHODS 


General anesthesia is used, and manni- 
tol is administered intravenously. With 
the surgical field prepared and draped, 
and using the operation microscope, à 
large limbal-based conjunctival flap is 
prepared. Superficial bleeding is con- 
trolled with bipolar cautery (Fig. 1). 

A lamellar scleral flap is prepared as in 
trabeculectomy. The extent of the flap 
should be adequate to extend 2 to 3 mm 
beyond the borders of the tumor, as de- 
termined by preoperative examination 


1 (Weinstein and Quayle). Surgical tech- 


Fig. 
nique. Prepared limbal-based conjunctival flap. 
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Fig. 2 (Weinstein and Quayle). Surgieal tech- 
nique. Resected rectangular limbal-based scleral 
flap. 


or intraoperative transillumination. The 
scleral flap is dissected toward the 
corneoscleral limbus and beyond, until 
the dissection has extended into the pe- 
ripheral cornea 1 mm (Fig. 2). Bleeding 
in the scleral bed is again controlled by 


a 





Fig. 4 (Weinstein and Quayle). Surgica. tech- 
nique. Radial iridotomies are performed to complete 
en bloc resection. 
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Fig. 3 (Weinstein and Quayle). Surgical tech- 
nique. Incision through sclera and uvea made with 


razorblade knife. 


cautery. Penetrating diathermy, however, 
is not used. 

A deep rectangular block of tissue is 
removed from the anterior half of the 
scleral bed. The incisions for this are 
made 0.5 mm from the anterior and two 
lateral borders. A posterior incision then 
completes a rectangle of approximately 3 
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Fig. 5 (Weinstein and Quayle). Surgical tech- 
nique. Scleral flap closed with interrupted sutures. 
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Fig. 6 (Weinstein and Quayle). Case 1. Iris mela- 
noma involving anterior chamber angle. 


to 4 mm in width. All incisions are made 
with the razorblade knife; they penetrate 
the scleral bed and uveal tissue by sharp 
dissection (Fig. 3). Usually, the tumor 
with surrounding iris prolapses easily 
into the wound during this stage. Radial 
iridotomies are created lateral to the 
tumor borders. These incisions are ex- 
tended centrally to include the pupil with 
straight blunt-tipped Barraquer scissors 
(Fig. 4). The block resection has been 
completed and the surgical specimen 
is ready to be removed from the field. 
It should be carefully oriented and pre- 
pared for fixation before histologic exam- 
ination. 

If formed vitreous is present in the 





Fig. 8 (Weinstein and Quayle). Histopathologic 
specimen showing total excision of iris melanoma, 


mixed cell type. 
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Fig. 7 (Weinstein and Quayle). Case 1. Postopera- 
tive appearance showing large iridectomy. 


wound, minimal vitrectomy should b« 
performed with cellulose sponge and 
scissors. Hemorrhage is surprisingly min- 
imal. If bleeding is encountered, no fur- 
ther treatment is required than suturing 
and reconstitution of the anterior cham- 
ber, and approximating normal intra- 
ocular pressure by using balanced salt 
solution. Multiple 10-0 nylon interrup- 
ted sutures are used to close the scleral 
flap, and a running 7-0 polvglactin 
suture (Vicryl) is used for the con- 
junctiva (Fig. 5). Subtenon's injections 
of gentamicin and dexamethasone 
are administered, topical atropine and 
antibiotic solutions are applied, 
the eye is covered with a patch and metal 
shield. 


and 





Fig. 9 (Weinstein and Quayle). Case 2. P 


melanocytoma of iris and ciliary body. 


eriphera 
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Fig. 10 (Weinstein and Quavle). Case 2. 
scopic view showing angle invasion. 


CASE REPORTS 


Case 1—A 23-year-old woman had an iris lesion of 
the left eye, which had been present since age 10 
years. Progressive enlargement had been noted with 
distortion of the pupil and invasion of the anterior 
chamber angle (Fig. 6). Preoperative visual acuity 
with contact lens correction was 6/6 (20/20) for each 
eye. An en bloc resection was performed with mini- 
mal vitreous loss and hemorrhage. Postoperatively, 
healing proceeded uneventfully (Fig. 7). Normal 
intraocular pressure was maintained. Visual acuity 
was undisturbed and the crystalline lens remained 
clear. No photophobia was present, and the patient 
resumed contact lens wear. The surgical specimen 
showed all margins to be free of tumor, which 
proved to be iris melanoma, mixed cell type (Fig. 8). 

Case 2—A 66-year-old woman had an older sister 
who had undergone enucleation for a large, spindle 
B choroidal melanoma. The patient had a pigmented 
lesion of the left eye in the peripheral iris (Fig. 9). 
Enlargement and angle invasion (Fig. 10) were ob- 
served over a five-year period. En bloc resection was 








Fig. 12 (Weinstein and Quayle). Histopathologic 
specimen showing invasion of anterior portion of 
ciliary body by melanocytoma lesion. 


Fig. 11 (Weinstein and Quayle). Case 2. Postoper- 
ative appearance showing peripheral iridectomy. 


uneventful. The location of the lesion dictated pe- 
ripheral, rather than sector, iridectomy to free the 
tumor. Visual acuity remained correctable to 6/6 
(20/20). Intraocular pressure and lens clarity were 
unchanged (Fig. 11). The excised tissue showed 
invasion of the trabecular meshwork and superficial 
ciliary body, but the margins were free of tumor. 
The diagnosis was melanocytoma of the iris 
(Fig. 12). 


DISCUSSION 


Tumors of the iris and ciliary body are 
typically slow-growing lesions that me- 
tastasize only rarely. Nevertheless, local 
growth occurs, and extension into the 
anterior chamber angle constitutes one of 
the major indications for surgical inter- 
vention. These cases appear to demand a 
technique of excision that will ensure an 
adequate margin of normal tissue. The 
rationale for en bloc excision is a well- 
established principle in oncologic sur- 
gery. 

Both of our patients had tumors in the 
lower portion of the eve, as is characteris- 
tic of these lesions.?4 Surgical approaches 
to these tumors should take this into 
account, and should be adapted accord- 
ingly. We believe our technique lends 
itself well to the inferior approach. 

Although the trabeculectomy approach 
is used in our technique, tight suturing of 
the scleral flap gives, in effect, a three- 
plane wound closure. Neither of our pa- 
tients had evidence of wound leak with 
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filtering bleb postoperatively, and preop- 
erative levels of intraocular pressure were 
restored after surgery. 


SUMMARY 


We modified trabeculo-iridocycloscle- 
rectomy in a technique for en bloc exci- 
sion of anterior uveal tumor. A trabecu- 
lectomy-type of approach was used, 
which allowed excision of a rectangular 
block of sclera, cornea, and trabeculum 
with attached uveal tissue containing the 
tumor. 
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METASTATIC DISEASE FROM UNTREATED UVEAL MELANOMAS 


LORENZ E. ZIMMERMAN, M.D., AND IAN W. MCLEAN, M.D. 
Washington, D.C. 


In two recent articles? we emphasized 
the importance of obtaining better infor- 
mation about the natural course of un- 
treated uveal melanomas. Information 
currently available and the impressions of 
highly experienced ophthalmic surgeons 
and pathologists suggest that uveal méla- 
nomas, in striking contrast with many 
other malignant neoplasms, rarely pro- 
duce metastatic disease before they have 
beén discovered and treated.1~4 Survival 
data based on patients treated by enuclea- 
tion, however, indicate a sharp rise in 
metastatic disease and mortality during 
the first few postoperative years, with the 
peak mortality coming during the second 
year after enucleation (O. A. Jensen, writ- 
ten communication, Feb. 15, 1978).1:25-7 
This observation has led to the obvious 
working hypothesis that uveal melano- 
mas, while exhibiting little inherent ten- 
dency to produce metastatic disease, are 
highly susceptible to becoming dissemi- 
nated during enucleation,!” a hypothesis 
that others have also espoused.® 

The possible flaw in this argument ré- 
lates to the validity of our data and im- 
pressions concerning the frequency with 
which uveal melanomas metastasize be- 
fore they are treated. Perhaps we have 
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neglected this part of the melanoma prob- 
lem to such an extent that even though 
many other aspects have generated an 
enormous number of published reports 
during the past century, we still are bliss- 
fully ignorant of the innate potential for 
lethal dissemination of this tumor. From 
many discussions with clinical col- 
leagues, we are impressed that preopera- 
tive studies aimed at discovering evi- 
dence of metastatic disease have often 
been minimal and ineffectual. It is also 
apparent that if a patient develops symp- 
toms produced by metastatic disease, he 
will not be likely to relate them to any 
untreated visual problems that he may 
have also experienced, and he will, there- 
fore, seek medical help from physicians 
other than ophthalmologists. Such physi- 
cians, as some of the cases described in 
this report will document, are not likely to 
think about a primary site of origin in the 
eye, even when they attribute the pa- 
tients symptoms and signs to metastatic 
tumors. Another explanation for gaps in 
our information is that the eyes are not 
routinely included in the complete autop- 
sy. It is usually only when either the 
attending physician or the pathologist 
performing the postmortem examination 
has reasori to suspect the eye as a source 
of metastatic tumors, that the eyes are 
removed for pathologic study. Finally, it 
must also be realized that there may not 
be enough communication between vari- 
ous specialists. For example, when the 
internist establishes a clinical diagnosis 
of metastatic melanoma to the liver by 
doing a liver biopsy or by other tests, does 
he then always refer the patient to an 
ophthalmologist? How many cases of this 
type never come to the attention of oph- 
thalmologists? When a patient who has 
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been treated by an ophthalmologist for 
uveitis, glaucoma, retinal detachment, or 
any other condition eventually dies, how 
often is the ophthalmologist notified? 
How often in such cases can the ophthal- 
mologist request (or insist) that the eyes 
be included as an important part of the 
postmortem examination? 

With the hope that by focusing atten- 
tion on those cases in which untreated 
uveal melanomas did metastasize we 
might generate more information about 
their natural course and perhaps also 
stimulate more interest in this neglected 
aspect of the melanoma problem, we have 
tried to identify such cases on file in the 
Registry of Ophthalmic Pathology. 

After our presentation at the 1978 Ver- 
hoeff Society meeting, Barbara Streeten, 
M.D., and William Spencer, M.D., con- 
tributed five cases for this report. O. A. 
Jensen, M.D., of Copenhagen, contribut- 
ed two cases discovered post mortem; 
Jerry Shields, M.D., provided two cases 
from his clinical practice. 

Dennis Robertson, M.D., has shared 
with us data from his most interesting 
experience at the Mayo Clinic, which 
suggest that metastatic disease from un- 
treated uveal melanomas may in some 
special situations be somewhat more fre- 
quent than we have realized. During the 
period of 1970 through 1977, he and his 
colleagues saw 67 patients considered to 
have intraocular melanomas. Two of 
these patients had evidence of metastatic 
disease shortly after enucleation; in two 
additional cases enucleation was not re- 
commended because of the advanced state 
of metastatic disease. 

Max Myers, Ph.D., of the National Can- 
cer Ínstitute made data available to us 
from the Cancer Survey Epidemiology 
and End Results Reporting Program. In 
this study the incidence of cancer of all 
types was determined by review of all 
hospital records and death certificates for 
ten areas of the country. Of the 1,088 
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registered cases of ocular malignant mela- 
noma there were 30 cases of uveal tract 
melanoma reported as having become 
widespread at the time of diagnosis. Re- 
view of abstracts of the patients’ records 
in 27 of these cases indicated that 18 
definitely had distant metastasis at the 
time of enucleation and three others prob- 
ably had metastasis. We have not, howev- 
er, had an opportunity to study any of 
these cases histopathologically. 

Some data are available from previous 
reports. In 1882, Fuchs indicated that 
although all intraocular melanomas were 
then treated by enucleation, one could 
find reports of untreated cases in the 
“older literature."? He cited three such 
cases in which death followed a clinical 
course that lasted from 20 months to 51/2 
years. Two decades later, Parsons!? men- 
tioned only the same three cases, suggest- 
ing that not much additional information 
about the course of untreated uveal mela- 
nomas had been acquired. More recently, 
however, some sketchy data pertaining to 
untreated cases have appeared. Sobanski 
and co-workers!!^!3 mentioned that they 
had had ten patients who refused enucle- 
ation, and all had died of metastatic dis- 
ease within ten years. In a written com- 
munication (May 1, 1978) Dr. Sobanski 
informed us that in four cases the tumors 
occupied about one fourth of the globe 
and produced comparatively little clinical 
disturbance. In these four cases the pa- 
tients survived nine, four, two, and two 
years, respectively, after refusing enucle- 
ation. In six cases the tumors filled the 
globe, causing glaucoma and blindness. 
The patients had known about their ocu- 
lar problems for one or two years before 
the diagnosis was made; they survived 
eight, five, two, two, one, and one year, 
respectively, after refusing enucleation. 

Raivio,!4 who made a comprehensive 
study of 378 uveal melanoma cases in 
Finland, reported that among 32 patients 
whose tumors had been observed to grow 
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for some time beforé enucleation, none 
had shown evidence of metastatic disease 
during the period of preoperative obser- 
vation, and there was no evidence that the 
postoperative survival rate of these pa- 
tients was any worse than that of the 
patients who had been treated more 
promptly. Conversely, of five patients 
who had refused enucleation, four died of 
metastatic disease, after intervals of 15, 
14, two, and two years, respectively. 
Combining the data from these two se- 
ries, we find that despite having received 
no treatment, the average survival was 
five years, and six of the 14 patients lived 
four to 15 years after refusing enuclea- 
tion. 

Although the typical behavior of uveal 
melanomas characterizing these untreat- 
ed cases seems to be that of a slow- 
growing tumor which becomes relatively 
large and symptomatic long before it me- 
tastasizes, we know there are exceptions. 
Ruiz,!> for example, recorded the case of a 
woman whose asymptomatic eye was 
found to have a small choroidal tumor 
that gave rise to metastatic disease nine 
years later without having shown any 
significant intraocular growth and with- 
out having becóme symptomatic. He and 
Manschot of Rotterdam, who had ob- 
served a similar but unrecorded case 
(written communication, 1978), have 
urged that all such small tumors be treat- 
ed as soon as the diagnosis is made. 
Manschot insists that such tumors should 
be treated by enucleation (written com- 
munication, Feb. 6, 1978), whereas Ruiz!’ 
prefers to salvage an eye with good vi- 
sion by using other available therapeu- 
tic measures. l 

The important questions here concern 
the rarity of such cases as that described 
by Ruiz,!5 and the risk of waiting. We are 
only beginning to accumulate informa- 
tion that will give us answers to such 
questions as the following: (1) Of all 
asymptomatic melanocytic tumors of the 
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uvea measuring less than 10 mm in diam- 
eter and 2 mm in height, what percentage 
will grow significantly larger? (2) Of 
those that do grow, what is the rate of 
growth? (3) How many such tumors will 
give rise to metastatic disease while they 
are being observed? 


SUBJECTS 


In the Registry of Ophthalmic Patholo- 
gy, we identified 15 cases that demon- 
strate the potential for uveal melanomas 
to metastasize before being treated 
(Cases 1 to 15), and one case in which 
metastasis developed after a choroidal 
tumor in the patient's only eye had been 
irradiated (Case 16). These were drawn 
from a collection of 3,073 cases of malig- 
nant melanoma of the uvea, almost all of 
which had been treated by enucleation. 
We also solicited 13 additional cases from 
colleagues (Cases 17 through 29), includ- 
ing the unique case recorded by Ruiz 
(Case 19).15 To the best of our knowledge 
only four cases have been previously 
described. or used for illustrative pur- 
poses: Case 6,16 Case 10,17 Case 11,18 and 
Case 19.!5 

The patients ranged from 32 to 90 years 
old. The median age was 65 years and 
more than 4096 were 70 to 90 years old. 
There were 19 men and ten women. 


CASE REPORTS 


Case 1—4A 46-year-old white man gave a history of 
progressive deterioration of vision in his left eye of 
four years’ duration, which culminated in total 
blindness, increased intraocular pressure, and 
epibulbar extension of a pigmented tumor in the 
ciliary body. A diagnosis of melanotic sarcoma of 
the ciliary body and iris was made and the eye was 
enucleated. Histopathologic study revealed a dif- 
fuse malignant melanoma, mixed cell type, involv- 
ing the iris and ciliary body: Postoperative evalua- 
tion revealed a large, hard, nodular epigastric mass 
that extended into the left upper quadrant. Radio- 
logic studies confirmed the impression of tumor in 
the left lobe of the liver. The patient died of metasta- 
sis and bronchopneumonia two years ten months 
after enucleation. An autopsy was not performed. 

Case 2—-A 41-year-old woman complained of vis- 
ual loss for 14/2 years and associated pain and 
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redness for less than one year. Examination of the 
blind glaucomatous eye revealed that the anterior 
chamber was filled with blood and the eye was 
opaque to transillumination. The liver was large and 
nodular and two subcutaneous nodules were pres- 
ent. At the time of enucleation one of the nodules 
was excised and found to be a metastatic melanoma. 
The patient died three months later. A gross descrip- 
tion of the eye is not available and the one section 
we have for review reveals only a portion of a large 
uveal malignant melanoma showing marked mitotic 
activity. 

Case 3—A 57-year-old white man had noted pro- 
gressive deterioration of vision for six months. Ex- 
amination revealed a juxtapapillary subretinal mass 
temporally associated with retinal detachment infe- 
riorly and temporally. The liver was enlarged and a 
tender mass was present in the area of the gallblad- 
der. Melanin was present in the urine. On radiologic 
evaluation a paraspinal mass elevating the skin was 
visible in the lumbar region. The eye was enucleat- 
ed. The juxtapapillary choroidal tumor proved to be 
a malignant melanoma of mixed cell type with areas 
of necrosis. The patient died from generalized me- 
tastasis four months after enucleation. 

Case 4—A 62-year-old man who had noted visual 
loss was found to have a dark mass temporally in the 
fundus. When he was next examined about nine 
months later, visual acuity was reduced to light 
perception. Cataract extraction was performed, but 
because of no visual improvement and the suspicion 
of a melanotic sarcoma, the eye was enucleated. The 
heavily pigmented tumor was largely necrotic but 
the remaining viable neoplastic cells were pleomor- 
phic and epithelioid. Further investigation revealed 
a large nodular liver; exploratory laparotomy con- 
firmed the suspicion of metastatic disease. The pa- 
tient died two months after enucleation. 

Case 5—More than seven years before enuclea- 
tion, a 72-year-old white woman had been found to 
have a large area of retinal detachment, which was 
opaque on transillumination. An intraocular tumor 
had been suspected and enucleation advised, but the 
patient had refused. She was not seen again until 
two days before enucleation when she required 
relief of pain from severe secondary glaucoma. Ex- 
amination revealed slight proptosis of the blind eye, 
which had a steamy cornea and a cataractous lens 
that prevented visualization of the fundus. A large 
abdominal mass was palpable. The patient died 
three weeks after enucleation, but autopsy was not 
performed. Pathologic study of the enucleated eye 
revealed a large melanoma of mixed cell type that 
extended from the ciliary body on one side posteri- 
orly past the optic nerve to the equator on the 
opposite side. A large epibulbar extension surround- 
ed the optic nerve. 

Case 6—Five years before admission, a 65-year- 
old woman had been told she should have her right 
eye enucleated. At that time the eye already had 
been blind from retinal detachment for two years, 
and painful from acute glaucoma and iridocyclitis 
for three weeks. When she finally returned for enu- 
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cleation after the eye had been blind for seven years, 
a large black retrobulbar mass was present that 
measured 25 x 28 x 28 mm. This proved to be an 
extraocular extension from a large choroidal melano- 
ma of mixed cell type (Fig. 1). The patient did 
poorly after enucleation; she died in coma two 
weeks postoperatively from hepatic metastasis. Per- 
mission for autopsy was not obtained. 

Case 7—An emaciated 50-year-old white man was 
admitted to the hospital because of pain and stiff- 
ness in his neck for which he had obtained no relief 
from a chiropractor. He developed pains radiating 
down his legs and became incontinent. His left 
cornea was opaque and the sclera contained a brown 
mass. X-ray films revealed evidence of metastatic 
disease to bones. Biopsy of a subeutaneous nodule 
revelaed metastatic melanoma. The patient died two 
months after admission. Autopsy established the 
presence of an intraocular melanoma that had pro- 
duced a large orbital mass and widespread metasta- 
sis. 

Case 8—A 70-year-old white man had had repeat- 
ed hospitalizations over a nine-year period because 
of a painfully swollen and inflammed left eye. Two 
operations (nature unknown) had been performed. 
The eye was enucleated and found to be replaced by 
a massive tumor measuring 50 x 40 x 40 mm. The 
patient died 15 days after enucleation and although 
an autopsy was not performed, the cause of death 
was said to be malignant melanoma of the left eye. 

Case 9—This 77-year-old man was admitted be- 
cause of a 40- to 50-pound weight loss associated 
with marked slowing in all activities. He had a 
grand mal seizure shortly after admission. Three 
years earlier he had been examined in the hospital 
for “bulging of the right eyeball, associated with 
remissions and exacerbations," after which it was 
suspected that he had an "aneurysm of the right 
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Fig. 1 (Zimmerman and McLeari).. Case 6, Mas- 

sive extraocular extension of a large choroidal mela- 

noma that has produced total retinal detachment. 

Enucleation had been recommended five years earli- 

er because the eye had then already been blind from 
retinal detachment for two years. 
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internal carotid artery with thrombosis of the cav- 
ernous sinus.” Examination of the right eye at 
admission revealed a retinal detachment. X-ray films 
of the skull and spine led to suspicion of myeloma, 
metastatic carcinoma, or melanoma. The patient 
died two days after his final admission. Autopsy 
revealed widespread metastasis from a large intra- 
ocular melanoma that showed massive extraocular 
extension. 

Case 10—4 56-year-old man had had an unsuc- 
cessful operation for retinal detachment ore year 
before the eye was suspected of containing am intra- 
ocular melanoma. The tumor increased in size dur- 
ing the next four months, which led to enucbation. 
The patient died of disseminated metastatic disease 
within three months. Examination of the enucleated 
eye revealed a huge choroidal melanoma of mixed 
cell type that measured 14 x 20 x 9 mm. It had 
perforated the sclera to form a large epibulbar mass 
(Fig. 2). 

Case 11—This case involving a 32-year-olc white 
man was the subject of a clinicopathologic confer- 
ence presented by Zimmerman and Adler.‘® The 
patient was critically ill and confused on admission, 
and he lived for only four days. Six months earlier 
he had been admitted to the hospital because of pain 
and swelling of his right eye, thought to have been 
the result of a minor injury received a few days 
earlier. Ophthalmologic examination had revealed 
edema of the cornea and conjunctiva, a nonreactive 
pupil, ipsilateral hyperchromia of the iris, and ob- 
scuration of the fundus of the right eye. A cefinite 
diagnosis was not made; the patient was discaarged 
and not seen again until his last admission. Pcstmor- 
tem examination revealed gross enlargement of the 
liver, which was massively replaced by metastatic 
malignant melanoma from a large intraocular mela- 
noma of mixed cell type that had invaded the orbit. 

Case 19—4 47-year-old white man was dead on 
arrival at the hospital. Postmortem examination was 





Fig. 2 (Zimmerman and McLean). Case 1C, Mas- 
sive extraocular extension of a choroidal melanoma 
at site of operation for retinal detachment 16 months 
before enucleation. 
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performed by the county's assistant medical exam- 
iner, who ascertained that the deceased had been ill 
for a week, ate poorly, and had been weak and 
dyspneic. His right eye had been inflamed intermit- 
tently during the previous 20 months, but he had 
never had a general medical or ophthalmologic 
examination. The autopsy revealed massive hepatic 
metastasis from a huge intraocular melanoma that 
filled and enlarged the eye and invaded the orbit 
extensively (Fig. 3). 

Case 13—This 75-year-old white woman gave a 
history of glaucoma in her left eye of two years’ 
duration. A paracentesis had been done 18 months 
before her last admission because of acute glauco- 
ma. Two months before admission she had been 
hospitalized for investigation of abdominal disten- 
tion, but the cause was not determined. Corneal 
edema prevented examination of the fundus. Vision 
was nil and the tension was 50+ mm Hg. Enuclea- 
tion was performed. Before the pathologic study of 
the eye was completed, the patient died of a massive 
myocardial infarction and autopsy revealed wide- 
spread intra-abdominal and thoracic metastasis with 
massive hepatic involvement. Examination of the 
enucleated eye revealed a large and markedly ne- 
crotic choroidal melanoma but no extraocular exten- 
sion. 

Case 14—This 66-year-old white man had had 
many hospitalizations over a five-year period be- 
cause of prostatism, an inguinal hernia, leukoplakia 
of the soft palate, hemorrhoids, peripheral arterio- 
sclerosis, and acute glaucoma of the left eye. Two 
years before his last admission, enucleation of the 
glaucomatous left eye had been advised, but the 
patient refused. The patient was admitted because 
of epigastric and chest pain, weight loss, weakness, 
fatigue, and alternating diarrhea and constipation. 
The left eye was described as grossly deformed and 
sunken. A large epigastric mass was palpable and a 
chest x-ray film revealed multiple small nodular 
densities interpreted as metastatic tumors. Biopsy of 
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Fig. 3 (Zimmerman and McLean). Case 12, The 
greatly enlarged and disorganized eve filled with a 
deeply pigmented melanoma was removed post 
mortem bv the medical examiner who had found the 
liver replaced with metastatic melanoma (onlv a 
small piece of the liver is shown in this photograph). 
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subcutaneous nodule disclosed metastatic malig- 
nant melanoma. Death occurred several weeks after 
admission. Autopsy revealed generalized metastasis 
from an intraocular melanoma that had produced 
marked disorganization of the internal architecture 
of the eye and extraocular extension about the optic 
nerve. 

Case 15—When first examined an 81-year-old 
woman had visual acuity reduced to light perception 
in her exotropic right eye. A dense vitreous hemor- 
rhage obscured details of the ocular fundus. During 
the next several years the eye became glaucomatous 
and was treated with cyclocryotherapy and retrobul- 
bar injections of alcohol. Three and one-half years 
after her first examination, while receiving cyclo- 
cryotherapy, the patient told her ophthalmologist 
about the presence of a lesion over her sternum. This 
was excised and initially interpreted as a primary 
cutaneous melanoma. It became apparent that the 
eye contained a melanoma when the tumor extended 
through the sclera. Enucleation was performed two 
months after excision of the skin lesion. There was a 
large choroidal melanoma of mixed cell type with 
extraocular extension posteriorly. Upon review of 
the cutaneous lesion, several consultants agreed that 
this was a metastatic melanoma. At the present time, 
two years after enucleation, the patient has evidence 
of widespread metastatic disease to skin, lung, and 
brain. 

Case 16—A 64-year-old white man was admitted 
to the hospital because of a retinal detachment in his 
only eye. The other eye had been enucleated follow- 
ing trauma 11 years earlier. Examination revealed a 
solid detachment with the retina elevated 10 diop- 
ters. Visual acuity was reduced to 3/120 (10/400). 
Radiation therapy (4,700 rads) was used, and visual 
acuity improved to 6/15 (20/50). The patient devel- 
oped anorexia, malaise, and upper abdominal pain 
l 1/2 years later. He was readmitted and died one 
month later. Autopsy revealed massive hepatic me- 
tastasis and widespread dissemination of the choroi- 
dal melanoma, which measured only 8 x 7 x 2 mm. 

Case 17—A 45-year-old white man who had had 
distorted vision for eight months and reduced vision 
for about two weeks was found to have a pigmented 
mass in the fundus inferiorly associated with a 
subretinal hemorrhage. At the time of doing a radio- 
active phosphorus (3?P) uptake test, the inferonasal 
vortex vein appeared to be filled with tumor, and a 
biopsy was performed. The ??P uptake test was 
markedly positive (300 and 358%), and the sections 
of vortex vein revealed the lumen to be largely filled 
with epithelioid melanoma cells. A liver biopsy 
revealed metastatic melanoma. The eye was not 
enucleated and the patient died 3!/» months after the 
biopsies. Permission was not obtained for postmor- 
tem examination. 

Case 18—4A 73-year-old white woman gave a his- 
tory of having noticed black spots on the epibulbar 
surface of her left eye, which was associated with 
progressive painless loss of vision for two months. 
Visual acuity was reduced to 6/18 (20/60). Examina- 
tion revealed hvperchromia of the left iris and 
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evidence of a diffuse malignant melanoma involving 
the iris, ciliary body, and anterior choroid, with 
extraocular extension and secondary glaucoma. A 
32P uptake test was positive. At the time of admis- 
sion her lactic dehydrogenase level was 410 I.U. and 
her glutamyl transpeptidase was 30 I.U., both were 
abnormal increases. Enucleation was performed 
with all conjunctiva left in place over the areas of 
epibulbar extension of tumor. Histologic study re- 
vealed the tumor to be of mixed cell type. Shortly 
after enucleation a liver scan was found to be 
abnormal, and a liver biopsy revealed metastatic 
malignant melanoma. The patient died about seven 
months after enucleation. 

Case 19—This unique case was recorded by 
Ruiz.? An asymptomatic 49-year-old woman with 
visual acuity of 6/6 (20/20) was found to have a 
small choroidal melanoma measuring 7 x 7 mm and 
elevated 5 mm. A 9?P uptake test was negative. The 
patient was advised that the lesion should be re- 
evaluated but she did not return until nine years 
later, after a subcutaneous tumor nodule had been 
excised and found to be metastatic melanoma. Upon 
re-examination, Dr. Ruiz saw no definite evidence of 
enlargement of the tumor until several months later 
when the patient was showing the progressive ef- 
fects of metastatic disease. Then a nodule of tumor 
erupted through a break in Bruch’s membrane, and 
the entire mass seemed to double in size. Autopsy 
confirmation was obtained. The remarkably small 
melanoma was of the mixed cell type. 

Case 20—An 85-year-old white man, known to be 
a heavy consumer of alcohol, was admitted to the 
hospital because of depression and suspected poi- 
soning. He had last been examined by an ophthal- 
mologist 11 years earlier when he was said to have 
had nearly normal vision in both eyes. The patient 
“despised doctors” and no information is available 
as to when his eye became symptomatic. He had 
complained of epigastric pain two months before 
admission and recently had become icteric. Exami- 
nation revealed a large nodular liver and ascites. 
Carcinoma of the prostate was suspected. The left 
eye, however, was observed to be shrunken and its 
cornea was opaque and vascularized. Autopsy re- 
vealed metastatic melanoma of the liver. The left eye 
was filled with a largely necrotic melanoma. Extra- 
ocular extension was not observed. 

Case 21—A cachetic, nearly moribund, 90-year- 
old white man was admitted to the hospital after 
having lost weight for six months and after having 
been found to have hematuria. Examination re- 
vealed an enlarged nodular liver. Clinically, a ma- 
lignant tumor of the urinary tract was suspected. 
The patient died before further studies could be 
made. No information is available about clinical 
examination of the eyes, but both were removed 
during a complete postmortem study, which re- 
vealed metastatic melanoma in the liver and verte- 
bral column. The source of the tumor was a diffuse 
malignant melanoma of the uvea with extraocular 
extension. 

Case 22—A 90-year-old white man had an exo- 
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tropic blind cataractous right eye that had had 
episodes of angle-closure glaucoma for at least five 
years. A glaucoma procedure was performed, which 
gave temporary relief, but when congestion and pain 
returned, enucleation was performed. One week 
before enucleation, the patient was found to have 
hepatomegaly, which had not been present two 
months earlier. He also had some abnormal liver 
function test results, which he had not had 20 
months earlier. The patient died less than one month 
after enucleation, persumably from metastatic dis- 
ease. Examination of the enucleated eye revealed a 
large melanoma but no evidence of extraocular ex- 
tension. 

Case 23—A 75-year-old white woman. had pro- 
gressive weakness and mental depression over a 
two-month period. After having had three seizures 
she was hospitalized for studies that led to evidence 
of metastasis to brain, lungs, and liver. She died 31/2 
weeks after admission. The clinicians apparently 
did not suspect an intraocular primary tumor. The 
pathologist who did the postmortem examination, 
however, became suspicious of a sunken left eyeball 
that had an irregular surface and nodular dark 
pigmented lesion involving the lateral and lower 
aspects of the sclera and bulbar conjunctiva. Histo- 
logic study of the eye revealed a diffuse uveal 
melanoma with extensive areas of necrosis and mul- 
tiple sites of extraocular extension. 

Case 24—A 64-year-old white man had had mi- 
cropsia progressing to marked visual loss over a 
period of 1/2 years. Examination revealed evidence 
of a choroidal tumor with retinal detachment and 
visual acuity reduced to hand movements. Enuclea- 
tion was performed but during hospitalization radi- 
ologic examination revealed a lytic rib lesion, which 
was resected and found to be metastatic melanoma. 
Five months later another rib lesion was resected 
and this, too, proved to be metastatic melanoma. 
Examination of the enucleated eye revealed a dif- 
fuse malignant melanoma of mixed cell type with 
multiple foci of necrosis and an area of extrascleral 
extension. 

Case 25—A 74-year-old white woman gave a his- 
tory of having lost useful vision after questionable 
trauma 15 vears earlier. Two years before admission 
she had been treated for acute glaucoma in her blind 
eye by retrobulbar injection of alcohol. This relieved 
her pain. The eye subsequently became phthisic. 
Pain in the eye and headaches led to her admission 
for enucleation; during hospitalization, studies re- 
vealed evidence of pulmonary metastasis. Examina- 
tion of the enucleated phthisic eye revealed marked 
disorganization of the internal architecture and two 
darkly pigmented masses posteriorly beneath the 
retina. Microscopically, these proved to be com- 
posed of viable epithelioid cells. There were also 
small episcleral nodules of viable tumor and evi- 
dence of extensive tumor necrosis with postnecrotic 
scarring. 

Case 26—A 60-year-old white man had a six- 
month history of visual loss in his left eye. Although 
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he had been known to have visual acuity of 6/6 
(20/20) one year earlier, his left eye was found to 
have no light perception. There was a large solid 
mass extending superotemporally from the ciliary 
body to the optic nerve, and the retina was com- 
pletely detached. A ??P uptake test was positive. 
Medical examination revealed a large nodular liver 
with evidence of metastatic disease by scan. There 
was marked elevation of serum glutomic oxaloacetic 
transaminase. A liver biopsy confirmed the diagno- 
sis of metastatic malignant melanoma. He received 
chemotherapy but died 29 days after the ophthalmo- 
logic diagnosis of malignant melanoma was made. 

Case 27—A terminally ill 70-year-old woman was 
hospitalized because of jaundice and marked hepa- 
tomegaly. Her blind glaucomatous left eye had a 
cataractous lens and prominent episcleral vessels. A 
primary intraocular melanoma was suspected. Liver 
biopsy confirmed the suspicion of metastatic mela- 
noma. One week later the patient died, and the eve 
obtained post mortem was found to have a huge 
melanoma of mixed cell type. A review of the 
patient's records indicated that she had been seen 
3!/» years earlier because of rubeosis iridis and 
hyphema. Visual acuity had been reduced to light 
projection. The patient failed to return for further 
examinations and was not seen again until her last 
admission. 

Case 28—A 64-year-old man complained of blur- 
red vision and metamorphopsia of three months' 
duration. A solid choroidal tumor associated with 
retinal detachment was visible after the pupil had 
been widely dilated. The patient was a heavy smok- 
er who had had a productive cough for several years. 
A chest x-ray film revealed a hilar density suggestive 
of bronchogenic carcinoma. Bronchial brushings 
and secretions were negative. A ??P uptake test was 
markedly positive, and enucleation revealed a ma- 
lignant melanoma, mixed cell type, with episcleral 
extension. Mediastinoscopy revealed metastatic 
melanoma. The patient died one vear later despite 
chemotherapy. 

Case 29—4 58-year-old white man was observed 
to have a retinal detachment in the right eye and 
proptosis associated with orbital inflammation, 
hypopyon, uveitis, and a cream-colored choroidal 
mass. He gave a history of two previous episodes of 
visual blurring associated with orbital inflamma- 
tion, which responded to corticosteroid therapy. 
Although the possibility of a uveal melanoma was 
considered, this diagnosis was abandoned when the 
orbital inflammation again resolved with cortico- 
steroid therapy, the retina became reattached, and 
the visual acuity improved. The eye became blind 
and was enucleated when the patient was 62 years 
old. A large nodular liver was discovered shortly 
thereafter and a liver scan revealed evidence of 
metastatic disease. The pathology report indicated 
that the enucleated eye contained a malignant mela- 
noma. The patient died of widespread metastasis 
seven weeks after enucleation. The tumor, which 
was of the mixed cell type, involved the choroid 
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diffusely, and produced an epibulbar nodule poster- 
iorly as well as a larger mass projecting into the 
vitreous from the ciliary body anteriorly. 


RESULTS 


Ophthalmic symptoms and signs—In 
almost all of the cases there was either a 
clear-cut history of typical manifestations 
of advanced intraocular melanoma 
(Fig. 1), including operations for retinal 
detachment (Fig. 2) or glaucoma; treat- 
ment for uveitis, intraocular hemorrhage, 
or orbital inflammation; or such objective 
evidence of advanced disease as opacifi- 
cation of the media, proptosis, phthisis 
bulbi, or pigmented subconjunctival or 
episcleral tumors. In a few cases in which 
there was no information about the 
ophthalmologic history, examination of 
the patient during the terminal hospitali- 
zation or by the pathologist at autopsy 
revealed obvious evidence of a grossly 
pathologic eye, which led to its postmor- 
tem examination (Fig. 3). Only in the 
previously reported case of Ruiz!? was the 
patient essentially asymptomatic when 
the tumor metastasized. Among the 24 
patients whose ophthalmic histories were 
available, ten had clinical manifestations 
attributable to their intraocular tumors for 
periods ranging from three to more than 
15 years. 

Clinical manifestations of metastatic 
disease—Hepatomegaly or an epigastric 
mass, with or without jaundice; abnormal 
liver function tests; and a positive scan or 
liver biopsy or both, were by far the most 
frequent signs of metastatic disease. They 
were the initial signs of metastatic disease 
in 17 cases and were present in several 
additional cases in which other signs of 
metastatic disease preceded discovery of 
hepatic involvement. Signs and symp- 
toms of metastasis to bone, central ner- 
vous system, skin, or lungs were observed 
with about equal frequency (two to three 
cases each). Several patients were cachec- 
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tic and obviously in a terminal condition 
on admission, and a coroners autopsy 
was performed on one patient who was 
dead on arrival. (Case 12, Fig. 3). 

Enucleation of eye—In all but two 
cases the tumor-containing eye was enu- 
cleated and the diagnosis of malignant 
melanoma in each of these cases was 
established histologically (Table). In 16 
of the 29 cases the tumor-containing eye 
was enucleated surgically. In nine of 
these cases the evidence of metastatic 
disease was not realized until after the eye 
was enucleated, but in seven cases the eye 
was enucleated even though clinical man- 
ifestations of metastatic disease had been 
noted preoperatively. In some of the latter 
a causal relationship between the oph- 
thalmic manifestations and the signs of 
metastatic disease had not been suspected 
until after enucleation. Survival after 
enucleation ranged from a few weeks to 
34 months, but in over two thirds of the 
cases with known follow-up information, 
death occurred within six months. In 11 
cases the tumor-containing eye was enu- 
cleated post mortem. 

The tumor-containing eye was not re- 
moved in Cases 17 and 26. In Case 17 a 
biopsy was performed on a greatly en- 
larged vortex vein at the same time that a 
32P uptake test was done. The ??P uptake 
test was strongly positive, and frozen sec- 
tions revealed that the vessel was filled 
with melanoma. A liver biopsy estab- 


TABLE 


CIRCUMSTANCES LEADING TO HISTOPATHOLOGIC 
STUDY OF TUMOR-CONTAINING EYE 


Event No. of Cases 
Eye enucleated surgically 16 
Tumor suspected 9 
Tumor not suspected 6 
No information l 
Eve enucleated post mortem 11 
Eve not enucleated 9 
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lished the diagnosis of metastatic disease, 
and it was decided not to enuclea:e the 
eve. Similarly, in Case 26, clinical evi- 
dence of hepatic metastasis confirmed by 
liver biopsy led to a decision not tc enu- 
cleate the eye even though visual zcuity 
was reduced to no light perception. 


DISCUSSION 


In this series of 29 cases in which there 
was evidence of metastatic disease at the 
time of enucleation or in which enuclea- 
tion was not performed, men outnum- 
bered women in aratio of about 2 to 1; the 
median age was 65 years. One generally 
expects a slight male preponderance 
among patients with uveal melanomas (52 
to 56% males),*!? but in the present series 
the male preponderance is more exagger- 
ated. This is probably another indication 
that melanomas have a worse prognosis in 
men than in women, as has recently been 
established for melanomas of the skim and 
suggested for those of the conjunctiva.?° 

Among the 3,170 cases of melanoma of 
the choroid and ciliary body reviewed by 
Paul and associates,!? the median age was 
55 years, whereas in the present series it 
was ten years greater. (In the case record- 
ed by Ruiz!? [Case 19], the patient was a 
woman who was much vounger thzn the 
patients described in the typical cases, 
and her tumor was much smaller thzn any 
of the others.) In the present series the 
tumors were generally much larger and 
much more advanced, with greater extra- 
ocular extension than would be expected 
in a random selection of 29 uveal melano- 
mas. We have found that patients with 
larger tumors tend to be older than pa- 
tients with small or medium-sized tumors 
(unpublished data). Patients with tumors 
containing epithelioid cells also are gen- 
erally older than patients with spindle 
cell tumors. The most striking contrast is 
observed when one compares the zge of 
patients with small or medium-sized 
spindle cell melanomas with the ages of 
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patients whose tumors were large and 
composed, at least in part, of epithelioid 
cells. The median age for the latter at the 
time of enucleation is about eight years 
greater. In the present series, however, 
the median age is an additional four years 
greater. 

In 17 of the 29 cases, there was proven 
extraocular extension of the melanoma, 
and in six the extraocular extension was 
considered to be massive or extensive 
(Figs. 1 and 2). These data may be com- 
pared with those recorded by Starr and 
Zimmerman from their study of extra- 
ocular extension in a series of 1,842 
cases.!? The incidence of extraocular ex- 
tension in the present series (5996) was 
more than fourfold greater than in that of 
Starr and Zimmerman (13%), whereas 
large extraocular extensions were encoun- 
tered with disproportionate frequencv in 
the present series. 

These data suggest that uveal melano- 
mas grow slowly over a long period of 
time, well over ten vears in most cases, 
before reaching that stage at which they 
develop the biological capability of spon- 
taneously producing metastatic disease. 
The clinical histories available in many of 
the present cases were not sufficiently 
detailed to provide information as to du- 
ration of ocular symptoms, but in ten 
cases the tumor-containing eye had been 
symptomatic for periods of three to more 
than 15 years. Additionally, Ruiz's pa- 
tient!? (Case 19), although asymptomatic, 
had a tumor known to be present at least 
nine years. 

The four cases of Robertson among a 
total of 57 observed during an eight-year 
period at the Mayo Clinic represent an 
overall incidence of 696 (4/67) (written 
communication, May 1, 1978). If, howev- 
er, his experience had been limited to the 
65 cases in which the tumor-containing 
eye was enucleated, then the incidence of 
metastatic disease would be reduced to 
3% (2/65). Thus, statistics drawn entirely 
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from surgical case material will vary 
greatly from data based on experience 
that include autopsy material. Data of the 
latter type have seldom been published 
with respect to uveal melanomas. The 
data from the National Cancer Institute, 
which should provide the least biased 
incidence data, indicate that approxi- 
mately 2% of uveal melanomas have dis- 
tant metastasis at the time of initial diag- 
nosis. 

Sue Ellen Young, M.D., has summa- 
rized data concerning 122 patients who 
had been referred to the M.D. Anderson 
Hospital and Tumor Institute for treat- 
ment of metastatic disease from uveal 
melanomas. Eight (6.5%) of these 122 
patients had evidence of metastasis either 
before or simultaneously with recogni- 
tion of the primary uveal tumor (written 
communication, Nov. 1, 1978). One of the 
eight was Ruiz’s case (Case 19). The re- 
maining seven cases are of special interest 
because they again support the belief that 
spontaneous metastatic disease is typical- 
ly a late occurrence in the natural course 
of these tumors. The median age was 65 
years and in five of the seven cases the eye 
had been symptomatic (blind in three 
cases) for at least two to ten years before 
admission. Extraocular extension was 
documented in four of the seven. 


SUMMARY 


Few ophthalmologists or pathologists 
have observed uveal melanomas that me- 
tastasized before they were recognized 
and treated. In an effort to characterize 
those melanomas that have produced 
metastatic disease before the tumor- 
containing eye was enucleated, we have 
collected a series of 29 cases for review. 
These have generally involved older sub- 
jects (median age 65 years) who had large 
tumors that had been symptomatic for 
long periods before being recognized. 
A disproportionately large percentage 
showed extraocular extension. 
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Although the data support the thesis 
that uveal melanomas are typically slow- 
growing tumors that show local infiltra- 
tive properties but little tendency to pro- 
duce metastatic disease unless treated by 
enucleation of the eye, it is possible that 
the available information is possibly bi- 
ased by our methods of acquisition of 
data. Much pertinent information is lost 
because the cases usually do not come to 
the attention of ophthalmologists or oph- 
thalmic pathologists. This missing link in 
our knowledge of the natural course of 
untreated uveal melanomas is one of sev- 
eral factors that make it impossible to 
determine whether the overall effects of 
enucleation have been beneficial or harm- 
ful in the management of this disease. 
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Enhanced Contact Time 
Greater Comfort 
Economy 


ECONOCHLOR 


(CHLORAMPHENICOL) 


Enhanced Contact Time: isopto® vehicle remains in the corneal- 
conjunctival area 3 times as long as aqueous. 


Greater Comfort: the neutral pH of Econochlor minimizes stinging 
and drug wash out due to reflex tearing. 


ECONOMY: ew 2.5m! Econocnior is the most economical size 
for the pre-op patient. 145ml Econochlor avoids costly and inconvenient refills. 


ALCON LABORATORIES, INC., FORT WORTH, TEXAS 76101 








ECONOCHLOR® (Chloramphenicol) Sterile Ophthalmic Solution and Ointment corneal wound healing. PRECAUTIONS: Prolonged use may result in overgrowth of non-susceptibl 
DESCRIPTION: A sterile ophthalmic solution and ointment. Each ml of solution contains: Active organisms, including tungi. If new infections appear, discontinue and take appropriate measures. Ext 
Chloramphenicol 0.5% (5 mg/ml). Preservative: Thimerosal 0.01%. Vehicle: Hydroxypropyl for very superficial infections, this drug should be supplemented by appropriate systemic medicatic 
Methylcellulose. Inactive: Boric Acid, Sodium Borate (to adjust pH), Purified Water. Each gram of ADVERSE REACTIONS: Blood dyscrasias may be associated with systemic use. One case of 


ointment contains: Active: Chloramphenicol 1.0% (10 mg/g). Inactive: Mineral Oil, Anhydrous Liquid bone-marrow hypoplasia following prolonged topical use has been reported. DOSAGE: Solution: 2 dr 
lanolin White Datralatiim. CONTRAINNICATIONS: Gencitivity ta anv eamnonent WARNINGS hourly to four times daily. Ointment: Apolv a small amount at bedtime as a supplement to the dro 


More than 
3 out of 4 patients 
reported less sting* 


New Naphcon-A" helps you with 

the two things that concern you about 
topical antihistamine/decongestants. We 
set out to take the sting out... and 
double blind tests* verify that Naphcor-A 
does just that. And, then we addressed our- 
selves to the need for decongestant activity 
Lower concentration of naphazoline reduces 

potential for rebound congestion associated 

with higher concentration products. 

We found that we could achieve an optimal leve! 

of therapeutic effectiveness with a minimum level 

of drug concentration. What happens with 

Naphcon-A are the things you expect from an antihis- 
tamine/decongestant: soothing the eye, calming itch- 
ing and reduction of ocular congestion, relief from the 
symptoms of allergic conjunctivitis. So, if you are look- 
ing for a comfortable, antihistamine/decongestant, 


you will be happy to know about new Naphcon-A. 
*Alcon Double Blind Studies— Protocol! No. 72-2-O9 








INDICATIONS: Based on a review of a related combination of 
drugs by the National Academy of Sciences-National Research 
Council and/or other information, FDA has classified the indica 
tions as follows: "Possibly" effective: For relief of ocular irritatior 
and/or congestion or for the treatment of allergic, inflammatory. o 
infectious ocular conditions. Final classification of the less-than 
effective indication requires further investigations 












Contraindicated in narrow angle glaucoma and hypersensitivity. Use witl 
caution in elderly with cardiovascular disease, arrythmias, hypertension 
diabetes, diabetic ketoacidosis. Avoid contamination of dropper tip. The 
following adverse reactions may occur pupillary dilation, increase in IOP 


systemic effects; i.e. hypertension, cardiac irregularities and hypergly 
cemia. 


Ours 
doesnt 
Sting 


| New Naphcon-A 
(Naphazoline hydrochloride and pheniramine maleate) 
The first comfortable 


antihistamine/decongestant 
combination. 
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-ow can your patient: 
oet the most light? 


Prescribe the Hoya 99 
ulticoated glass lens. Or no lens at all. 
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Zo WI MOT MEN ELA KS CTS 

The Hoya 99 Multicoated lens transmits and back surfaces with multiple layers. 
over 99% of usable, visible light to the eye. This reduces reflection to less than 1%. 
That’s 7% more light than an uncoated glass Multicoat works on multifocals too. Next 
lens. Which is particularly important to your time a patient tells you things are looking dim, 
older patients. Because they need that extra he may need the extra light of the Hoya 99 
light to see better in dimly lit environments. Multicoated. Once hes seen the difference, 

We've also coated our lens on the front were sure you ll see him again. 





: " This advertisement was prepared 
HOYA LENS and distributed by Hoya Lens Corp. 
For further Hoya 99 Multicoated information call or write our full prescription laboratory: 


Hoya Lens of America, Inc. 970 Knox Street, Torrance, CA 90502 National WATS: 800-421-1993/ 
Califarnia WATS. R0YY2652.15R87 


The AOSOFT® (tetrafilcon A) Hydrophilic Contact Lens 
you order can be at your door within 24 hours. Sometimes 
within 12 hours. A nationwide network of local AOSOFT 
distributors assures that you—and your patients—won't 


have to be kept waiting. * 





(tetrafilcon A) 


Wey, Aosorr* filcon A) 
f jH — EANA a HYDROPHILIC CONTACT LENSES 





supplied to the U.S. Olympic Team. 





® 
American Optical Corp 
SOFT CONTACT LENS DiV 
Soufhbidgqge MA 01550 
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FML (fuorometholone) 01% takes the heat 
off postoperative inflammation. 


Inflammation following surgery can be 
sight-threatening. FML” (fluorometholone) 
helps prevent potential complications by 
reducing inflammation—promptly and 
effectively. A clinical study of almost 
400 surgical procedures showed that flu- 
orometholone significantly reduced the 
incidence of corneal graft rejection and 
post-cataract extraction complications! 

And what's more, FML has a high margin 
of safety. In the same study, there were no 
cases of pressure increases that necessi- 


tated the discontinuation of steroid therapy. 
Another post-cataract extraction study 
reported higher pressures with dexameth- 
asone than with FML? 

Patient comfort is another reason to choose 
FML. The Liquifilm® vehicle soothes and 
lubricates ocular tissues and doesn’t inter- 
fere with epithelial regeneration. 


FML (fluorometholone) 
works well under pressure. 





[INDICATIONS — For steroid responsive inflammation of the palpebral and bulbar conjunctiva, cornea and anterior segment of the globe 
CONTRAINDICATIONS — Acute superficial herpes simplex keratitis. Fungal diseases of ocular structures. Vaccinia, varicella and most other 
viral diseases of the cornea and conjunctiva. Tuberculosis of the eye. Hypersensitivity to the constituents of this medication. WARNINGS 
Steroid medication in the treatment of herpes simplex keratitis (involving the stroma) requires great caution; frequent slit-lamp microscopy 
s mandatory. Prolonged use may result in glaucoma, damage to the optic nerve, defects in visual acuity and fields of vision, posterior sub 
capsular cataract formation, or may aid in the establishment of secondary ocular infections from fungi or viruses liberated from ocular tissu: 
[n those diseases causing thinning of the cornea or sclera, perforation has been known to occur with use of topical steroids. Acute purulent 
untreated infection of the eye may be masked or activity enhanced by presence of steroid medication. Safety and effectiveness have not been 
demonstrated in children of the age group 2 years or below. Use in Pregnancy: Safety of the use of topical steroids during pregnancy has not 
oeen established. PRECAUTIONS — As fungal infections of the cornea are particularly prone to develop coincidentally with long-term local 
steroid applications, fungus invasion must be suspected in any persistent corneal ulceration where a steroid has been used or is in use. Intra 
ocular pressure should be checked frequently. ADVERSE REACTIONS — Glaucoma with optic nerve damage, visual acuity or field defects 
posterior subcapsular cataract formation, secondary ocular infection from pathogens liberated from ocular tissues, perforation of the globe 
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(naphazoline HCI 0.05%, 
. antazoline phosphate 0.5%) 





Conjunctivitis 
Its the one thing she doesn't want to blossom 


in her greenhouse. You can help stifle allergic 
conjunctivitis with Albalon-A. 


Relieves itching as it whitens eyes 

The widely accepted decongestant in Albalon' 
(naphazoline HC!) plus the antihistamine, antaz- 
oline phosphate, combine in Albalon-A to calm 
the itch that often accompanies allergic conjunc- 
tivitis and at the same time, decongest and 
whiten engorged ocular tissues. 


Soothes irritation with Liquifilm® 
Further, Albalon-A is the only decongestant 
antihistamine combination in the soothing 
artificial tear vehicle Liquifilm® (polyvinyl alco 
hol 1.4%). Less irritation. More comfort. Many 


more bouquets. 


Try Albalon-A 


Your next patients with blossoming allergic 
conjunctivitis will thank you. 





Albalon-A™ Liquifilm" 
sterile ophthalmic solution 


CONTAINS: 
naphazoline HCI 0.05%, antazoline phosphate 
0.5%, with Liquifilm (polyvinyl alcohol! 1.4%. 





| *INDICATIONS: Based on a review of a | 


related combination of drugs by the 
| National Academy of Sciences— National 
Research Council and/or other informa- 
tion, FDA has classified the indications 
as follows: 


“Possibly” effective: For relief of ocular 
irritation and/or congestion or for the 
treatment of allergic, inflammatory, or 
infectious ocular conditions. Final clas- 

| sification of the less-than-effective indica- | 
tion requires further investigation. 








CONTRAINDICATIONS: Hypersensiti 

one or more of the components of this prepa 
ration. WARNING: Do not use in presenci 
of narrow-angle glaucoma. PRECAUTIONS: 
This preparation should be used only wit! 

tion in the presence of hypertension 
irregularities or hyperglycemia 
ADVERSE REACTIONS: The following ad 
reactions may occur: pupillary dilatior 

in intraocular pressure, systemic effects d 
absorption (i.e., hypertension, cardia 

larities, hyperglycemia) 


Al IERGAN Pharmaceuticals. Inc 
<> Irvine, California 927 
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ADSORBOCARPINE® 
pilocarpine HCl in Adsorbobase® 


Description: Adsorbocarpine Ophthair 
Solutions are sterile, buffered, stabilized 
solutions of pilocarpine HCI (U.S.P) in 
Adsorbobase — (a combination of hight 
lecular weight, water soluble polymers a 
povidone). Adsorbocarpine is available 
in three strengths: 1%, 2% and 4%, 

All strengths, in addition to the respective 
amount of pilocarpine HCI, contain: 


Vehicle: Adsorbobase and 


Hydroxyethylcellulose 
Preservatives: Benzalkonium 
Chloride .........0.Q 
Edetate Disodium . .O.iC 


Indications: For the control of intraocul. 
pressure; as a miotic in the treatment of 

chronic, simple, open-angle glaucoma; to 
counteract the effect of cycloplegics. The 
choice of strength should be determined 
the severity ofthe condition andthe respc 
of the patient. To relieve tension in the tre 
ment of acute glaucoma Adsorbocarpine 
may be used alone — prior to emergency 
surgery — or in combination with other 
miotics or carbonic anhydrase inhibitors. 


Administration: The choice of concentrat 
and the frequency of instillation should b 
determined by the severity of the conditi 
and the response of the patient. 


Supplied: In 15 cc. sterile dropper vials — 
2%, and 4% strengths. 


Contraindications: The use of Adsorbocai 
pine is contraindicated where pupiliary c 
striction is undesirable or hazardous such 
in acute iritis. Miotics should be used witk 
caution in hypertension. 


Precautions: Avoid overdosage. 


Adverse Reactions: There are no knowns 
effects except slight ciliary spasm with res 
tant temporary reduction in visual acuity 
Sensitivity is infrequently observed. Cont: 
allergy or mucosal sensitization may deve 
after prolonged use. If signs of sensitivity ¢ 
velop during treatment, or if irritation pers 
or increases, the patient should be advise 
discontinue use and consult the prescribir 
physician. 


Caution: Federal (U.S.A.] law prohibits d 
PES without prescription. 


ough cases of primary, 


open-angle glaucoma 
may be controlled 
with Adsorbocarpine . 


$ 


'avily pigmented, or brown, eyes are “The average decrease in IOP 
ficult to control with pilocarpine. Yet j (mm Hg) with the pilocarpine/ 
Sherman's study with 26 heavily Adsorbobase topical solution was 
ymented eyes, Adsorbocarpine® — 5.5 mmHg when compared to the 
ickly brought IOP under control in base line level established with 
ese tough cases. |! previous pilocarpine/hydroxypro- 
Following prolonged treatment || pyl methylcellulose 0.5% therapy." 


th a pilocarpine/hydroxypropyl The difference between Adsor- 
pPthyicellulose solution “20 of the bocarpine and ordinary pilocarpine is 
eyes (13 patients) were judged to Adsorbobase®, a patented vehicle of 
hibit uncontrolled IOP (above S high molecular weight, water soluble 
mm Hg). ...In every instance, the SS polymers which adsorbs to the 
es treated with the pilocarpine/ FS cornea to enhance corneal penetra 
Isorbobase solution [Adsorbocar- MONS tion and availability of pilocarpine. 
e] were brought under control. NS | For your tough cases ... recom- 
all but one patient... this reduc- ESSEN mend Adsorbocarpine. 

n in pressure was accomplished iim See full prescribing information 
a greatly reduced pilocarpine on facing page. 

centration .... 


ADSORBOCARPINE®. .. pilocarpine HCl in Adsorbobase®...1%, 2% and 496. 


BURTON, PARSONS & COMPANY, INC. 


Ophthalmic Products Division 
Central Industrial Park, Washington, D. C. 20027 





|. Sherman, Spencer E.: Clinical Comparison of Pilocarpine Preparations in Heavily Pigmented Eyes: An Evaluation of the Influence of 


Measurements, 
not estimates 
of IOL power 


The DBR-300 brings extreme precision to intraocular 
lens power determinations. Accuracy to within a quarter of 
a diopter has been proven in clinical use for over 4 years. 
And maximum performance is maintained even in cases of 
dense, mature cataracts. 


Axial length measurements are digitally displayed along 
with the A-scan trace, and the probe mounting design 
minimizes globe distortion and patient discomfort. The 
result: rapid, simple examinations conducted in minutes. 
easy documentation, and maximum performance. The 
Digital Biometric Ruler Model DBR-300 is as easy to oper- 
ate as an applanation tonometer. Full A-mode diagnostic 
capabilities also permit detection and diagnosis of ocular 
and orbital pathology. 


The instrument's modular construction allows rapid 
service and economical upgrading to add future develop- 
ments. The clinically proven Ocuscan-400 real-time, A 
and B-mode, contact scanner can be added through modi- 
fication of one module, at considerable savings. 


Accurate. Reliable. Clincally proven. The DBR-300 
gives you the data needed to minimize dioptric errors. 
Sonometrics also provides the most advanced system for 
IOL calculations: the Binkhorst module for easy use in the 
Texas Instruments T1-58/59 printing calculators. 


And the DBR-300 is fully backed by the technical 
services and assistance of Sonometrics, the first and 
most advanced company in ophthalmic ultrasound. Call 
toll-free (800) 223-0412 or mail the coupon at right for 
additional details. 








DBR-300/Sonometrics Systems, inc. 
16 West 61st Street, New York, New York 10023 


Name 
Affiliation 
Address 


City State Zip 
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Phone 


DBR-300 
DIGITAL BIOMETRIC RULER 


SONOMETRICS 
SYSTEMS, NC s: 








INE HANI 
And Fifteen Blades 1 
Simplifies 


11 i) La 





inside cutting edge of 


Blade : size gS are Perched on Randle providing quick and con- 
venient changing of blades 

Satin, non-glare finish for minimal light reflection 

Knurled handle for easy rotation 

Designed for STORZ E-3096 Trephine Blade Series, including quarter 


millimeter sizes 
For more information. contact your Storz representotiveor write Storz Instrument Company. Dept. D 


“Consistent Craftsmanship Since 1893” 


storzs zstorz i 
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YOU CAN BE CONFIDENT WHEN 
YOU GIVE YOUR PATIENTS 
SAMPLES OF VISINE. 
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To introduce your patients to the benefits of Visine? AATAAAXXMCGAMO)RR. ] 
Eye Drops, we will now send you samples of Visine. | Visine. professional Samples 
Visine offers fast relief from minor eye irritation like on request. 

that caused by glare, pollen, close work and air pol | To receive free samples (twenty-four 14-0Z. 
lution. Visine relieves discomfort and itching quickly, 1 visine Professional Samples) for your patients 
and its vasoconstrictor (tetrahydrozoline) effectively just fill out the coupon below. AJO-9-9 
removes hyperemia. 


When you provide Visine to your patients, you Name 
can do so with confidence because it has been "one TUNN 
And Visine is already used by more people for minor 
eye irritation than any other eye drop. Please have City 
your office mail the coupon, and we'll gladly supply 
you with professional samples of Visine for your use. | ———————a 


Must include 
Mail to: Visine Redemption Center, 

Leeming Division, Pfizer Inc., 

100 Jefferson Road, Parsippany, N.J. 07054 j 


© 1978 Pfizer Inc 


*NDA Clinical # 10-878 (1955-57). Additional NDA Clinical # 10-878 (1961) 
Subsequent Double-Blind Efficacy Studies (8/72, 9/76, & 2/77) L 


| 
| 
| 
| 
| 
proven safe and effective in extensive clinical tests* | Address 
| 
| 
| 
| 
| 


Corneal fluorescein photo courtesy Peter Laibson, M.D., Corneal Service, Wills Eye Hospital, Phila., Pa 





b Tested and proven in 14 years clinical use 


STOXIL 


brand of 


IDOXURIDINE 
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for Epithelial Lesions or 
Adjunct in Stromal Lesions 
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Defore prescribing, see complete pre 
scribing information in SKOF literoture or 
PDR. The following is a brief summary 


Indication: Herpes Simplex Keratitis 
(Topical use only) 








APR 


Contraindications: Known or suspecte 
hypersensitivity to any of the co 
ponents. 





ae 
3 





Precautions: if there is no response olii 
7 or & days, other therapy should be 
considered, Recommended. frequency 
ond duration of administration should 
not be exceeded (usually not longer 
than 21 cays). Not effective in come 
inflammations if herpes simplex |: 
present. Boric acid should not be 
concomitantly. To insure that stoti 













of mutagenicity and oncagenicity 
been inconclusive. 

Administer with caution in pregnancy or 
women of childbearing potential in 
animal studies, fetal obnormolities hove 
been reported. Ir is not known whet 
Sox is secreted in humon mik i 
general. nursing should not be under 
taken while on drug therapy since mar 
drugs and their metabolites ore e 
creted in human milk. 
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Adverse Reactions: Occasionally 


tion, pain, pruritus, inflammation, : 
edema of the eye or lid: rarely, alles 
reactions have been reported. Pho 
phobia hos occurred. Occasionally sma 
punctate defects (which may 5 
manifestation of the infection), con 
clouding, and stippling of the comeo! 
epithelium have been observed. 














mg/ml) in 15 ml. bottles with drop 
0.5% Ophthalmic Ointment(5 m 
gram) in 4 gram tubes. 


Smith Kline &French Laboratories 
Philadelphia. Pa. 


















































Sight for Sore Eyes 


“A sight for sore eyes’, a phrase first 
written by Jonathan Swift in 1738, 
translates today as then: “A very 

welcome sight”. 


Armorlite has for decades produced 
unique "welcome sight" for aphakic patients. 


Armorlite Hard Resin Semi-Finished Post 

Cataract blanks are designed to increase 

peripheral vision, reduce magnification 
and be aesthetically pleasing. 


A wide selection of specialty blanks, in 
addition to our complete line of aspheric 
lenticular lenses, is available to meet 
individual needs, and to provide superior 
efficacy: 


WELSH FOUR DROP ASPHERIC® LENSES 
OV-AL® ASPHERIC LENTICULAR LENSES 
ALFA® FULL FIELD ASPHERIC LENSES 


We at Armorlite never lose sight of our 


responsibility to help provide 
sight for sore eyes. 


Armorlite 3M 


Shown: OV-AL Flat-top Aspheric 
Lenticular lens blank 





DVER 9,500 PROFESSIONALS 
ARE ALREADY USIN 
KUSCH & LOMB 14.5MM LENSES 


1 ES our B4 and U4 lenses such a success? Turn the page did find out. 











125mm 135mm 145mm 


ere’s why so many professionals are prescribing 
ausch & Lomb 14.5mm lenses. 
STER FITTING: Fit nearly every patient with only six lens series using the First Fit System. IFs 


st, easy and effective. 


TTER COVERAGE: Larger diameter provides greater corneal coverage and improved 


:uity for more patients. 


EATER COMFORT. .07mm center thickness Ultra-Thin series 


mit better oxygen transmission. 


SIER LENS REPLACEMENT. Unique spincast process 


res dependable results, lens after lens. 


If you haven't tried the 14.5mm lenses yet, call your Bausch 
Lomb representative today and find out how the 14.5mm 


nses can help your practice. 
ISCH & LOMB and SOFLENS are trademarks of Bausch & Lomb incorporated. 


BAUSCH «LOMB 
SOFLE NS” 


(polymacon) 
Contact Lenses 


HEF SUMMARY (FOR FULL PRESCRIBING INFORMATION SEE PACKAGE CIRCULAR). 


SION CORRECTION USE 


CATIONS: SOFLENS* ipolymacon) Contact Lenses are indicated for vision correchon use in persons 
5non-diseased eyes and in aphakia. CONTRAINDICATIONS: SDFLENS* (polymacon) Contact Lenses ate 
raindicated mthe presence of any active untreated infection or abnormality of the anterior segment of 
we with the exception af ametropa and aghakia. WARNINGS: Abrasions and Infections — 11 a lens 
ses less comtortable than it was when first placed on the wearer's cornea, the lens should be removed 
ediately and the wearer's eye and the lens examined for the possible presence of a foreign body I any 
xXbràsion, ulceration. irritation or infection is present, or any abnormal eye condition is observed 
arent with lens wear, the lens should be removed immediately and a physician consulted. Infectious 
eal ulcers have been reported. usually associated with fasture to follow the recommended procedures 
care of the fenses, Aphakic Patients —Aphakit patients should not be fitted with SOFLENS* 
pacon) Contact Lenses during the postoperative period until, in the opinion of the surgeon, the eye 
healed completely Lens Sanitation and Handling — Persons wha require only vision correction and 
would not, er could not, adhere to the recommended daily sanitary care of SOFLENS* (polymacom 
dct Lenses or who ate unable te place and remove the lenses shouid not be provided with them, Failure 
iow handling and sanitation instructions could lead to serious eye infections which might result in 
eal ulcers. Maitunction and rusting of the metal interior of the BAUSCH & LO OMB™ Disinfecting Unit! 
PTOR®) as well as discoloration and cracking of the lens case has been reported alter varying periods 
se; H such occurs, appropriate replacement is indicated fo avoid interference with the disinfection 
edure. Keep the BAUSCH & LOMB™ Diantecting Unit | (ASEPTOR*) clean and dry at all times. 
icants and Eye Drops — When the lenses are used by persons requiring only vision correction no 
halmic solutions or medicants, including conventional (hard) contact lens satutions and eye drops. 
pt BAUSCH & (OMB Mens Lubricant should beused hy SOFLENS* (polymacon! Contact Lens wearers 
cto placement or while the lensis in place on the eye. Also, no solutions, including conventional (hard) 
act lens solutions other than daily cleaner, lens lubricant, saline, and the solution made fram the 
LENS? Enzymatic Contact Lens Cleaning Tablets are to be used on a SOFLENS* (polymacon} Contact 
v when the lens is off the eye. Wearing Restrictions — SOFLENS* (polymacon! Contact Lenses when 
T oniy for vision correction should he removed before sleeping ar swimming and in the presence of 
Qus and iritaime vapors. Insufficient lacrimal secretions or hypoesthesia may be restricting 
prs to the wearing of soll contact lenses. PRECAUTIONS: Storage —SOFLENS* (polymacon? 
tact Lenses must be stored ONLY in saline solution H iet expased to ai, the enses will dehydrate. 
yme brittle, and break readily Hf a lens dehydrates, H should be resoaked in saline salution until H 
rns to its soft, pliable state which may take as long as forty minutes. Fresh saline solution must be 
i DAILY for cleaning, storing, and disintection of lenses. The canying case must he emptied and 
led with fresh saline solution just before disinfecting the lenses. Hf using BAUSCH & LOMB'" Salt 
ats ta make saline solution, the solution MEST BE PREPARED FRESH BAILY. As this saline is nol 
pig, it should not he used te clean a lens that is fo be replaced immediately on the eye, nor should 
solution ever he placed in the eye if the patient wishes to remove a lens, clean it, or wet it and 
ace it on the eye, the solution in the carrying case should be used, as it will have Seen disinfected. 
reserved Saline Solution may be used. Hygiene — Hands must be washed. nnsed thoroughly, and 
ig with a fat-free towel before handling the lenses. Cosmetics, nions, soaps. and creams must 
come in contact with the lenses since eye irritation may result. Hf hair spray is used while the 
389 are being worn, the eyes must be kept closed until the hair spray has setlied. Handling — A 
1ENS* inolymacan} Contact Lens may be damaged by nicking or tearing id Care is not exercised 


ing placement an ar removal from the eye, replacing or removing H from the carrying case or in the 


cleaning process. Lenses must be placed very carefully in the carrying case to avoid damaging the 
edges of the lenses, Disinfecting — Fresh saline saiution must be used DAILY for cleaning, storing and 
disinfection of lenses. if using BAUSCE & LOMB™ Salt Tablets ta make saline saiution. the solubon 
MUST BE PREPARED FRESH DAILY, After removal fram the eye, the SOFLENS* (polymaconi Contact 
Lens mus: be rubbed gently with Daily Cleaner then rinsed with saline solution to remove mucus and 
film fram the lens surface, The BAUSCH & LOMB™ Lens Carrying Case (LENSGARO™) must be emptied 
and refilled with fresh saline solution iust before disinfecting the lenses. In order to remove preten 
deposits which may form on the lenses, wearers should use the SOFLENS™ Enzymatic Contact bens 
Cleaning Tablets according tothe directions for use which accompany the tablets. To help remove tear 
residues and mucus as well as other deposits that fend ta accumulate on the tens surface, patients 
should use Daily Cleaner according te the directions for use which accompany the product. 
Disinfecting with a BAUSCH & LOMB™ Disinfecting Unit ((ASEPTOR®) oc HE (ASEPTRON™) is necessaty 
ta kill microorganisms. {fa BAUSCH & LOMB™ Drsinfecting Unit  ASEPTOR 9) ot T (ASEPTRON™) is not 
avaliable, the lenses may be disinfected by boitiag them in thew carrying case in a pan of water for ten 
wastes Woen this boiling method of disinfection is used, the lenses can be damaged if the beling 
water isallowed to completely evaporate. The BAUSCH & LOME™ Lens Carrying Case (LENSGARD™} 
must always be 44 full af fresh saline solution before disinfecting and must always be tightly closed 
to prevent leakage of the saline from the case and subsequent dehydration of the lenses. 
Fiuaresceit — Never use fluorescein while the patient is wearing the lenses because the lenses will 
become discolored. Whenever fiuorescein is used, flush the eyes with sterile normal saline solution 
and wat at least one hour before replacing the lenses. Earlier replacement may cause the lenses to 
absorb residual fluorescein. ADVERSE REACTIONS: Serious corneal damage may tesult from wearing 
a SOFLENS* [golymacon) Contact Lens which has been snaked in a conventional contac! lens 
solution. Eye irritation may occur within a short time affer gutting an a hypertonic iens. Removalol the 
lens wil relieve the uritation. A leas adheres very rarely to an eye as a result of siecging with the Jens 
on, or wearing a hypotonic lens. IF a lens adheres for any reason. apply fresh saline and wait uti the 
tens moves freely before removing d. Clinical studies indicate that corneal edema, as manifested by 
symptams such as rainbows, halos around lights, or foggy vision. may occur ia less than 575 of 
SOFLENS” (polymacan) Contact Lens wearers. I these symptoms occur, the lenses should be removed 
and professional consultation obtained. Excessive tearing, unusual eye secretions, and photaphobia 
are nef normal. if these symptoms occur the patient should be examined to determine ther cause. A 
faint sius haze, believed to be located in Üescemet's membrana, has been reported m the Spokane. 
Washington area. As yet, the cause is unknown and the phenomenon has nof been found elsewhere. 
The wearers report ao subjective symptoms and there i5 no detectable effect on Their visu) acuity 
Therehave been approximately 289 cases, ondin Hof these patients the blue haze has cleared oris in 
yarinas stages of regression. Nenvascularization of the cornea has been observed in some aphakic 
patients fitted with the SOFLENS " (polymacon) Contact Lens, which may require discontinuation of 
the fens. Medical consultation should be obtained iq such an instance. 
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| makee é oe models avai able 

and assures you that your 
choice will be the right 
choice for you. 





provides you with unigue 
advantages in the selection, 


from a complete selection. 





No single instrument is "just 


nght" for all doctors. That's 


why HOUSE OF VISION 


INSTRUMENT COMPANY 


servicing and installation 
of aphinalmic instruments 
and equipment. You choose 


One of our offices in 19 maior | | 

cies is ready to assist you. | i 

Call us today. 137 N. Wabash AYE. Chi cago. iL 80602 
(312) 346-0755 


ATLANTA e BOSTON « CHICAGO e CINCINNATI o CLEVELAND « DALLAS « DES MOINES » DETROIT « HOUSTON 
LOS ANGELES o MILWAUKEE » MINNEAPOLIS » NEW YORK « OKLAHOMA CITY « ORLANDO » PITTSBURGH 


PORTLAND « SAN FRANCISCO « WASHINGTON, D.C. 
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The MORGAN/CHARLES operating microscope chin switch is a unique device engineered 
to replace foot operated switches on microscopes having power focus and X-Y couplings. A 
few of the many advantages of this control are: | 


e Positive and accurate instrument 
positioning 


* Human engineered for uncomplicated 
and rapid surgeon familiarization 


e Easily attached to and removed from the 
microscope without special tools 


e Prevents accidental hand movement 
resulting from actuation of foot switches. 


e Frees-up surgeon's feet to control 
surgical functions 





The standard chin switch is designed for suitably equipped Zeiss microscopes. 
Quotations will be forwarded upon request. Your inquiry should indicate the following: 


1. Model number of microscope 


/ 
| 


2. Basic description of accessories 


3. Type of power supply, viz. integral or 
Strap-on 


4. Type of electrical connector now 
employed at the foot control panel. 
This designation may be taken from 
the three designs snown below 


7 lH NL RK 








*Developed by R. L. Morgan in conjunction with Dr. Steve Charles of M mphis, Tennessee. 
Patent applied for with Charles McCarthy, Steve Charles, M.D., and Daniel M. Eichenbaum, 
M.D., National Eye Institute, National Institute of Health, Bethesda, Maryland. 


CINCINNATI MEDICAL EQUIPMENT, INC. 


P. O. BOX 41477 € CINCINNATI, OHIO 45241 € PHONE (513) 771-0010 
FOR A DEMONSTRATION, PLEASE SEE US AT AAO BOOTH 215. 


* 
CARE 
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Designed by a noted 
3hthalmic surgeon, the 
nskey 22 surgical blade has 
e sharpness and piercing 
jality of a 15° blade with the 
rength of a 30. 

This disposable blade is 
manufactured 
specifically 
for ophthalmic 
microsurgery. 
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its precision-honed edges are 
the sharpest made. The ribbed 
plastic handle provides ease 
of blade orientation, regardless 
of direction of incision. 

The Sinskey 22 is pack- 
aged sterile and particle free 
in convenient easy access flat 
tray. 

Full supply available for 
immediate delivery. 

Án exclusive precision 
product of Diverse 
Technologies Incorporate 
Distributed by Physicians 
Dispensing Corporation. 
ates of IOLAB Corporati 

We listen and respon 
your needs. 
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Three boxes or less: 
$50.00 per box. Four or n 
boxes: $47.50 per box 
count will apply to any 
bination of angles but mu: 
be in unbroken dispen: 
boxes of ten. FOB San Dim: 
California. 

For more informati 
please call Toll Free: 
800 854 1761 
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The Terry Keratometer 
.. . the first Quantitative Surgical Keratometer 
With modular modifications to your Zeiss OPMI 6 or OPMI 6S, 
you, the surgeon, will now have the control 
necessary to eliminate astigmatism 
through precise wound closure at the time of surgery. 
An innovative approach to the elimination 
of corneal astigmatism. 


For more details and course information, write: 





C nno Me dcorrorsrion _ 


P.O. BOX 3680/FULLERTON/CALIFORNIA 92634 € (714) 628-3318 
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45° Angle View The clearest picture with widest coverage. One 45° 
picture covers a major portion of the retina. 
Easy to Align and Focus inexperienced operators can take precisely 
focused pictures quickly and accurately « Two bright dots and split 
lines on the TV monitor align and focus camera « Canon's perform- 
ance-proven focusing and alignment methods deliver a much higher 
rate of successful photos than conventional focusing methods. 
Non-Mydriatic infrared lighting system 
allows the pupil to dilate naturally in the 
darkness of the examination room. This 
decreases the possibility of unclear pic 
tures resulting from blinking or tears. 
Patients are able to return to norma! 
activity immediately. Harmful or unpleas- 
ant side effects from the use of muydri- 
atics are eliminated. 
U.L. Medical Approval The Canon 
CR2-ABNM-A has passed all the tests for full 
medical equipment certification by Underwriters 
Laboratories, 
And More Benefits... Dependable Canon 35mm photo 
system « Convenient double or single image Polaroid? packs 
(optional) « IR light source for observation « Built-in fixation lamp « 
Automatic patient identification for easier record keeping « Less time required to take 
sharp pictures e Less film storage space required. 











CANON USA, INC. CHICAGO OFFICE 

140 industriol Drive, Elmhurst, Hlinois 60126, U.S.A. Tel, 0312] 833 3070 
New York ~ 10 Nevada Dr., Lake Success, t.i, City, NY T1040 (616) 488-8700 
Los Angeles — 123 Pautarino Ave, East, Costa Mess, CA 82626 (714) 979-5000 
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Mentor made it happen 


With our Wet Field Coagulator we _ 
developed a family of forceps~all effective 
in blood or saline, each meeting a different 
requirement in controlling tiny bleeders with 
practically no effect on surrounding tissue. 

The Wet Field Coagulator is not just a 
power supply and forceps, it is a versatile 
and growing system. Two recent additions 
are the Coaptation Forceps for sutureless 
closure of the conjunctival flap, and Irrigating 
Forceps combining coagulation with 
imgation. 

One demonstration will show you just 
how precise and versatile the Wet Field 
Coagulator System is. Call us toll free: 
800-225-0460. Mentor Division of 
Codman, Randolph, Mass. 02368. 












Division 











It is designed to allow participation in 
the examination by your professional 
colleague or by the student, the tech- 
nician or the nurse. It also allows the 
teaching of applanation tonometry 
with the Applanation Tonometer T900. 


The microscope 7100 fits all original 
Haag-Streit slit lamps 900, it is the 
perfect solution for both joint consul- 
*ation and instruction. 


For further information contact your 
nearest Haag-Streit representative 


"8 Subsidiary of Haag Streit AG.. Berne, Switzerland a 


- P.O. Box 12. 6 Industrial Park 
"Waldwick, Now dern ds 07463 
E: 1201) 448-1110 
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ract patients can nOW 
see better 


OPTICAL CENTER 





These photographs repre ent vision through the FUL-VUE Lens: above} and a commonly used full field 
lens Telon) as seen by the rolating eve al varying degrees. The PUL-VUE Lens has been demenstraicd ta improve 


visual acuity up to 36%, and at the same ume it provides a wider corrected field of vision. 


For the first time, you can REVIEW that gives you the 
offer vour cataract icm al) OOK e er complete story. It includes a 
aninnovative new lens technical report that pro- 
that actually improves visual acuity by up 100. vides a history of cataract lenses, areview of other 
to 36% with a wider corrected field of vision, aphakic lenses, fitting instructions, test results, 


and still provides an exceptional cosmetic appearance. order forms and more. And it’s yours FREE when 
its the FUL-VUE Aspheric Cataract Lens from you return the attached reply card. Or for even faster 
American Optical. results call TOLL FREE 1-800-225- ` 

Now you can give your cataract patients the improved 6944 (in Massachusetts 1-800-262- 
cosmetics they want, while giving them the improved 1080). You can even place your first 


vision they need. mw FUL-VUE 
But get all the facts | FREE! amm Lensorder by 
AO has put together a com- phone when 
prehensive CATARACT LENS 


vou call 
Aspheric Cataract Lenses 
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STAFF 
FELLOWSHIP 


The Clinical Branch, National Eye Institute, of- 
fers a Staff Fellowship in the Retinal and Ocular 
Connective Tissue Diseases Section. Appii- 
cants should be M.D.'s who have completed a 
certified ophthalmology residency program 
and may have up to four additional years of 
training and experience. In addition, appli- 
cants must be U.S. citizens or resident aliens 
who would be eligible for citizenship within 
four years. Activities would include major ef- 
fort with the Early Treatment Diabetic Ret- 
inopathy Study (ETDRS) Center, clinical 
Studies in macular and retinal degeneration 
and laboratory training and experience. The 
initial appointment will be made for 2 years 
with possible extensions. Salary ranges from 
$22,000 to $37,500 and would be commen- 
surate with the level of training and experience. 


Interested persons should send curriculum 
vitae no later than December 1, 1979, to Karen 
M. Wright, Deputy Personnel Officer, National 
Eye Institute, National Institutes of Heaith, 
Public Health Service, Bethesda, Maryland 
20205. Phone (301) 496-4274 for further in- 
formation. Equal Opportunity Employer. 


NATIONAL INSTITUTES OF HEALTH 


OPHTHALMIC 
PATHOLOGIST 


A full-time Director of Pathology 
position is available at Wills Eye 
Hospital. An excellent opportu- 
nity to be part of one of the largest 
clinically active eye institutions in 
the U.S.A. Large residency and 
fellowship programs as well as 
research activities. New Eye Hos- 
pital will open in February 1980. 
Affiliated with Thomas Jefferson 
University. Academic setting. 
Salary and rank negotiable. Inter 
ested applicants should send their 
curriculum vitae to Thomas D. 
Duane, M.D., Wills Eye Hospital, 
1601 Spring Garden Street, 
Philadelphia, Pennsylvania 19130 


Wills Eye Hospital is an Equal Opportunity Employer 





NEOSPORIN' 
Ophthalmic 
oolution sterile 
(Polymyxin B- 
Neomycin-Gramicidin) 


Each cc contains: Aerosporin® brand 
Polymyxin B Sulfate 5,000 Units; neomycin 
sulfate 2 5 mg (equivalent to 1.75 mg neo- 
mycin base); gramicidin 0.025 mg. Vehicle 
contains alcohol 0.5%, thimerosal (preserva- 
tive) 0.001% and the inactive ingredients 
propylene glycol, polyoxyethylene poly- 
oxypropylene compound, sodium chloride 
and purified water 





NEOSPORIN' 
Ophthalmic 
Ointment Sterile 


(Polymyxin B- 
Bacitracin-Neomycin) 


Each gram contains: Aerosporin® brand 
Polymyxin B Sulfate 5,000 Units; zinc baci- 
tracin 400 Units; neomycin sulfate 5 mg 
(equivalent to 3.5 mg neomycin base); 
special white petrolaturn qs. 

Brief Disclosure below applies to the solu- 
tion and ointment. 

INDICATIONS: For the short-term treatment 
of superficial external ocular infections 
caused by organisms susceptible to one or 
more of the antibiotics. 


CONTRAINDICATIONS: 
Contraindicated in those persons who have 
shown sensitivity to any of the components. 


WARNINGS: 

Prolonged use may result in overgrowth of 
nonsusceptible crganisms Ophthalmic Oint- 
ment may retard corneal healing. 


PRECALITIONS: 
Culture and susceptibility testing should be 
performed during treatment. 

Allergic cross-reactions may occur which 
could prevent the use of any or ail of the 


. following antibiotics for the treatment of 


future infections: kanamycin. paromomycin. 
streptomycin, and possibly gentamicin. 


ADVERSE REACTIONS: 

Neomycin is a not uncommon cutaneous 
sensitizer. Articles in the current literature 
indicate an increase in the prevalence of 
persons allergic to neomycin. Complete 
literature available on request from 
Professional Services Dept. PML. 


*8 Burroughs Welicome Co. 
Research Triangle Park 
Welkeme / North Carolina 27709 


In the application of topical ocular solutions, 















Have patient put head back. — 
pull ower eyelid away from eye t 
make a pouch. Have the patient lock 


Put one drop into the cul-de-sac 
(conjunctival pouch) without touching 
the eyelid or lashes. 


3 


Have the patient lock down, then 
gently lift the lower eyelid and make 
contact with the upper lid. 





(Polymyxin B-Neomycin-Gramicidin) 


1 / Burroughs Wellcome Co. 
Research Triangle Park 
Welcome / North Carolina 27709 


4 


Have patient keep eye closed for one 
or two minutes so blinking doesn't 
activate lacrimal pump. 


The use of the “pouch” method of applying Neosporin® 
mic —— or Ointment i is recommended as good medical 
— triple-overiapping antibiotic 


ret 


i, Fraunfeider PT Hurwitz |, Maisey. M Presentation at Las Vegas Meeting of Assocation for Research in 
Vision and Ophthalmology and the American Academy of — sgy and d Otolaryngology, October 


B8 


8, 1925, as reported in Clinical Trends in Ophthalmology. April 1977 


in acontrolied study comparing a variety of common techniques, retention of eye drops on the eye 
during a five-minute interval nos from 16% to 8336 when the pouch iechnique was utilized in the See adiacent page for 
if. to SÜ-year-okd age group. A 64% retention rate was achieved in the 80- to 60-year-old age group. bref prescribing i informations. 
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-CHOTHIOPHATE IODIDE 
-OR OPHTHALMIC SOLUTION) 


for accommodative 
esotr pia 


rhe emotional impact of accommodative esotropia on a 
young child need not necessarily be followed by the 
rauma of surgery or the inconvenience and problems 
associated with wearing and caring for prescription 
enses. The agent frequently used in the diagnosis of the 
condition is the same agent that can be used to correct 
the accommodative factor without inconvenience to 
the young patient. 


in diagnosis...One drop of PHOSPHOLINE IODIDE 
312596 i titled daily in each eye prior to retiring, for 
woor "Ihre weeks, will help to determine if there is an 
accommodative basis for the esotropia. 


[n treatment...ifthereisasignificantaccommodative 
actor present, the continued use of PHOSPHOLINE 
ODIDE alone is often sufficient to correct the problem, 
as long as the drug is well tolerated. PHOSPHOLINE 
ODIDE acts by altering the accommodative conver- 
jence/accommodation relationship in a favorable way, 
50 that near vision is obtained with less accommodative 
affort and fusion can frequently be reestablished. 

f corrective lenses are necessary, PHOSPHOLINE 
ODIDE may permit the use of single vision lenses in- 
stead of bifocals. 

f surgery is necessary, postoperative use of 
2HOSPHOLINE IODIDE may help correct a residual 
deviation. 





BRIEF SUMMARY 
[For ful prescntung infoermabon see package cutiuisy i 
PHOSPHOLINE IODIDE* 

(ECHOTHI LOPHATE IODIDE FOR OPHTHALNIICS 
PHOSPHOL INE ODDE isa iong-acting chosinesteras 
dor lor topical us 
indications: Glaucemis Chronic aper-angle cis 

Subacute cr chronic ang! e- closure Glaucoma afte. 
surgery is refused or contraindimated Certain 

scCondgdary types of glaucoma. especially glaucoma fc 
calaract surgery 

A&ccomrmnodative esotropia e Goncomitant esotr opiss wath s 
significant accommodative component 

Contraindications: 1 Acnve uveg nfiammatnon 

2 Most cases ol angle-closure glaucoma due in the ¢ 
of increasing angle block 
3 Hypersens sitivity to the active or mac 

Warnings: i Lise in Pregnancy Sale u 
medications dunng pregnancy has not beer 
has the absence of adverse effects on the fetus or or 
hon ol the neonate 

2 Succ anylehioline should De acrrurustered < 
caution. d at al. prior to or dunng general anesthie 
receming antcchohnesterase medication becaus 
respiratory Of cardiovascular collapse. 

. à Caution should be observed in treging giaucor 
PHOSPHOLINE IODIDE in parents who are at foo s 
undergoing treatment wih systemic arinik 
tions for myasthenia gravis. because of poss 
affects 
Precautions 1 Gonmioscopy is recommendeg eoo! to 
ot therapy 

2 Where there is a quiescent vegis ora n 
uon antchnoinesterase therary should be 
caubously because of the intense seana Deorgstent n 
cuiary rmuscie contrachon lial may i 

3 Whee systernic affects are ov equa. 
recuires digtal compression OF the 
murule or two following maspiatión m mima 
nasal chamber with its extensive absorption 
should be washed ammoediately folowing imetiiat 

4 Temporary ciecontinoance ol medication 
salvation. unnary incontinence. diarrhea, Dron 
muscle weakness. respiratory chticulies or care 
occur 

5 Panents receiving PHOSPHOLIN 
posed t0 carbamate or organophospr 
pestici ides [ [prolessional gardeners, 
manufacturing or lormulating such ore 
warned of the adddive systemic eff 
of the pesticide through The resort 
periods Of exposure to such pesa) 
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LL. Care 


New 2nd Edition! BURIAN-VON NOORDEN'S 
BINOCULAR VISION AND OCULAR MOTIL 





Theory and Management of Strabismus. Sy Gunter 
K. Von Noorden, M.D. This is the definitive reference on 
strabismus covering both medical and surgical theory 

. and therapy. The first eight chapters cover the" "basics" of 
: binocular vision and ocular motility. Parts 116 H discuss 

. neuromuscular anomalies of the eye and theirclinical 

_ characteristics. The final portion of the book discusses, in 
: depth, surgical and nonsurgical treatment methods. 

© November, 1979. Approx. 520 pages, 461 illustrations. 

© About $57.50. 

. New 2nd Edition! ATLAS OF EXTERNAL 

. DISEASES OF THE EYE, Volume 3: The: Cernea 
and Sclera. By David D, Donaldson, M.D. ilsing a 

. case study format, incisive chapters focus on such 

. problems as corneal degenerations, tumors of the 
cornea, inflammatory conditions of the sclera, neoplastic 
. conditions and more. Timely new material covers: Peter's 
and Axenfeld's anomalies; marginal furrow degeneration 
: with vascularization and superficial reticular 
degeneration; recurrent erosions and iatrogenic 
conditions of the cornea; and corneal dystrophies. More 
than 400 black and white clinical! photographs — and 
112 full color stereo views — enhance key discussions. 
September, 1979. Approx. 480 pages, 408 illustrations. 
About $89.50. 


 ANew Book! PHACOEMULSIFICATION AND 
ASPIRATION OF CATARACTS: Surgical 
Techniques, Complications, and Results. By Jared 
M. Emery, M.D. and James H. Little, M.D.; with 11 
contributors. in this new volume, the highly respected 
authors take a balanced in- depth look at all areas of this 





F ophthalmic procedure. They detail preoperative 


. considerations, surgical techniques, and possibie 





| tages of phacoemulsificatior 
outlined. August, 1979. P 35; ; 
illustrations. About $42.50.. 








New 2nd Edition! THE EYE AND SYSTEMIC 
DISEASE. By Frederick A. Mausolf, M.D.; with 23 
contributors, Get a better idea of the collaboration 
between medical specialties — ophthalmology, 
dermatology, hematology, rheumatology, internal 
medicine — with this new book. The primary ernphasis, 
of course, is on the ophthalmic aspects of systemic 
disease. In this edition 10 systemic diseases are 
discussed in relation to the eye: 

* metabolic 

* collagen and rheumatic 

* nutritional 

* diabetes 

* vascular 

* hematologic and reticuloendothelial 

* gastrointestinal 

* dermatologic 

* endocrine 

* systemic infections. 

October, 1979. Approx. 528 pages, 306 illustrations. 
About $49.50. 


A New Book! MICROSURGERY OF THE 
GLAUCOMAS. By Mikhail M. Krasnov, M.D. 
Translated by Mikhail M. Krasnov and V. S. 
Akopían. ^ noted Russian ophthalmologist delineates 
the differences in clinical approach and presents new 
perspectives on microsurgical management of the 
giaucomas. You'll be particularly interested in new 
antiglaucoma procedures devised by the author — two o. 
which are totally new to American publications. April, 
1979. 198 pages, 92 illustrations and 3 color plates. 
Price, $35.00. 


New Volume 6! CURRENT CONCEPTS IN 
OPHTHALMOLOGY. By Herbert E. Kaufman, M.D. 
and Thom J. Zimmerman, M.D., Ph.D.; with 20 
contributors. For an up-to-date overview of recent 
developments i in clinical and investigative 
ophthalmology, rely on this new volume. You'll be 
particularly interested i in a chapter on the specular - 
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FIFTH ACADEMY PROGRAM 1979 


American Intra-Ocular implant Society 
SAN FRANCISCO - NOVEMBER 7-10, 1979 





haiei 1979 





PART 1: WED., NOV. 7 BROOKS HALL, CIVIC CENTER 
7:00-10:15 PM ACADEMY 


Cataract Surgery in the U.S. 1968-1976 Daniel J. Nader 
Posterior Chamber Pseudophakia |. C. William Simcoe 


intraocular Lens and Cataract Surgery With Previous Filter- 
ing Surgery Cornelius D. Binkhorst 


Pseudophakodenesis K.W., Jacobi 

interim FDA Report on Intraocular Lens Davie Worthen 

Discussants: Drews, Galin, Alpar, Keates, Jat^e 

Ridiey 30th Anniversary Presentation: Norman S 

Symposium: Intracapsular vs. Extracapsular 
Moderator: Frederick Biodi 


ICCE: Miles A. Galin, Robert C. Drews, Jerratd L. Tennant, 
Walter J. Stark, Malcolm A. McCanne! 


ECCE: Cornelius D. Binkhorst, Richard P. Kratz. Norman 
S. Jaffe, John H. Sheets, C. William Simcoe 


Fifth Binkhorst Medal Lecture: The Future af Intraocular 
Lens implantation Henry Hirschman 


PART ii: FRI., NOV. 9 BROOKS HALL, CIVIC CENTER 
10:00-11:30 AM ACADEMY 


Anterior Chamber Fluorophotometry Manus raff 


Mechanism of inflammation Induced by intrsocular Lens 
(AIS Fellow} Edward Fetherolf 


Use of Na-Hyaluronate in IOL Implantation 


>. Jaffe 


David E Miller 


Use of Hyaluronic Acid (Healon) in Human Anterior Segment 
Surgery Laurence Pape 


Silicone Lenses for Extended Wear in Aphakia 
Traykovski 


Normal Endothelial Cell Count Range Kenneth J. Hoffer 
Discussants: Galin. Hoffer, Keates, Hiles 


Alexander 





PART fil: FRI, NOV. 9 HYATT ON UNION SQUARE 
2:00-5:00 PM AIOIS NON-ACADEMY 

Legal Aspects of intraocular Lens Herve Byron 
Wide Field Specular Microscopy | Calvin Roberts 
Corneal Endothelial Replacement Jorge Alvarado 


Rule of the Anterior Capsule in Pseudomembrane 
Formation David Hiles 


Formation of Anterior Chamber Lenses by Direc? Gonios- 
copy Charles D. Kelman 


Secondary Lens implantation in Traumatized and Aphakic 
Eyes Jan Worst 


Lens Capsule Dimensions Jerre M. Freeman 
Biometric Results of 5.506 Eyes Kenneth J. Holter 


Conservative Approach to Surgical Correction af Postop 
Astigmatism: Technique and Results Thomas Cravy 


Keratoplasty and intraocul'ar Lens Herbert L. Gould 
New Posterior Chamber Capsular Lens Implant Aziz Y. Anis 
The Giass intraocular Lens Kenneth Barasch 


(SH QNM M HM M ee tng EC UEM OMNI EM EL ID PM EK pir 


Dn ——————————— 


PART IV: SAL, NOV. 10 HYATT ON UNION SQUARE 
8:30 AM-1:30 PM AIOIS NON-ACADEMY 


Report of Outgoing President: Robert C. Drews 
Symposium: ‘intraocular Lens Position " 
Moderator: Henry M. Clayman 


Anterior Chamber: Charles D. Kelman. Robert F. Azar, 
Jerrald M. Tennant 


Prepupillary: Robert C. Drews. Stephen A. Obstbaum. 
Cornelius D. Binkhorst 


Posterior Chamber: William S. Harris, Stephen FP. 
Shearing. John C. Pierce 


Pre-operative Ultrasound Measurement of Anterior Chamber 
Diameter Lyle Moses 


Irrigation Aspiration System for Extracapsular Cataract 
Surgery Austin Fink 


Retinal Detachments Behind Posterior Chamber Lenses 
Otto H. Jungschatfer 


Retrospective Study of CME With Posterior Chamber Lenses 
and intact Posterior Capsule William S. Harris 


New Instruments Jerre M. Freeman 
New lhstrumenis Aziz Y Anis 


is Vertical Placement the Cause of Tenderness 
D, Peter Choyce 


Micro Probe Chemical Analysis With Scanning Electron 
Microscopy of IOLs David Meltzer 


Free Papers 


RIDLEY 30 YEAR ANNIVERSARY PRESENTATION - WED., NOV. 7, 8:30 PM - BROOKS HALL, CIVIC CENTER 
FIFTH BINKHORST LECTURE - HENRY HIRSCHMAN - NOV. 7 9:30 PM- BROOKS HALL, CIVIC CENTER 


ACADEMY BOOTH #SE-26 - PARTS fil & IV APPROVED 8 ADDITIONAL HOURS AMA CATEGORY | @ 





See us at Booth SE-26 


AMERICAN 
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The diagnostic advantages. es- 
pecially intheobservation ofch anges 


| The Panfundoscope, used with the 
slip lamp, represents a remarkable 

| break-thn ough i in retinal inspection, 
| diagnosis, and treatment (by 

photc coagulation). 


—————————H — 


AN EIGHT-FOLD INCREASE IN | ME 
FIELD OF VISION. a 


PAARE AANNAM TOA SOMA AMA AAT Acct a o oaa agaaa rate A eta gn NRT 


Without mydriasis, the "fish-eve" 
properties of the Pani fundoscope 
allow you a stereoscopic view of the 
| fundus to the — nisin: 


rey a even j^ We ear eme — 
peripheries, 

And withfull mydriasis, it's 
possible to — the fundus to 
the ora serrat 


YOU CAN MA "T A BETTER 
DIAGNOSIS, FASTER. 


You get a full synoptic view of the 
fundus much faster than with con- 
ventional ophthalmoscopy. (There s 
no piecing together of partial images, 
either.) 
And because no dilation is 
required for routine exams, 
you Tl save yoursell the time 
lost waiting for mydriatics | 
to take effect. 


| associated with tumors, retinal de- 
| tachment and vitreous humor bands, 
| are also readily apparent. 


——— — — — — — — —— — 


TYPE D. AND TYPE Th. EX- 
CLUSIVELY FROM COBURN, 


Ne erint acm Rand α—— 


The diagnostic lens (Type D)is made 
of hard resin. 
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il 0%. 


Type Th, for use in diagnosis and 
photocoagulation, is made of silicate 
glass and treated with a special norr 
reflective coating. 

(In surgery, the increased field 
of vision frees you from dependence 
on a small viewing area, a real 
plus inthe treatment of peripheral 
portions of the medial and lateral 
fundus.) 


—— — n rim Dn e ort K FI V? MYND IBS vot, 


n DEFINITE ADVANTAGE 
WITH INTRA-OCULAR LENS 
PATIENTS. 


d 


If vou implant intra-ocular lenses, 
or treat people who have them, vou 
know the problems that can arise 
when you dilate such patients. 

Now, using the Panfundoscope, 
you can see much more of the fundus 
than with conventional lenses 
without dilation 
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“See us at the AACO 
meeting in San Frar 
cisco, Island #D." 
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Robert A. D’Amico, M.D. 
Director, Department of Ophthalmology 


Department of 


Pediatric Ophthalmology 
Thursday, Friday and Saturday— 


G. Peter Halberg, M.D. 
Meeting Coordinator 


Special Feature: 


Symposium on Extended Wear Contact Lenses: 
Adult and Pediatric 


All problems pertaining to fitting and evaluating ex- 
tended wear contact lenses will be covered in depth. 
Complications will also be discussed. 


In addition to the already released extended wear con- 
tact lenses, the ones still under investigation will be cov- 
ered. 





Topics 


Angle Anomalies in and Surgical Treatment of 
Congenital, Infantile and Juvenile Glaucoma 

Aphakic Vision in Children 

Augmentation Operations in Strabismus 

Bio-Differential Interference Microscopic 
Observations of the Anterior Segment 

Causes for Reoperations in Strabismus 

Contact Lenses for Children 

Contact Lenses to Aid Color Blind Children 

Cosmetic Soft Contact Lenses for Children 

Diagnosis and Treatment of Ptosis 

Differential Intraocular Pressure Measurements for 
Diagnosing Non-Commitant Strabismus 

Electrophysiological Testings in Hereditary 
Vitreoretinal Degenerations 

Essential Techniques in Ultrasound Cataract 
Surgery 

Eulogy for Pleoptics 

Evaluation and Surgical Treatment of Torsional 
Diplopia 

Extended Wearing of Contact Lenses: An 
Overview 

Genes, Chromosomes and the Eye 


Gonioscopy of Infantile Glaucoma 

The Hydrocurve Extended Wear Lens in Aphakia 

Intraocular Lenses in Children 

Juvenile Xanthogranuloma 

Ketamine in Diagnosis and Management of 
Congenital Glaucoma 

Management of Congenital Eyelid Anomalies 

Managemen: of Congenital Glaucoma 

Management of Third Nerve Palsy 

Masked Bilateral Superior Oblique Paresis 

Nystagmus Blockage Syndrome 

Nystagmus with Strabismus: Surgical 
Management 

Penetrating Keratoplasty in Children 

Present and Future of Silicone Contact Lenses 

Retinal Disease in a Pediatric Population in 
Peking 

Retinal Disease in Early Childhood 

Some Clinical Observations and Experiences 
of Glaucomas Seen in Young Patients 

Surgery for Retraction Syndromes 

Uses of Contact Lenses in Strabismus and 
Amblyopia 





k 


Medical Center of New Vork — 
Jphthalmologv 


d Strabismus Update 
Jctober 4, 5 and 6, 1979 








Faculty 


Anthony R. Caputo, M.D.. Eye Institute of New Jersey, Newark, NJ: Mei Mei Chang, — Hospital for Peasants, Workers 
and Soldiers, Belling (Peking), China: Dean Clements, Soflens Division. Bausch & Lomb, inc., Rochester, NY. Robert A. 
D'Amico, M.D. St Vincent's Hospital and Medical Center of New York, New York, NY. Oliver H. Dabezies, Jr, M. D., Tulane 
University School of Medicine: New Orleans, LA: Howard M. Eggers, M. D.. Columbia-Presbyterian Medical Center, New York, 
NY. Peter Y. Evans, M.D.. Georgetown University, Washington, D.C. Gerald L. Feldman, Ph.D.. Soft Lenses. Inc. San 
Diego. CA; Max Forbes, M.D.. Columbia-Presbyterian Medical Center, New York, NY. Joseph H. Goldstein, M.D.. SUNY 
Downstate Medical Center. Brooklun. NY: Carmen Guberina, M.D.. St. Vincent's — and Medical Center af New York, 
New York, NY. Judith: E. Gurland, M.D.. SUNY Downstate Medical Center, Brooklyn. NY: G. Peter Halberg, M.D. St 
Vincent's Hospital and Medical Center of New York, New York. NY. Hikaru Hamano, M.D.. Osaka University Medical School. 
Osaka. Japan; Robison D. Harley, M.D. Jefferson Medical College, Philadelphia. PA: Jack Hartstein, M.D.. Missouri 
Baptist Hospital. St Louis. MO: dobn S. Hermann, M.D.. New York Eye and Ear Infirmary, New York, NY. John N. 
Hetherington, M.D. Univ 'ersitu of California. San Francisco. CA: David A. Hiles, M.D.. Children's Hospital of Pittsburgh. 
Pittsburgh, PA: Tatsuo Hirose, M.D., Harvard Medical School. Boston, MA; Paul R. Honan, M.D., University of Indiana. 
Lebanon, IN. Richard. Keates, M.D., Ohio State University, Columbus, OH; Philip Knapp, M.D.. Columbia University, New 
York, NY. Harold P. Koller, M.D.. Thomas Jefferson University. Philadelphia. PA: Steven G. Kramer, M.D., Ph.D. 

University of California, San Francisco. CA: Ruth Stoddard Long, M.D.. St. Vincent's Hospital and Medical Center of New 
York, New York, NY Maurice H. Luntz, M.D.. Mount Sinai School of Medicine, New York, NY. Donelson R. Manley, M.D.. 

Wills Eye Hospital. Philadelphia. PA: Irene H. Maumenee, M.D. Johns Hopkins University. Baltimore. MD; H. J. Merte, 
M... Technical University of Munich. Munich. West Germany: Leroy G. Meschel, M.D.. Pacific Medical Center. San 
Francisco, CA: Kenneth I, Michaile, M.D., Wills Eye Hospital. Philadelphia. PA: James E. Miller, M.D., Washington 
University, Si. Louis, MO: John E Morgan, M.D., Hotel Dieu Hospital, — Ontario, Canada: Richard A. Saunders, 
M.D... University of South Carolina Medical Center. Charleston. SC: Abraham Schlossman, M.D., Manhattan Eye. Ear and 
Throat Hospital, New York, NY. Byron Smith, M.D.. New York Medical College. New York. NY: Jose Temprano, M.D.. 
Barraquer Institute of Barcelona, Barcelona, Spain. Suzanne Veronneau-Troutman, M.D.. The New York Hospital. New York, 
NY. Ernst Van Beuningen, M.D.. Frankfurt, West Germany. 





Eastern Regional Meeting of the 
Contact Lens Association of Ophthalmologists 


This CME offering meets the criteria for 21 hours in Category I for the 
Physician's Recognition Award of the American Medical Association. 





Registration Form 





De TR RR TER onde het este a aa Registration Fee 
Includes Symposium on 

Address 000 MS aa reac at ea Alsace te Ry ae tec eee aes see Contacenses tineo 

E ERR REESE e Css — and a Social Function 

C3 Registration Fee-—$220.00 

[3 Resident Registration—$100.00 


Hesident Registrants must be identified in writing by the Chairman of the Department 


Chairman' s Name iPrint or Type! 


E E ane Aa AA a da a aa adara a i A ste — €—————————— E AAAA AE AEAEE AA me e — 


E n A I uUum M e C UE. 


Make check payable to: St. Vincents Hospital, Department of Ophthalmology, 
and forward to: 153 West 11th Street 
New York, New York 10011 
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LEA & FEBIGER 


New books...ones you'll want 
for your reference library 


| GLAUCOMA, 2nd ed. 
| Edited and with contributions by PAUL 
| A. CHANDLER, M.D., Massachusetts 
| Eye and Ear Infirmary, Boston, Mas- 
| sachusetts; and W. MORTON GRANT, 
| M.D., Harvard Medical School, Boston, 
: Massachusetts. (8 Contributors). Com- 
| pletely redone to provide recent find- 
. ings and up to date techniques and 


| procedures, this new Second Edition is 


{ an important text for arriving at effec- 
| tive solutions to glaucoma problems 
] that are seen in daily practice. Unusu- 
| ally clear instruction and practical guid- 
| ance for the recognition and manage- 
| ment of the many forms of glaucoma 
| are the hallmarks of this exceptionally 
| fine book. Following introductory 
chapters on general considerations and 
on methods of examination, the text 
| falls into three categories: diagnosis 
|] and treatment of glaucoma in adults, 
surgical procedures and treatment of 
complications of surgery, and diagnosis 
and treatment of glaucoma in child- 
| hood. The text material is presented in 


1 didactic form, as in a course of instruc- 


| tion. Considerable attention is given to 


: | interpretation of gonioscopic findings, 
| and to the significance of changes in 


| the appearance of the optic nerve head 
and visual field, as seen at the time of 
| diagnosis and during the course of 
| treatment. Key references are provided 
to relevant literature, stressing current 
rather than historical aspects. Emphasis 
is on practice, rather than theory. The 
case method of illustrating clinical 
principles is widely used in this text, 
| providing the realities of actual practice 
| and examples to which readers can 


Plan now to visit us at Booth 144 and 
examine these books at the American 
Academy of Ophthalmology meeting 
in San Francisco, California, November 
5-8, 1979. 


relate their own problem cases. 387 pp. 
(7 x 10), illus., 1979, $26.00. 


NEURO-OPHTHALMOLOGY 
Clinical Signs and Symptoms 
By THOMAS J. WALSH, M.D., Yale 


University, School of Medicine, New | 


Haven, Connecticut. With chapters by 


STEPHEN L. G. ROTHMAN, M.D., | 


ROBERT B. WELCH, M.D., and PETER 
D. WILLIAMSON, M.D. Directed to 


both practicing and resident ophthal- 
mologists, this clinically useful book | 
focuses on the practical application of | 


well-accepted diagnostic techniques 


and the interpretation of clinically rel- | 
orm 


evant information needed to 
sound differential diagnosis. Each 
chapter deals with either a symptom 
that leads the patient to seek medical 


attention or a sign that is demon- | 


strated on physical examination. 294 | 


pp. (7x 10), illus. (some in color), 1978, 
$22.50. 


DRUG INTERACTIONS, 4th ed. 


By PHILIP D. HANSTEN, Pharm. D., | 
Washington State University, Pullman. | 


552 pp., paperback, 1979, $16.00. 
OUTPATIENT SURGERY 


Edited and with contributions by | 


RICHARD CARLTON SCHULTZ, M.D., 
University of Illinois at the Medical 


Center, Abraham Lincoln School of | 


Medicine, Chicago. (25 Contributors). | 


About 475 pp. (7 x 10), 342 illus., 1979, | 


Ready Soon. 


LEA & FEBIGER 





WASHINGTON SQUARE 
PHILADELPHIA, PA. 19106 





AMERICAN JOURNAL OF OPHTHALMOLOGY 


SUPRAMID EXTRA’ 


The Tissue-Friendly, Cable-type, synthetic suture from S. Jackson, Inc. 
—proven in all types of surgery for 30 years 





e THE inert polyamide e Extremely strong 
e Non-absorbable e Ties easily... with fewer knots 
e Long-lasting in tissue e Stays tied 


SUPRAMID EXTRA” sutures in sterile packages 
e Sizes 10-0 to 0 with swaged-on e Spatulated, reverse cutting, taper 
needles (sizes 3 and 8 also available) ^ point, von Noorden, Knapp, 
Yasargil and Guibor design 
frontalis fixation needles by 
SHARPOINT®. 


The same inert SUPRAMID® material is now available as: 

SURGICAL FOIL .......... s smooth surface or "Guibor-design" 
orange-peel surface for orbital floor 
blow-out fracture repair and other 
oculo-plastic surgery. 


EYE MUSCLE SLEEVES ...... for preventing eye muscle adhesions, as 
developed by Edward A. Dunlap, M.D. 

QUARTER-GLOBE CAPS ..... for adhesion prevention according to Philip 
Knapp, M.D. 

E a EE E for rhinoplasty and mentoplasty augmentation 


For information and catalog write or call 


S. JACKSON, INC. (Dept. J) 
4815 Rugby Ave., 


Washington, D.C. 20014 
Phone: 301-657-8920 


Please visit our Booth #603 at the Acad- 
emy Meeting in San Francisco! 
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Its Many Conveniences 
Reflect the Many Ways It Is Better 


Topcon VT-SD Vision Tester 


In the field of phoropters, there's 
one that stands apart from the 
rest —the Topcon VT-SD. That's 
because we've designed it with 
attention to detail that leads to 
greater convenience and effi- 
ciency. The VT-SD incorporates a 
unique vertex checking system 
anda forehead pressure indicator, 
which allow the practitioner to 
monitor patient placement exclu- 
sively from the front of the vision 
tester. We've also added a main- 
tenance-free sealed lens system 
to prevent dust and fingerprints 
from touching the internal lens 
bank. But Topcon offers some- 
thing even more important — your 
choice of the technique you prefer 
for cylinder axis and power deter- 
mination: synchronized or non- 
synchronized 

Standard Cross, 
or our innovative 
Auto Cross. 





Auto Cross Cylinder 

We've been telling you a lot about 
Topcon's exclusive Auto Cross 
system. And with good reason. 
The Auto Cross eliminates the 
flipping of the cross cylinder 
loupes, permitting your patient 
to see both choices simultane- 
ously for easy, accurate com- 
parison. 


Synchronized or Non-synchro- 
nized Standard Cross Cylinder 
Despite the valuable innova- 
tion of the Auto Cross, we 
haven't abandoned trustworthy 
tradition and those practitioners 
who prefer the Standard Cross 
cylinder. Topcon has left the 
choice up to you. And your 
local Topcon dealer will be 
pleased to dem- 
onstrate the VT- 
SD's many other 
fine features. 


A New World of Precision Optics 
Topcon Instrument Corp. of America, 9 Keystone Place, Paramus, New Jersey 07652 


Course Dates and 
Locations: 

Saturday, October 13, 1979 
9:00 am to 4:00 pm 
Houston, Texas 

Galleria Plaza Hotel 


Saturday, October 27, 1979 
9.0O am to 4:00 pm 

Ft. Lauderdale, Florida 
Hotel Pier 66 


Faculty: 
Robert F. Azar, M.D., J.D. 
Dennis Shepard, M.D. 


Tuition: 

S110010, 

Includes Luncheon 
and Course 


Please check one 
- JOctober 13, 1979 














LJOctober 27, 1979 


Course Description: 
indications and contra- 
indications; intra and 
extracapsular extraction; 
surgical techniques; 
management of complica- 
tions; pre- and post- 
operative care. 


The 
Azar 
Pyramid 
Anterior 
Chamber 
Lens 


Attendance will be limited 
so an early response 
is advised. 


Complimentary Lens: 

Each registrant will receive 
one sterile Azar Lens of 
diopter power as requested. 


CMA Credit: 
6 Hours, Category | 


A One-Day 
IOL Course 





Name Telephone s 
Address Pyramid 

Anterior 
City Zip Chamber 
Make check payable to. Lens 


Azar Lens Seminar 
The Azar Foundation 
144 Elk Place, Suite 1501 


New Orleans, Louisiana 70112 


A One-Day 
IOL Course 





























The most natural ways 
are usually the best 











New! High Pius 
AQUAFLCX 


tetrafilcon A 
Hydrophilic Contact Lens 


New Standard of Performance. Crisp, sharp vision, often as 
good as with hard contact lenses or spectacles, can be 
achieved. The Aquaflex High Plus Lens provides excellent 
centration and fast, efficient fitting. 


Outstanding Visual Acuity. In a recent study using an Aquaflex 
trial lens and over-refraction, 51% of the patients achieved 
20/20 vision or better, and 76% achieved 20/25 or better.' 


Rapid, Predictable Fitting. Precise lens centration aids in 
efficient fitting of Aquaflex High Plus Lenses. With the 
Aquaflex "Vault" fitting system, reliable over-refraction and 
excellent lens reproducibility, fast and predictable fitting is 
assured. You can fit from a five lens diagnostic set. Available 
powers range from *10.00 D to *20.00 D, in 0.25 D steps. 


Fewer Problems. Clinical data indicates that over 8 out of 10 
patients fitted with Aquaflex High Plus Lenses will experience 
no adverse effects.' Also, lens damage by patients will be 
minimal because Aquaflex lenses are very durable and easy to 
handle. Both thermal and chemical disinfection methods 

can be used. 

For more information or to order, write or call toll-free: 

800-828-4580 (in New York State, 800-462-4332). 

AQUAFLEX Contact Lens Products 

UCO Optics, Inc., 3000 Winton Road South 

Rochester, New York 14623 


- Mete org is a ——— trademark of POTUM Inc. 
e accom or full prescribing information. 
1. Data on file: UCO Optics, Inc., Rochester N.Y, 14623 


AGUAFLCX 


(tetrafilcon A) 


Hydrophilic Contact Lens 


DESCRIPTION 


AQUAFLEX"* (tetrafilcon A) Hydrophilic Contact Lens is a hemispherical shell 
which covers the cornea and may cover a portion of the adjacent sclera. The lens 
material, tetrafilcon A, is a hydrophilic random terpolymer of 2-hydroxyethyl 
methacrylate, N-vinyl-2-pyrrolidone and methylmethacrylate. The polymer is a 
three-dimensional network of terpolymer chains joined by divinylbenzene cross- 
links. It consists of 57.5% tetrafilcon A and 42.5% water by weight when fully 
hydrated in normal saline solution. 


ACTIONS 

In its hydrated state the AQUAFLEX* Hydrophilic Contact Lens is soft and pliable. 
When dry, the lens becomes hard and brittle. These states are completely revers- 
ible and a lens which has been permitted to dry out will recover all of its hydrated 
properties when placed in normal saline for a period of two hours. When placed on 
the human cornea the hydrated lens acts as a refracting medium to compensate 
spherical ametropias. The material has a refractive index of 1.43 and the lens has 
a visible light transmittance greater than 97%. 


INDICATIONS 


AQUAFLEX* Hydrophilic Contact Lenses are indicated for the correction of vision 
in persons with non-diseased eyes who have spherical ametropias, corneal astig- 
matism of 2.50 diopters or less and/or refractive astigmatism of 2.00 diopters 

or less. 


CONTRAINDICATIONS 

AQUAFLEX* Hydrophilic Contact Lenses are contraindicated in the presence of 
any of the following conditions: (1) Acute and subacute inflammation of the anterior 
segment of the eye. (2) Any eye disease which affects the cornea or conjunctiva. 
(3) Insufficiency of lacrimal secretion. (4) Corneal hypoesthesia. (5) Any systemic 
disease which may affect the eye or be exaggerated by wearing contact lenses. 


WARNINGS 

Medications and Eye Drops: AQUAFLEX* Lenses must be stored in an appro- 
priate solution when off the eyes, the type of solution being dependent on the sys- 
tem used for disinfection. When the lenses are disinfected with the thermal 
disinfection system, they may be stored only in BOILNSOAK* Sterile Preserved 
Saline Solution. When lenses are disinfected with the chemical disinfection sys- 
tem, they may be stored only in FLEXSOL* Disinfection and Storage Solution. 

No ophthalmic solutions or medications, including hard contact lens solutions, 
except ADAPETTES* Sterile Lubricating Solution, can be used by AQUAFLEX* 
Lens wearers prior to or while the lenses are in place on the eyes. Also, no 
solutions, including hard contact lens solutions, other than BOILnSOAK” Solution, 
FLEXSOL" Solution, PREFLEX* Cleaning Solution, NORMOL” Rinsing Solution, or 
ADAPETTES* Lubricating Solution may be used on AQUAFLEX* Lenses when they 
are off the eyes. 

Since liquids and vapors may be absorbed by AQUAFLEX” Lenses, they should 
not be placed in the mouth for wetting, nor wiped with a cloth or tissue. 
Abrasions and Infections: If a lens becomes less comfortable than it was when 
first placed on the wearer's cornea, the lens should be removed immediately and 
the wearer's eye and the lens examined for the possible presence of a foreign 
body. If any eye abrasion, ulceration, irritation or infection is present, or any abnor- 
mal eye condition is observed concurrently with lens wear, the lens should be 
removed immediately and a physician consulted. 

Aphakic Patients: Aphakic patients should not be fitted with AQUAFLEX" (tetra- 
filcon A) Hydrophilic Contact Lenses during the postoperative period until, in the 
opinion of the surgeon, the eye has healed completely. 

Wearing Restrictions: AQUAFLEX* (tetrafilcon A) Hydrophilic Contact Lenses 
should not be worn while swimming, sleeping, or in the presence of irritating 
fumes or vapors. 

Visual Blurring: If visual blurring occurs, the lens must be removed until the con- 
dition subsides. 

Lens Care Regimen: Patients must adhere to the recommended daily care 
procedures for AQUAFLEX* Hydrophilic Contact Lenses. Failure to follow this 
procedure may result in the development of serious ocular infections. 


PRECAUTIONS 

Storage: AQUAFLEX* Lenses may be stored only in the appropriate storage solu- 
tion: BOILnSOAK* Solution or FLEXSOL* Solution depending on disinfecting 
methods used. If left exposed to air, the lenses will dehydrate, become brittle and 
break readily. If a lens dehydrates, it should be soaked in either BOILnSOAK” 
Solution or FLEXSOL* Solution until it returns to a soft, supple state. 

Cleaning and Disinfecting: AQUAFLEX* Lenses must be both cleaned and 
disinfected daily. Separate procedures and products are needed to clean and to 
disinfect. Two methods of disinfection, thermal or chemical, have been shown to be 
equally effective. The choice of disinfection system should be made in consultation 
with your eye care practitioner. 

Cleaning: Daily cleaning is necessary to remove mucus and other deposits which 
may have accumulated on the lens surface. Each time the lenses are removed 
from the wearer's eyes, both surfaces of the lenses must be cleaned using several 
drops of PREFLEX* Cleaning Solution. Lenses must be cleaned before they are 
disinfected, as deposits on the lenses tend to harden and become more difficult 
to remove after the lenses are disinfected. 

Disinfecting: AQUAFLEX* Lenses may be disinfected with either a heat or chem- 
ical regimen. One method or the other must be selected, but not both. The user 
must not alternate between methods. 

Thermal Disinfection Method: AQUAFLEX* Lenses may be effectively disinfected 
after cleaning with PREFLEX* Cleaning Solution with use of the AQUASEPT* 
Patient Unit or the AQUASEPT* II Disinfecting Unit and BOILNSOAK® Solution. 
Fresh BOILnSOAK* Solution must be used for daily storage of lenses or each 
time the lens is stored. The AQUASEPT” Patient Unit requires distilled water. The 
AQUAFLEX® Lens Storage Container or the AQUAFLEX* Lens Carrying Case must 
be emptied and filled with fresh BOILnSOAK* Solution just prior to disinfecting 
the lenses. 


Chemical Disinfection: Disinfection with PREFLEX* Cleaning Solution, FLEX! 
Solution and NORMOL” Rinsing Solution has also been shown to be an effe 
disinfection system for daily care of AQUAFLEX* Lenses. AQUAFLEX* Lense 
must be cleaned and rinsed daily (or after wearing) with PREFLEX* Cleaning 
Solution and NORMOL” Rinsing Solution. The AQUAFLEX* Lens Storage 
Container must be emptied and refilled with fresh FLEXSOL” Solution each | 
the lens is stored. Fresh -LEXSOL” Solution must be used daily for storage 
disinfection. WARNING: DO NOT MIX OR ALTERNATE THE DISINFECTION 
STORAGE SYSTEMS. FLEXSOL* SOLUTION SHOULD NOT BE USED WITH 
Hygiene: Before handling the lenses, hands must be washed, rinsed thoroug 
and dried with a lint-free towel. Cosmetics, lotions, soaps, oils and hand cre. 
must not come in contact with the lenses since eye irritation may result. If t 
spray is used while the lenses are being worn, the eyes must be kept closed 
the spray has settled. 

Fluorescein: Never use fluorescein while the patient is wearing the lenses 
because the lenses will become discolored. Whenever fluorescein is used, fl 
the eyes with normal saline solution and wait at least one hour before replacii 
lenses. Too early replacement may allow the lenses to absorb residual fluores 


ADVERSE REACTIONS 

Serious corneal damage may result from wearing lenses which may have so 
in hard contact lens solutions. Eye irritation may occur within a short time a 
putting on a hypertonic lens. Removal of the lens will relieve the irritation. 

Very rarely a lens may adhere to an eye as a result of a patient sleeping v 
the lens on, or as a result of wearing a hypotonic lens. If a lens adheres for i 
reason, the patient may be instructed to apply a few drops of BOILnSOAK" 
Solution (if using a thermal disinfection regimen) or ADAPETTES” Lubricatinc 
Solution (if using a chemical disinfection regimen), and wait until the lens m 
freely before removing it. 

Clinical studies indicate that corneal edema as manifested by symptoms : 
as rainbows or halos around light or visual blurring may occur if lenses are v 
continuously for too long a time. Removal of the lenses and a rest period of 
least one hour generally relieve these symptoms. If symptoms do not subsid 
promptly, professional consultation should be obtained. 

Excessive tearing, unusual eye secretions and photophobia are not norma 
these symptoms occur, the patient should be examined to determine their cz 


DOSAGE AND ADMINISTRATION 

Fitting: Conventional methods of fitting contact lenses do not apply to 
AQUAFLEX" (tetrafilcon A) Hydrophilic Contact Lenses. For a detailed descri 
of the fitting technique, refer to the Professional Fitting Guide for AQUAFLE) 
Hydrophilic Contact Lenses, copies of which are available from: UCO Optics, 
Rochester, New York 14623. 

Wearing Schedule: There may be a tendency for the patient to overwear the 
ienses initially. Therefore, the importance of adhering to the following initial « 
wearing schedule should be stressed to the patient. 


Wear Time Rest Period Wear Time 
(Hours) (Hours) (Hours) 


g 


OOnNOns WH = 
«oco --00» A 
— — — — — 
cec 00002 a 


10-14 10 balance of 
15 all waking hours waking hours* 


“lenses should never be worn 24 hours 


Lens Care and Handling: Care must be taken on the initial visit to assure tha 
patient is supplied with an appropriate AQUAFLEX” Patient Care Kit and fully 
understands all care and handling instructions for the lenses. As with any co 
lens, regular recall visits are necessary to assure patient health and compliar 
with instructions. 


How Supplied: Each lens is supplied sterile in a glass vial containing normal 
Saline solution. The glass vial is marked with the vault number, dioptric powe 
and manufacturing identification number. 


The AQUAFLEX™ Patient Care Kit is required for lens cleaning, disinfection ar 
Storing of the lenses. The Kit may consist of either of the following: 


Thermal Disinfection Regimen: AQUAFLEX* Patient Care Kit: AQUASEPT™ Pa! 
Unit or AQUASEPT" II Disinfecting Unit; AQUAFLEX” Lens Storage Container 
AQUAFLEX«* Lens Carrying Case; PREFLEX* Cleaning Solution; BOILASOAK* 
Solution; ADAPETTES* Lubricating Solution; AQUAFLEX” Patient Instruction I 


Chemical Disinfection Regimen: AQUAFLEX* Patient Care Kit: AQUAFLEX” Li 
Storage Container, PREFLEX” Cleaning Solution; NORMOL” Rinsing Solution; 
FLEXSOL* Disinfection and Storage Solution; ADAPETTES* Lubricating Solut 
AQUAFLEX* Patient Instruction Book. 


AQUAFLEX and AQUASEPT7 are registered trademarks of UCO Optics, Inc. 
PREFLEX, NORMOL, FLEXSOL, ADAPETTES and BOILnSOAK are registered 
trademarks of Burton, Parsons and Company, Inc. 


CAUTION: Federal law prohibits dispensing without prescription. 


UCO Optics, Inc. Aquaflex Division 


Rochester, New York 14623 
March 1979 x 


we're making 
new addition to our lineup... 


and we're 
making them 


.. One lens at a time. 


Introducing the Intermedics Posterior Chamber lens... 


Lathe cut and polished from Perspex(CQ)* the Posterior Chamber lens is a handsome 
addition to our line of fine quality intraocular lenses. We have given special 
attention to forming our loops to achieve dimensional consistency. As 

requested, small beaded tips and 0.5mm centering holes are 

provided to facilitate ease of implantation. | 


4 


The result? A lens that combines the benefits of lathe- 
cutting with desirable handling characteristics and 

the good looks of professional craftmanship. 

In short, it is a lens that is good enough be 


an Intermedics lens. 
*Trademark Imperial Chemical Industries, Ltd. 


odel 019 C Posterior Chamber Lens 
Clear Polypropylene Loops) 


ntermedics Intraocular, Inc, 1979 
>O. Box 617, Freeport, Texas 77541 


ATS: 1/800/231-2330 
Texas: 1/713/233-8611 


AUTION: Investigational Device. 
mited by United States law to investigational use. 
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Improved 


braided construction 
results in: 


*Trademark 






Superior smoothness 
Better knot security 
Improved handling characteristics 





—|n addition to the other benefits Available braided 
VICRYL suture is known for. Available dyed and undvyed. 
dyed and undyed on a wide variety 

of needles. 


EIHICON 


the closing word 





New 
monofilament 
develo ed for 






Available In tie-downs 
filament, —|n addition to the other benefits VICRYL suture 
dyed. is known for. Available in 9-0 and 10-0 sizes on 
wid ty of needl 


FIHICON 
| the closing word 


(See next page for complete product information. ) € ETHICON, INC. 197 
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COMPLETE PRODUCT INFORMATION 


VICRYL* (Polyglactin 910) 
Synthetic Absorbable Suture 


DESCRIPTION VICRYL (polyglactin 910) synthetic ab- 
sorbable suture ıs prepared from a copolymer of glycolide 
and lactide. These substances are derived respectively from 
glycolic and lactic acids The empirica! formula of the co- 
polymer is (C HO )m(C H:O )n 

VICRYL sutures are sterile. inert. nonantigenic. nonpyro- 
genic and elicit only a mild tissue reaction during absorption 
The braided and monofilament sutures are colored violet to 
enhance visibility in tissue. The braided suture iS also avall- 
able undyed (natural) 


ACTIONS Two important characteristics describe the in 
vivo behavior of absorbable sutures first, tensile strength 
retention, and second, the absorption rate (loss of mass) 
Subcutaneous tissue implantation studies of VICRYL suture 
in rats show at two weeks post-implantation approximately 
55% of its original tensile strength remains. while at three 
weeks approximately 20% of its origina! strength is retained 
Intramuscular implantation studies in rats show that the 
absorption of VICRYL suture is minimal until about the 40th 
post-implantation day Absorption is essentially complete 
between the 60th and 90th days 


INDICATIONS VICRYL synthetic absorbable suture is in- 
tended for use as an absorbable suture or ligature 


CONTRAINDICATIONS This suture being absorbable 
should not be used where extended approximation of tissues 
under stress is required 


WARNINGS The safety and effectiveness of VICRYL (poly- 
glactin 910) suture in neural tissue. and in cardiovascular 
surgery have not been established 

Under certain circumstances. notably orthopedic proce- 
dures. immobilization by external support may be employed 
at the discretion of the surgeon 


Do not resterilize 


PRECAUTIONS  VICRYL suture knots must be properly 
placed to be secure. Place the first throw in precise position 
for the final knot. using a double loop. tie the second throw 
Square. using horizontal tension, additional throws are 
advisable 

Skin and conjunctival sutures remaining in place longer than 
7 days may cause localized irritation and should be removed 
as indicated 

Acceptable surgical practice must be followed with respect 
to drainage and closure of infected wounds 


ADVERSE REACTIONS Reactions reported in clinical 
trials which may have been suture related have been mini- 
mal These include skin redness and induration. rare in- 
stances of hemorrhage. anastomotic leakage wound 
separation in the eye. and abscesses 


DOSAGE AND ADMINISTRATION Use as required per 
operation 


HOW SUPPLIED  VICRYL sutures are availabie sterile. as 
braided dyed (violet) and undyed (natural) strands in sizes 
3 to 8-0. in a variety of lengths. with and without needles 
and on LIGAPAK ligating reels VICRYL sutures. mono- 
filament, dyed (violet) are available in sizes 9-0 and 10-0 
in a vanety of lengths with needles 


Also available in sizes 1 to 4-0 attached to ATRALEASE 
CONTROL RELEASE needles 


Trademark 


EIHICON 


For the Discriminating 
Eye Physician 


Depend on the Services of a 
Guild Optician 





IN LYNCHBURG, VA. 
A. G. JEFFERSON 


INC. 


Tate Springs Office 
2010 Tate Springs Road 


Downtown Office 
Allied Arts Buildings 


Timberlake Office 
Timberlake Plaza 


REGISTERED OPTICIANS 


WE DO NOT PRESCRIBE GLASSES—WE MAKE THEM 





DMV Contact Lens 


Remover 


The NO STRETCH Method of 
Contact Lens Removal 


So simple, so far superior to the manual method of 
stretching the eyelids, that every one of your patients 
should use this procedure for removing contact lenses. 
Just the wetting of the cup and a gentle touch to the 
lens does it. Complete with carrying case. 


Available from your contact lens laboratory 


OVERSEAS OUTLET: 


Willi Ott Kontaklinsen 
Stauffacherstrasse 5, 8004 Zurich, Switzerland 


DMV Contact Lens Company 
Box 2829 Zanesville, Ohio 43701 
Phone: (614) 452-4787 





Style 7P the most widely used suture Style 21P... che only lathe cut suture fixatio 
fixation lens lens for vertical loop fixation 


Stigate the quality oi 





ans resolution consistently exceeds 
ar sensitivity. 





LO CM 2 Rm. surfaces and edges 


of implantation. are finely polished. 


Diopter power is measured on each lens toa 
+ 0.5 D tolerance. 


All CILCO looped lenses are available for immediate delivery 
in a full range of powers and styles and are shipped prepaid. 
Call toll free for additional information. 


"See us at booths 915, 917 and 919 at the AAO” 


LLL. 


The standard of excellence in intraocular lenses 
1616 13th Avenue, Huntington, West Virginia 25717, Toll Free: 800/624-3418 or call collect: 304/697-4422 





CAUTION: INVESTIGATIONAL DEVICE LIMITED BY FEDERAL LAW TO INVESTIGATIONAL USE. 
See package insert for full prescribing information. 





P O. Box 6300, Ottawa. Canada K2A 3W3 Tel 


The Lastertek dual Argon- 
Krypton coagulator offers capabilities 
beyond those of competitive systems. It 
can be freely coupled to the Haag-Streit 
900 or Zeiss 30SL slit lamps, so that the 
beam and slit light are coaxial. It retains 
all nermal functions, manoeuvring and 
working space of the slit lamps. 
Peripheral areas are easly reached and 
treatment is convenient for both doctor 
and Datient. And, it can be disconnected 
in seconds to permit independent use of 
the slit lamp 


The rugged mirror and focusing 
system delivers the beam through a 
telescopic, articulated arm, providing 
unifarm intensity without the “hot spots” 
whicn can occur with fibre optic systems 
A short depth of focus and a large 
convergence angle ensure coagulation at 
the desired point 


The Model 40A Argon 
photocoagulator offers 3 watts of power 
at the cornea. The Model 41AK also 
includes a 1 watt Krypton laser which 
produces a red light particularly suitable 
for coagulations in the papillomacular 
area or for cases of vitreous 
hemorrhage. The lasers are instantly 
selectable to suit the desired treatment 





Dual Argon-Krypton laser is as easy to use as your slit lame 


And, a Krypton laser can be added to 
up-grade the Model 40A, at any time. 


Models 40A and 41 AK feature 
Spectra-Physics ion lasers equipped with 
beryllium oxide tubes. The advanced 
design and high quality are your 
assurance of long life, stable output, 
instant shut down and immediate re-start. 


Both Lasertek coagulators are 
available throughout North America from 
Atomic Energy of Canada, and service is 
ensured by AECL factory trained 
technicians backed up by Spectra- 
Physics' service centres. For complete 
information contact AECL. 


, Atomic Energy 
? of Canada Limited 
Medical Products 


(613) 592-2790. Cable Nemota. Telex: 053-4162 
In the United States: Chicago. (312) 593-3242 Philadelphia (215) 441-5353 Atlanta: (404) 987-9280. Dallas (214) 233-0939. Los Angeles: (714) 989-3900 
In Australia: PO. Box 57 Crow s Nest North. Sydney 2065 NSW. And agents throughout the world 





Sortisporin® Ophthalmic Suspension 





or 








on 








(Sterile) 


your eyes 


Cortisporin® Ophthalmic Ointment 


4 


(Sterile) 





[] Because of your specialized knowledge 
and training, we believe that only you should 
prescribe the Cortisporin* ophthalmic prod- 
ucts—and that's why they are promoted only 
to ophthalmologists. 

[] For your patients the Cortisporin ophthal- 
mic products provide an effective therapeutic 
spectrum. The antibacterials act together 
against susceptible bacterial pathogens com- 
monly involved in the ophthalmic infections 
accessible to topical therapy* The hydrocor- 
tisone component gently and rapidly relieves 
signs and symptoms of inflammation and in- 
hibits corneal neovascularization. 

[] Economical, too, with the two sterile forms 
providing convenient day and night coverage 
at lower cost than most other major brands of 
similar activity. 


Cortisporin Ophthalmic 


Suspension Sterile 
(Polymyxin B — Neomycin — Hydrocortisone) 


Each cc contains Aerosporin" (Polymyxin B Sulfate) 10,000 units, 
neomycin sulfate 5 mg (equivalent to 3.5 mg neomycin base), 
hydrocortisone 10 mg (1%),thimerosal (preservative) 0.001%. The 
vehicle contains the inactive ingredients cetyl alcohol, glycery! 
monostearate, liquid petrolatum, polyoxyl 40 stearate, propylene 
glycol and purified water. Bottle of 5 cc with sterile dropper. 


Cortisporin® Ophthalmic 
Ointment Sterile 
(Polymyxin B — Bacitracin - Neomycin — Hydrocortisone) 


Each gram contains Aerosporin* (Polymyxin B Sulfate) 5,000 
units, bacitracin zinc 400 units, neomycin sulfate 5 mg (equivalent 
to 3.5 mg neomycin base), hydrocortisone 10 mg (1%), special 
white petrolatum qs. Tube of 1/8 oz with ophthalmic tip 


*INDICATIONS: Based on a review of these drugs by the National Academy of 
Sciences — National Research Council and/or other information, FDA has classi- 
fied the indications as follows: 

"Possibly" effective: For the treatment of nonpurulent bacterial infections of 
the eye due to organisms sensitive to the antibiotic ingredients of the drugs and 


when the anti-inflammatory action of the hydrocortisone is'indicated as in non 
purulent bacterial, allergic, vernal and phlyctenular conjunctivitis; nonpurulent 
blepharitis; interstitial, sclerosing, postoperative or acne rosacea keratitis; super 
ficial chemical and thermal burns of the cornea. 

Final classification of the less-than-effective indications requires further inves 
tigation. 





CONTRAINDICATIONS: These products are contraindicated in acute purulent con- 
junctivitis and blepharitis; tuberculous, fungal or viral lesions of the skin or eye, 
including herpes simplex, dendritic keratitis, vaccinia or varicella; and conditions in 
volving the posterior segment of the eye. They are also contraindicated in those indi 
viduals who have shown hypersensitivity to any of their components. 


PRECAUTIONS: Extended ophthalmic use of topical steroid therapy may result in 
glaucoma with possible damage of the optic nerves, posterior subcapsular cataract 
formation, or may aid in the establishment of secondary ocular infections from 
fungi or viruses liberated from ocular tissues. It is advisable that intraocular pres 
sure be checked frequently. In those diseases causing thinning of the cornea, perfo 
ration has been known to occur with the use of topical steroids. As with any 
antibiotic preparation, prolonged use may result in the overgrowth of nonsusceptible 
organisms, including fungi. Appropriate measures should be taken if this occurs 


ADVERSE REACTIONS: Articles in the current medical literature indicate an increase 
in the prevalence of persons allergic to neomycin. The possibility of such a reaction 
should be borne in mind. 


Complete literature available on request from Professional Services Dept. PML 


Burroughs Wellcome Co. 
dx Research Triangle Park 
Wellcome North Carolina 27709 


Miniphage: 
You Couldnt 
Ask for More, 
or Less. 


©1979 David Kopf Instruments 


More, since the DKS Miniphage 
is the only miniature cutter 
with built-in infusion. There is 
no increase in the intrusion 
volume due to the addition of 
an infusion sleeve. The DKS 
Peyman Vitrophage accom- 
modates all procedures 
including Anterior, Posterior 
and Open Sky. 

Less, since the new handpiece 
has a 1.05mm diameter, with 
the infusion built-in. 

The model V3001-120 has the 
familiar finger port for control of 
suction. The companion piece, 
the V3001-124, is a positive 
control device with vacuum 


controlled by a foot switch. 
The new Miniphage joins the 
Vitrophage line of precision 
standard and wide-angle, 
disposable cutting heads in 


sterile packaging. 


A product of David Kopf Instrume 
7327 Elmo St., Tujunga, CA 91042 
Telephone: (213) 352-5955 
Eastern Regional Office 

Telephone: (201) 746-1485 


Peyman/Vitrophage 
COE tu gen BESTE: PO EHN 


x 


Ready when you are, everytim 
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THINK 
BAUSCH & LOMB 
..FOR PROFESSIONAL RESULTS 


Your patients place their trust in your 
professional competence. You rely on the 
Capabilities of your instruments to aid you in 
diagnosis and treatment. 

The BAUSCH & LOMB Keratometer, the Model 
70 Vertometer, the Greens’ Refractor, the 
Copeland Streak Retinoscope and the 
AUTO-PLOT Projection Tangent 
Screen are among the products 

that have established the Bausch & 
Lomb reputation for unexcelled 
quality and dependability during 
over 80 years of ophthalmic 
instrument manufacturing. 

For detailed product information 
use the coupon below 
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Scientific Optical Products Division CSO 
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A Computer Report 





Effect on |.0.P. over an 18-hour period after a single 
oral dose of DIAMOX SEQUELS, based on computer 
analysis of patient !.0.P. records. 





Steady-state blood levels of acetazolamide over a 
period of 12 hours following one DIAMOX SEQUELS 
Capsule twice a day, compared with administration of 
250 mg tablets q./.d. Based on computer analysis of 
patient blood samples. 


DIAMOX SEQUELS 





ACETA ZOLA MIDE 


Sustained Release Capsules 500 mg. 


Proven bioavailability for effective control of I.O.P. 
with convenient b./.d. dosage 


Elaborate and complex manufacturing processes 
achieve the correct blend of coated and uncoated 
granules for sustained and optimal release of 
DIAMOX SEQUELS medication. Equally important, 


computer analysis confirms batch to batch bio- 
availability after manufacture. DIAMOX SEQUELS — 
convenient b.i.d. dosage that produces a predictable 
response in your patients. 





Indications: Tablets and Parenteral only: For adjunctive treat- 
ment of: edema due to congestive heart failure; drug-induced 
edema; centrencephalic epilepsies (petit mal, unlocalized sei- 
zures). All forms: Chronic simple (open angle) glaucoma, secon- 
dary glaucoma, and preoperatively in acute angle closure 
glaucoma where delay of surgery is desired in order to lower 
intraocular pressure. 

Contraindications: When sodium and/ or potassium serum 
levels are depressed, in marked kidney and liver disease or 
dysfunction, suprarenal gland failure and hyperchloremic 
acidosis. Long-term use in chronic noncongestive angle closure 
glaucoma. 

Warning: Although teratogenic and embryocidal effects demon- 
strated in mice at more than ten times the equivalent therapeutic 
doses have-not been evidenced in humans, do not use DIAMOX 
in pregnancy, especially during the first trimester, unless ex- 
pected benefits outweigh these potential adverse effects. 
Precautions: Increasing the dose may increase drowsiness and 
paresthesia and decrease diuresis. Adverse reactions common 


to all sulfonamide derivatives may occur: fever, rash, crystalluria, 
renal calculus, bone marrow depression, thrombocytopenic 
purpura, hemolytic anemia, leukopenia, pancytopenia, 
agranulocytosis. Early detection is advised and if such occur, 
discontinue drug and institute appropriate therapy. 

Adverse Reactions: Short-term therapy; (minimal) pares- 
thesias, particularly a “tingling” feeling in the extremities; some 
loss of appetite, polyuria, drowsiness, confusion. Long-term 
therapy: An acidotic state may supervene usually corrected by 
bicarbonate. Transient myopia. Other: (occasional) urticaria, 
melena, hematuria, glycosuria, hepatic insufficiency, flaccid 
paralysis, convulsions. 


LEDERLE LABORATORIES, 


A Division of American Cyanamid Company 
Pearl River, New York 10965 019-9 











For more information, contact your Storz 
representative or write Storz Instrument Company, 
Dept. A., 3365 Tree Court Industrial Blvd., 
St. Louis, Mo. 63122 


"Consistent Craftsmanship Since 1893" 








INSTRUMENT COMPANY 
Tree Court ind. Blvd. St Louie MO 63122 (Call toll fraa R00.32R.0RAn in Mieenuri nali anila 
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Precision in Vision 
Presenting Four Different Points of View 


1, Friedmann Visual Field Analyser 3. The Original Perkins Hand-held 
This specialist, no nonsense instrument, is designed Applanation Tonometer 
for the rapid screening of central field defects due to This very fine portable instrument, based on the 
glaucoma or macular pathology. So easy is the method of Goldmann principle, has been used in eye surveys world- 
operation that it can be left to para-medical staff. You miss wide. Being powered by two Mallory Duracell batteries the 
less, diagnose earlier and the examination is completed in instrumentis free of any trailing cables and is an ideal 
minutes. instrument for early post-operative use and domiciliary visits. 
2.Synoptophore-Models 2051, 2052 & 2053 4. Aimark Projection Perimeter 
An internationally acknowledged range of A self-recording instrument permitting the use of 
instruments for the measurement and treatment of squint. 64 different evenly illuminated test stimuli. The grey 


This is the basic instrumentation for all leading coloured arc on to which the stimuli are projected, 
orthoptic clinics. There is an unparalleled _ : extends 100* on each side of the central 
range of Synoptophore slidesfrom Seo x z% fixation point and is rotatable 

which to chose. 45] Eu » through 360°. 









ee owe m RO 
— 


DISTRIBUTORS U.S.A. 
Doig Optical Co. Pittsburgh. 
House of Vision Instrument Company. 





Clement Clarke = — aera rnin neinnar: feng ees Des 
EAM C oines: Detroit: Houston: Kansas City: Los Angeles: 
International Ltd. dr DP Milwaukee: Minneapolis: New Orleans: New York: Orlando: 
15, WIGMORE STREET, "n Pittsburgh: Portland: San Francisco: Washington D.C., 
LONDON W1H 9LA, ENGLAND Ec. Osrertag Optical Services Inc. St. Louis, Parsons Optical 


Service Inc. San Francisco, Alfred P. Poll Inc. New York, 
West Coast Optical Co. Bradenton, 

CANADA 

Imperial Optical Co. Toronto: Winnipeg, 





ig enough for the RELIANCE 
ombo 2000-80 or 2000-65. 
ne high rise chair and instru- 
yent stand share a common 
ase. This advanced design 
ses only 20 square feet of 
oor space. Examination is 
asy, patient access is 
xcellent 

The 2000-80's chair element 
fully-powered for effortless 
atient positioning from seated 


ually articulated. Three major 
instruments may be accom- 
modated when a third arm 
(NOt shown) is extended from 
the support column. The wells 
in the swiveling console hold 
three rechargeable or corded 
instruments. A fourth may be 
accommodated by the con- 
sole s binding posts. 

Choose colors from a wide 
selection of handsome uphol- 


tweed. The epoxy enamel 
bases are color keyed 

The Combo 2000 is compac 
I's versatile, requires minimc 
maintenance, and is a vern 
attractive addition to any 
office. Check with your deale 
He may have one available f 
you, soon. Or write for details t 
F. & F Koenigkramer, 96 Cald 
well Drive, CINCIN 
45216. Dept. AJ-9 
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~ (TIMOLOL MALEATE | MSD). 


OPHTHALMIC SOLUTION 


ll need 


for most patients with chronic 


the only agent you 
-angle glaucoma. 








„AION 


TIMOPTIC alone: 
greater efficacy and safety 


e Significantly more effective than pilocarpine or 
epinephrine in reducing IOP* 

* Adverse effects commonly caused by pilocarpine 
and epinephrine (as reported in the literature) 
rarely encountered with TIMOPTIC. 


TIMOPTIC (Timolol Maleate, MSD) alone 
controlled 76% of patients (485 of 638) 
Based on clinical studies of 638 patients maintained 
on therapy from 14 to 477 days: 

e approximately 7696 (485 of 638) of patients 
satisfactorily managed on TIMOPTIC alone 
(IOP less than 22 mm Hg). 

® approximately 93% (593 of 638) of patients 
satisfactorily managed with TIMOPTIC alone or 
administered concomitantly with other 
antiglaucoma agents. 


TIMOPTIC alone: 
highly effective long-term therapy 


TIMOPTIC alone maintained control of IOP 
with no evidence of tolerance observed in 
102 patients for over 2 years 


27 | 
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In a long-term maintenance study, the mean IOP was reduced from 
an untreated level of 27.3 mm Hg to 18.9 mm Hg after three months 
of treatment. The mean IOP remained below this level at all 
subsequent intervals up to 28 months 








TIMOPTIC alone: 

greater patient comfort 
and convenience 
TIMOPTIC alone offers: 

e little or no change in pupil size 

e little or no blurring of vision 

è little or no effect on tear production 
e little or no hyperemia 

e no dimming of vision 

è no night blindness 


e simple ‘“‘one-drop”’ b.i.d. dosage may encourage 
long-term compliance 

There are significantly fewer and less severe side 

effects than with pilocarpine or epinephrine.* 


TIMOPTIC 
compatible with other agents: 


Helpful in the management of a broader range 
of patients. 


e For the patient who needs reduction of IOP greater 
than that provided by one drop 0.596 TIMOPTIC 
twice a day, concomitant therapy with pilocarpine 
and other miotics, and/or epinephrine, and/or 
systemically administered carbonic anhydrase 
inhibitors, such as acetazolamide, can be 
used with TIMOPTIC. 


* |n some patients who respond inadequately to 
maximum available drug therapy, the addition of 
TIMOPTIC may result in satisfactory management 
of intraocular pressure, thus possibly postponing 
the need for surgery. 


TIMOPTIC is contraindicated in patients who are 

hypersensitive to any component of this product. 

Occasionally, mild ocular irritation has been reported. 
Sufficient clinical data have not been obtained 

to show safety or efficacy in narrow-angle or 

angle-closure glaucoma. TIMOPTIC is not 

recommended for use in children at this time. 


"Based on controlled multiclinic studies, evaluating over 1000 patients 


MSD For a brief summary of 
Prescribing Information, 
please see following page. Copynght « 1979 by Merck & Co In 
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Timoptic 


(TIMOLOL MALEATE | MSD) 
OPHTHALMIC SOLUTION 


a beta-adrenergic 
blocking agent 
in ophthalmic solution 





a significant advance in the treatment of: 

e chronic open-angle glaucoma 

e ocular hypertension 

e aphakic glaucoma 

e some patients with secondary glaucoma 
e 


some patients who respond inadequately to 
multiple antiglaucoma drug therapy 


How to start patients on TIMOPTIC: 
Usual starting dosage: one drop 0.25% TIMOPTIC in 
each eye twice a day. 


How to transfer from current therapy to TIMOPTIC: 


1. On the first day: continue with the agent(s) already 
being used and add one drop 0.25% TIMOPTIC in 
each eye b.i.d. 


2. On the second day: discontinue the oreviously 
used agent(s) and continue with TIMOPTIC in each 
eye b.i.d. 


If clinical response is not adequate: 
Dosage may be increased (from the 0.25% solution) 
by changing to one drop 0.5% TIMOPTIC 
twice a day in each eye. If the intraocular pressure is 
maintained at satisfactory levels, the dosage 
schedules may be changed to one drop once a day 
in each eye. Dosages above one drop of 0.5% 
TIMOPTIC twice a day generally have rct been 
shown to produce further reduction of IOP 
Because of diurnal variations in intraocular 
pressure, satisfactory response to the once-a-day 
dose is best determined by measuring the 
intraocular pressure at different times during the day. 
In patients with a history of severe cardiac 
disease, pulse rates should be checked 
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CONTRAINDICATIONS: TIMOPTIC is 
contraindicated in patients who are hypersensitive to 
any component of this product. 

PRECAUTIONS: Should be used with caution in 
patients with known contraindications to systemic use 
of beta-adrenergic receptor blocking agents. These 
include bronchial asthma; sinus bradycardia and 
greater than first-degree block; cardiogenic shock; 
right ventricular failure secondary to pulmonary 
hypertension; congestive heart failure; concomitant 
use with adrenergic-augmenting psychotropic drugs. 
In patients with a history of severe cardiac disease, 
pulse rates should be checked. Patients who are 
already receiving a beta-adrenergic blocking agent 
orally and who are given TIMOPTIC should be 
observed for a potential additive effect either on the 
intraocular pressure cr on the known systemic effects 
of beta blockade. 

Sufficient clinical data have not been obtained to 
show safety or efficacy in narrow-angle or 
angle-closure glaucoma. 

Pregnancy: TIMOPTIC has not been studied in 
human pregnancy. The use of TIMOPTIC in pregnant 
women requires that tne anticipated benefit be 
weighed against possible hazards. 
Use in Children: Since clinical studies in children have 
not been done, TIMOPTIC is not recommended for 
use in children at this time. 
ADVERSE REACTIONS: Occasionally, signs and 
symptoms of mild ocular irritation have been 
reported. Slight reduction of the resting heart rate 
(mean reduction 2.9 beats/minute, standard 
deviation 10.2) has been observed in some patients. 
Local hypersensitivity reactions have occurred rarely. 
Note: TIMOPTIC has been used in patients with 
glaucoma wearing conventional (PMMA) hard 
contact lenses, and has generally been well tolerated. 
TIMOPTIC has not been studied in patients wearing 
lenses made with materials other than PMMA. 
HOW SUPPLIED: 

TIMOPTIC Ophthalmic Solution, 0.2596 

TIMOPTIC Ophthalmic Solution, 0.596 
Both are available in 5-ml plastic OCUMETER* 
Ophthalmic Dispenser with a controlled drop tip. 
J8TMO5 (DC7046004) 


M S D For more detailed information, 
— CONSU your MSD Representative or 
K see full Prescribing Information. 
Merck Sharp & Dohme, Division of 
Merck & Co., INC., West Point, Pa. 19486. 








UNCOMPLICATED 








DISPENSING. 









introducing the PRACTICE-MATE" 
INVENTORY PLACEMENT PLAN 


Y AOSOFT (tetrafilcon A) Hydrophilic Contact Lense 


ACTICE-MATE gives you the convenience of an AOSOF T lens inven- 
ry for immediate fitting and replacements. It also allows you to lower you 
SOFT lens replenishment costs. Yet, since the one-time fee and 
ice space requirements are minimal, PRACTICE-MATE leaves you fre: 
to manage your practice as you see fi 


PRACTICE-MATE. Its lens leasing 
the way you want it. For more informe 
tion, contact your AOSOFT Distrib- 
utor or call toll-free 800-225-7 750 
(in Massachusetts, 617-/65-9711). 












AO 


American Optical Corp 
SOFT CONTACT LENS f 


AOSOFT® (tetrafilcon A) Southbridge, MA 01551 


Hydrophilic Contact Lenses are 
supplied to the U.S. Olympic Team © 1979 American Optical Corp 


If you trace it to one of these common problems... 
x VOR. UN Acute bacterial 
x conjunctivitis” 
Marked by itching 
or burning, hyper- 
emia, lid edema and 
lacrimation or puru- 
lent discharge. 
Second only to re- 
fractive errors in 
frequency among 
ocular complaints. 


Bacterial 

corneal ulcer’ 

Pain, photophobia, 
lacrimation and 
blepharospasm are 
usual presenting 
svmptoms. Prompt in- 
stitution of therapy is 
vital to avoid possi- 
ble visual difficulty. 


" When due to susceptible microorganisms. 


Gantrisin * sulfisoxazole diolamine Roche Indications: Conjunctivitis. corneal ulcer. other superficial 
Ophthalmic Solution, Ophthalmic Ointment ocular infections due to susceptible microorganisms: as ad- 
Before prescribing. please consult complete product junct in systemic sulfonamide therapy of trachoma 
information, a summary of which follows: Contraindications: Hypersensitivity 
Precautions: Incompatible with silver preparations: inac- 
tivated by para-aminobenzoic acid in purulent exudates: ma 
increase growth of nonsusceptible organisms. including 





Dosage and Administration: Solution 2-3 drops in eye 3 


r more times daily Take care not to ci 


Qintment: small amount ir 


IOWET Cl 


njunctival 


sac 1 


ntaminate dropper 


3 umes 


watch it respond to 


Effective treatment for conjunctivitis, 
corneal ulcer and other infections due to 
susceptible microorganisms, such as 
Staphylococcus aureus 

Ophthalmic Solution—a sterile, isotonic 
preparation containing 4% (40 mg/ml) sul- 
fisoxazole diolamine—generally avoids sig- 
nificant stinging or burning 

Ophthalmic Ointment—also containing 
4% sulfisoxazole diolamine—provides more 
sustained contact with the ocular infection 
and is particularly appropriate for night- 
time therapy 

A Brief Summary of the product infor- 
mation, below, provides precautions and 
contraindications 


Main photo taken with the Car] Zeiss photo sli 
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brand of gentamicin sulfate, USP 


oolution-Sterile — Ointment-Sterile 
Each ml. or gram contains gentamicin sulfate equivalent to 3.0 mg. 
gentamicin. 


DESCRIPTION Gentamicin sulfate is a water-soluble antibiotic of 
the aminoglycoside group active against a wide variety of pathogenic 
gram-negative and grar positive bacteria. . 

GARAMYCIN i Solution is a sterile, aqueous solution 
buffered to approximately pH 7 for use in the eye. Each ml. contains 
gentamicin sulfate (equivalent to 3.0 mg. gentamicin}, disodium phos- 
phate, monosodium phosphate, sodium chloride, and benzafkonium 
chloride as a preservative. 

GARAMYCIN Ophthalmic Ointment is a sterile ointment, each gram 
containing gentamicin sulfate (equivalent to 3.0 mg. gentamicin) ina 
bland base of white petrolatum, with methylparaben and propylparaben 
as preservatives, 

ACTIONS The gram-positive bacteria against which gentamicin 
sulfate is active include coagulase-positive and coagulase-negative 
staphylococci, including certain strains that are resistant to penicillin; 
Group A beta-hemolytic and non-hemolytic streptococci; and Diplococ- 
cus pneumoniae. The gram-negative bacteria against which gentamicin 
sulfate is active include certain strains of Pseudomonas aeruginosa, 
indole-positive and indole-negative Proteus species, Escherichia coli. 
Klebsiella pneumoniae CFriedlander's bacillus), Haemophilus influenzae 
and Haemophilus aegyptius (Koch-Weeks bacillus}, Aerobacter 
aerogenes, Moraxella iacunata (diptobacillus of Morax- Axenfeld) and 
Neisseria species, including Neisseria gonorrhoese. Although significant 
resistant organisms have not been isolated from patients treated with 
gentamicin at the present time, this may occur in the future as resistance 
has been produced with difficulty in vitro by repeated exposures. 
INDICATIONS GARAMYCIN Ophthalmic Solution anc 

are indicated in the topical treatment of infections of the external eye and 
its adnexa Caused by susceptible bacteria. Such infections embrace 
conjunctivitis, keratitis and keratoconjunctivitis, corneal ulcers. blepharitis 
and biepharoconjunctivitis, acute meibomianitis, and dacryocystitis. 
CONTR CATIONS GARAMYCIN Solution and 
Ointment are contraindicated in patients with known hypersensitivity 

to any of the components. 

WARNINGS GARAMYCIN Ophthalmic Solution is not for injection. 

It should never be injected subconjunctivally, nor should it be directly 
introduced into the anterior chamber of the eye. 

PRECAUTIONS Prolonged use of topical antibiotics may gwe rise 

to overgrowth of nonsusceptible organisms, such as fungi. Should this 
occur, or i irritation or hypersensitivity to any component of the drug 
develops. discontinue use of the preparation and institute appropriate 


therapy. 
Ophthalmic ointments may retard corneal healing. 
ADVERSE REACTIONS Transient irritation has been reported with 


the use of GARAMYCIN Ophthalmic Solution. 
eS MK or stinging may occur with the use of GARAMYCIN 


DOSAGE AND ADMINISTRATION GARAMYCIN Ophthalmic 
Solution: instil one or two drops into the affected eye every four hours. 
in severe infections, dosage may be increased to as much as two drops 
once every hour. 
GARAMYCIN Ophthalmic Ointment: apply a small amount to the 
affected eye two to three times a day 
HOW SUPPLIED GARAMYCIN Ophthalmic Solution —Sterile, 5-ml. 
plastic dropper bottle, sterile, boxes of one and six. Store away from heat. 
GARAMYCIN Ointment — Sterile, '4-ounce tube, boxes 
of one and six. Store away from heat. NOVEMBER 1973 10082900 


Sodium SULAMYD' 55: 


| sultacetamide sodium, USP 
Ophthalmic Solution 30%- Sterile, Ophthalmic Solution 1096 — Sterile, 
Ophthalmic Ointment 10% — Sterile l 

INDICATIONS Sodium SULAMYD is indicated for the treatment of 
conjunctivitis, Corneal ulcer, and other superficial ocular infections due 
to susceptible microorganisms, and as adjunctive treatment in systemic 
sultonamide RR oftrachoma. 

CONTRAINDICATIONS | Sodium SULAMYD is contraindicated in 
individuals with Known or suspected sensitivity to sullonamides or toany 
of the ingredients of the preparations. 

PRECAUTIONS . Sodium SULAMYD products are incompatible with 
Silver preparations. Ophthalmic ointments may retard corneal healing. 
Non-susceptible organisms, including fungi. may proliferate with the 
use of these preparations. Sulfonamides are inactivated by the para- 
arminobenzoic acid present in purulent exudates. 

Sensitization may recur when a sulfonamide is re-administered irre- 
spective of the route of administration, and cross sensitivity between 
different sulfonamides may occur. if signs of sensitivity or other untoward 
reactions occur, discontinue use of the preparation. 

ADVERSE REACTIONS | Sulfacetamide sodium may cause local 
irritation. Transient stinging or burning has been reported with the 30% 
Solution of sulfacetamide sodium. 


Although sensitivity reactions to sultacetamide sodium are rare, an 
isolated incident of Stevens-Johnson syndrome was reported in a patient 
who had experienced a previous bullous drug reaction to an orally 
administered sulfonamide, and a single instance of local hypersensi- 
tivity was reported which progressed to a fatal syndrome resembling 
systemic lupus erythematosus. FEBRUARY 1979 11035833 


d 


brand of prednisolone acetate, USP and sulfacetamide sodium, USP 
Ophthalmic Suspension —Sterile, Ophthalmic Ointrnent — Sterile. 

Each ml. or Gm. contains 5 mg. prednisolone acetate, USP and 100 mg. 
sulfacetarnide sodium, USP 


INDICATIONS i 
Based:on a review of this drug by the National Academy of Sciences | 
~ National Research Council and/or other information, FDA has | 
Classifiec the indications as follows: i 
"Possibly" effective: for the treatment of the following inflammatory | 
and allergic conditions affecting the eyelids and anterior segment | 
of the eye. EYELIDS: allergic blepharitis. blepharitis associated with — | 
seborrheic dermatitis and other nonpurutent types of blepharitis. i 
CONJUNCTIVA: allergic conjunctivitis, Le.. vernal, phiyctenular, and 
other nonpurulent forms of conjunctivitis including those associated 
with hay ever, and conjunctivitis due to physical agents such as 
foreign bodies, chemicals (acids, alkalies} and other irritants. | 
CORNEA, SCLERA, IRIS, AND UVEA: interstitial, postoperative, and | 
sclerosing keratitis, chemical and thermal burns of the cornea: | 
| corneal ulcer; herpes zoster ophthaimicus; phlyctenular keratocon- | 
iunctivitis; corneal neovascularization: scieritis; episcientis: acute. 
chronic, and traumatic iridocyclitis 
Final classification of the less-then-effectiveindicabons requires — | 
further irvestigation. | 


RR 


in deep-seated infections, such as endophthalmitis, panophthalmitis, 
and orbitai cellulitis, or when systemic infection threatens. specific oral 
(antibiotic, sulfonamide) therapy should be employed. Local treatment 
may be used as adiunctive therapy. 

CONTRAINDICATIONS The contraindications for METIMYD are the 
same as those for other corticosteroid- sulfonamide preparations. Topical 
ophthalmic corticosteroid preparations and combinations are contra- 
indicated in: early acute herpes simplex and the early acute stages of 
most other viral diseases of the cornea and conjunctiva: active tuber- 
culosis of the anterior segment of the eye: fungal disease of the cornea. 
conjunctiva and lids: acute purulent untreated infections of the eye which, 
like other diseases caused by microorganisms, may be masked or 
enhanced by the presence of the steroid. 

METIMYD Ophthalmic Suspension and Ointment are contraindicated 
in individuals with known or suspected sensitivity to sulfonamides or 
to any of the ingredients of the preparation. 

PRECAUTIONS Whenever itis suspected that the infection is caused 
by organisms non-sensitive to sulfonamides, supplemental therapy with 
appropriate antibiotic agents should be included. If the infection fails to 
respond promptly, the medication should be discontinued and other 
appropriate measures started. 

Extended use of topical steroid therapy may cause increased intra- 
ocular pressure in certain individuals. In prolonged therapy, itis advisable 
that intraocular pressure be checked frequently. In those diseases 
causing thinning of the cornea, perforation has been known to have l 
occurred with the use of topical steroids. The protracted use of topical 
corticosteroids in the eye reportedly has been rarely associated with the 
development of posterior subcapsular cataracts. As with any antibac- 
tenal preparation, prolonged use may result in overgrowth of non- 
susceptible organisms, including fungi. if superinfection occurs, 
appropriate measures should be instituted. 

Sulfonamides are inactivated by the para-aminobenzoic acid present 
in purulent exudates. METIMYD Ophthalmic Suspension and Ointment 
are incompatible with silver preparations. Ophthalmic ointments may 
retard corneal healing. 

Sensitization may recur when a sultonamide is readministered irre- 
spective of the route of administration, and cross sensitivity between 
different sulfonamides may occur. ff signs of sensitivity or other untoward 
reactions occur, discontinue use of tne preparation. 

ADVERSE REACTIONS Suifacetarnide sodium may cause transient 
Stinging or burning, or local irritatior:. 

Aithough sensitivity reactions to sulfacetamide sodium are rare, an 
isolated incident of Stevens-Johnson syndrome was reported in a patient 
who had experienced a previous bu'lous drug reaction to an orally 
administered sulfonamide, and a single instance of local hypersensi- 
tivity was reported which progressed to a fatal syndrome resembling 
systemic kupus erythematosus, FEBRUARY 1979 11792006 


For corapiete details, consult package insert or literature available 
from your Schering Representative; or Professional Services Depart- 
ment, Schering Corporation, Kenilworth. New Jersey 07033. 


Schering Corporation 
Kenworth, N.J 07033 
8094 
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a brand of gentamicin sulfate, USP MID 
i. Each mi. or gram contains gentamicin sulfate brand of prednis 


& enuivalent to 3.0 mg. gentamicin. sulfacetamide $ 
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| Suspension and Oint 









*Due to susceptible pathogens "NINE $ 
: tThis drug has been evaluated as "possibly" effective for - 
i ! thís indication. din 
: | " i 

odium SULAMYD 


e ARI I i Before prescribing, please see product information 
| brand of sulfacetamide sodium, USP — — 


10% & 20% Solution, 1096 Ointment 
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VAY a S Y 
doing with 
our lenses? 


Building confidence into 
MPLENS intraocular lenses. 


Backed by 3M's research capabilities and technological expertise, 
e ve developed consistent quality lenses...guaranteed superior 
bptics...and immediate availability. 


nnovative quality control measures yield impressive results. Each 
ens we produce is certified to be within the specification tolerance 
f +.25 diopters of the labeled power and 74% of theoretical 

aximum resolution. In an independent university study of 10 
andomly selected IMPLENS lenses* resolution efficiency 
iveraged 85.0% +4.2%, and dioptric power accuracy ranged from 
) to +.18 D—well within specification tolerance. Edges are 
ounded and polished to the same exacting smoothness as the 
ptic surface. Only McGhan lenses have molded polypropylene 
posterior loops which ensure a permanent consistent angle to 
prevent pinching and minimize iris chafing. 


cGhan—now a 3M subsidiary—has advanced to the forefront of 

traocular lens manufacturers. Research projects include the 
ievelopment of improved lens styles and new protective lens 
oatings. We offer a complete selection of intraocular lens designs, 

ost in full dioptric range from 14 to 25 in 1/2 diopter increments... 
lelivered rapidly to meet surgery schedules. 


5ee for yourself what 3M is doing with our lenses. Call one of the 
oll-free numbers below, today. 


cGhan Medical Corporation 
"OO Ward Drive 
banta Barbara, CA 93111 
Professional Consultation: (800) 235-6913 
Drdering Information: (800) 235-6911 
n California: (800) 322-6981 


ocused on the present 
o envision the future 


ata on file, McGhan Medical Corporation 
AUTION: Investigational device. Limited by Federal (U. S.A.) law to investiqational use 
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Announcing 


INTERNATIONAL CONGRESS 


ON THE RETINA AND VITREOUS 
October 4, 5, 6, 1979 


Sponsored by The Department of Ophthalmology, 
University of lowa College of Medicine 
lowa City, lowa 


A Congress of distinguished research scientists and clinicians 


* To present current knowledge in anatomy, physiology 
and pathology of the retina and the vitreous 


e As it applies to the diagnosis and therapy of 
choroidal, retinal and vitreal disease 





l. Principles of Retinal and Macular Disease 
Young, Green, Gass, Spitznas, Shimizu, Tso, Bird 


ll. Anatomy and Disease of the Vitreo-Retinal Interface 
Machemer, Green, Foos 


lll. Principles of Retinal Vascular Disease 
Henkind, Shimizu, Weingeist 


IV. Function of the Reattached Retina 
Burton, Lobes, Watzke 


V. Outer Segment Renewal of Photoreceptors 
Richard W. Young, Ph.D. 


VI. Functional Organization of the Vertebrae Retina 
John E. Dowling, Ph.D. 


Alan C. Bird W. Richard Green Manfred Spitznas 

Prof. (Ophth) Prof. (Ophth) Prof. (Ophth) 
Moorfields Eye Hosp. John Hopkins Hosp. Universitáts Eye Hosp. 
London, ENGLAND Baltimore, Maryland Essen, GERMANY 
Thomas C. Burton Paul Henkind Mark O. M. Tso 

Assoc. Prof. (Ophth) Prof. (Ophth) Prof. (Ophth) 

Univ. of lowa Albert Einstein College of Med. Univ. of lil. Med. Center 
lowa City, lowa New York, New York Chicago, Illinois 

John E. Dowling Louis A. Lobes Robert C. Watzke 

Prof. (Biology) Asst. Prof. (Ophth) Prof. (Ophth) 

Harvard Univ. Univ. of Pittsburgh Univ. of lowa 
Cambridge, Massachusetts Pittsburgh, Pennsylvania lowa City, lowa 

Robert Y. Foos Robert Machemer Thomas A. Weingeist 
Prof. (Pathol) Prof. (Ophth) Asst. Prof. (Ophth) 
Univ. of California Duke Univ. Med. Center Univ. of lowa 

Los Angeles, California Durham, North Carolina lowa City, lowa 

J. Donald M. Gass Koichi Shimizu Richard W. Young 

Prof. (Ophth) Prof. (Ophth) Prof. (Anatomy) 
Bascom Palmer Eye Institute Gunma Univ. School of Med. Univ. of California 
Miami, Florida Maebashi, JAPAN Los Angeles, California 


For more information write: Director of Conferences 
lowa Memorial Union 
The University of lowa 
lowa City, lowa 52242 
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MID WINTER NATIONAL MEETING . ,,.""., 
SAHARA HOTEL, LAS VEGAS, NEVADA 57, ; s (60) 
JANUARY 10-13, 1980 | 20 21 22 23 24 25 26 


(ending 12:30 Sunday) 


CONTACT LENS ASSOCIATION OF OPHTHALMOLOGISTS, INC. 





CONRAD BERENS LECTURER THEODORE E. OBRIG MEMORIAL LECTURER 
Oliver H. Dabezies, Jr., M.D., F.A.C.S. Mr. Frank B. Sanning 
‘Aphakic Vision” “A Statistical Analysis of Aphakic Fitting” 


DISTINGUISHED VISITING LECTURER 
Mr. Michael Roper-Hall, F.R.C.S. 
“Chance and Design: The Importance of Detail” 














PRACTICE MANAGEMENT SEMINAR Scientific Program begins at 
(9:00 - 12:00 noon THURSDAY) 2:00 p.m. Thursday 

WHAT OPHTHALMOLOGY NEEDS ..........cccccccccccccccccccccssecnesseccves Byron H. Demorest, M.D. 

Symposium: CORNEAL WARPAGE Perry S. Binder, M.D., Moderator 
Participants to be announced 

Symposium: ORTHOKERATOLOGY Perry S. Binder, M.D., Moderator 
Participants to be announced 

Symposium: MYOPIA Herschell H. Boyd, M.D., Moderator 

Surgical Treatment . i a ae Herbert E. Kaufman, M.D. 

Medical Tiéatment tor MyODIE. «esce eoe rernm mmm nmn John Dyer, M.D., Robert Bedrossian, M.D., 


Ellis Gruber, M.D., Herschell H. Boyd, M.D. 
Roundtable Discussion 


Symposium: HOW TO SOLVE FLEXIBLE LENS CARE PROBLEMS Harold A. Stein, M.D., Moderator 
Participants to be announced 
Symposium: TEARS AND CONTACT LENSES R. Linsy Farris, M.D., Moderator 
Participants to be announced 
Symposium: APPROVED EXTENDED WEAR LENSES FOR APHAKIA Harold A. Stein, M.D., Moderator 
Gil ÉLR: 0 ee TELDECEL ere mre rrr LLL eh ke Harold A. Stein, M.D. 
Management of Patient After Fitting .............. ccc ence eee e Louis H. Wilson, M.D. 
Symposium: MY FAVORITE AIDS IN IMPLANTATION Harold A. Stein, M.D., Moderator 
SURGICAL TECHNIQUES (Movies) Robert F. Azar, M.D., Moderator 
The Anis Posterior Chamber Capsular Lens Minimal Trauma Cataract Surgery .............. Aziz Y. Anis, M.D. 
Insertion Technique of the Copeland Iris Plain Lens ................-+.555- TIR NS Charles Bechert, M.D. 
500 Shearing Lenses—Surgical Considerations .............. eee J. Elliott Blaydes, Jr., M.D. 
Phacoemulsification and Harris Posterior Chamber Lens ............... nnn William Harris, M.D. 
Intraocular Lens Removal Using Anterior Chamber Maintainer ........... seen Guy Knolle, M.D. 
Anterior Chamber Implant (Insertion and Removal) ..............ssee n ee ee ees Charles Moore, M.D. 


Posterior Chamber Phacoemulsification with 30 degree Angle Ultrasound Tip 
Implantation of the Shearing Lens ............ sse n Robert Sinsky, M.D. 
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Symposium: ANTERIOR CHAMBER LENSES Richard H. Keates, M.D., Moderator 
Tennant Lens ..... POT ORT MUST eT eG aT er ede ci TP EES ene eee ee Jerald Tennant, M.D. 
Azar Lens......... E P PR HM vL Robert F. Azar, M.D. 
Kelman Lens ................... bcd eu PG Charles Kelman, M.D. 
" Panel Discussion 
Symposium: POSTERIOR CHAMBER LENSES Richard P. Kratz, M.D., Moderator 
Participants to be announced 
Symposium: IRIS SUPPORT LENSES Jack Hartstein, M.D., Moderator 
4 Loop Binkhorst Lens ... ....... ......... . . . . . . . . . . . . . . . . . . . . . . . . .., Mr. Michael Roper-Hall, FR.C.S. 
The Fyodorov Lens . ....... .. ........ . . .. —— EET Marvin Kwitko, M.D. 
The Medallion Lens oo coco Eee xo e DUE E XO dees EP Tu. eL Jack Hartstein, M.D. 
The Copeland Lens « css ec site 6 Charles Bechert, Iii, M.D. 


Panel Discussion 


CONTACT LENS COURSES - Section 1 R. Linsy Farris, M.D., Chairman 

Utilization & Training of a Contact Lens Technician ..................... ue Robery J. Crossen, M.D. 
Therapeutic Uses of Soft Contact Lenses ..................... POTE ER Edward L. Shaw, M.D. 
Keratoconus MM S A as Frank B. Hoefle, Jr, M.D. 
Review of Hard and Soft Lens Technology Joseph W. Soper 
Bifocal & Multifocal Contact Lenses for the Presbyope and Aphake Frank J. Weinstock, M.D., 

Abraham Schlossman, M.D, 
Extended Contact Lens Wear .... 06.000 aa Anthony B. Nesburn, M.D. 
Starting from Scratch—Contact Lens Fitting EAEE Sue Deut ris a Paul R. Honan, M.D., Herschell H. Boyd, M.D. 
Modification of Hard Contact Lenses 1... eiiis n . . . . . . . . .. Marvin A. Garland, M.D. 
SON TOME LENSES ae ca cape a bina Geka ohana haaa a N Barry A. Maltzman, M.D. 
Fitting Contact Lenses by Piggy Back Technique ..... 000000. . . . . . . . . . .. Joseph A. Baldone, M.D. 

CONTACT LENS COURSES - Section I! R. Linsy Farris, M.D., Chairman 

The Extended Wear of Soft Contact Lensss......... ccc . . . sie Perry S. Binder, M.D. 
Management of Corneal & Contact Lens Problems ......... suus . . . . . . . . . .. Robert A. D'Amico, M.D. 
How to Select the Best Soft Lens for Your Patient......... . . . . . . . . . . . . . . . . . . . . . . . . .. Ellis Gruber, M.D. 
Management of the Contact Lens Problem Case ..00.00 0.000.000 ccc . . . . . . . . . . . . .. G. Peter Halberg, M.D. 
Astigmatism Correction with Hard & Soft Contact Lenses ...... .. -Paul R. Honan, M. D., Herschell H. Boyd, M.D. 
Specialized Techniques of Lens Fitting................0...... EO ON Joseph W. Soper 
Modification of Hard Contact Lenses Hl... . . . . . . . . . . . . . . . . . . . . . . . . . .. Marvin A. Garland, M.D. 
Fitting of Oxygen: Permeable Contact Lenses .....................000 0005. TOC Jay |. Lippman, M.D. 
Contact Lens Fitting in Infants and Children......................00- eene o Harold P. Koller, M.D. 
Introduction to Refractive. Keratoplasty Miles Friedlander, M.D., Herbert E. Kaufman, M.D. 


S Ll: wone on e FREE PAPERS 


PRACTICE MANAGEMENT SEMINAR 
Thursday, January 10, 1980 9:00 a.m. - 12:00 Noon 
ue , Herschell H. Boyd, M.D., Chairman 


oe "Biinposjum on Ophthalmologists' Use of Computers 
i ie Phillip C. Hessburg, M.D., Moderator 
p Participants: Manus C. Kraff, M.D. and Richard H. Keates, M.D. 


Symposium on Useful ideas for the Office and Personal Finances 
Herschell H. Boyd, M.D. Moderator 






Handling of Postoperative Intraocular Patients ............. Thomas R. Mazzocco, M.D., Richard P. Kratz, M.D. 
Contact Lens Practice, Solely ....... . .............. . . . . . . . . . . . . . . . . . . . . . .. Joseph A. Baldone, M.D. 
Ancillary Help ...... . ... . . ....... — rc ... J. Elliott Blaydes, Jr., M.D. 
Only invest in Your Area ............... rm TT R. Hugh Minor, M.D. 
Financial Reading DISE. cet isse Maree ie sacl wd ruakreweks d dim Dean M. Rockey, M.D. 
Preparation for the 80's .............. ——————————— —— Á—— — Herschell H. Boyd, M.D. 


Questions from Audience 








“a 
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OPHTHALMIC TECHNICIAN PROGRAM 
Saturday, January 12,1980 3 Hours 


Update in Soft Contact Lenses - Advance Course 
Director: Harold A. Stein, M.D. Program Coordinator: Penny Cook 
instructors: Bernard J. Slatt, M.D., Ellis Gruber, M.D., Maija Kaufman, Doris. Gaston - 


instructional Objectives: Ei 
This coürse is designed forthe Ophthalmic Medical Assistant or contact lens technician who has had intern 


advanced experience in contact lenses. It is designed to review existing material available i in the soft ct len: 
and bring new material and information concerning topical items of interest in the contact lens field. — 
















Topics: Terminology . . . Physiology of the Cornea . . . Clinical Selection and Evaluation of Potente. .. Routh en of —— 
Dispensing Contact Lenses. . . Care and Handling of Soft Lenses.. — the Fit.. ng e ce 
ters... Soft Lens Problems and Their Solutions. . . Toric Soft Lenses . . . Colored Soft Lenses . 
Lenses . ,. Therapeutic Soft Lenses . . . Questions and Answers 





- —— E M ERU NAM MR : 
A LLVAGIILILLLLAXLCLLIACGGCGGA—— — M PU M CRM ME aM ONT DM : 


e There is no additional fee for the Practice Management Seminar preceding the scientific session. The - 
registration fee for the Scientific Session is the total for all sessions. — 


This Continuing Medical Education offering meets the criteria for 19 hours credit, Category ! I of the mean 
Medical Association. — n 


* À special room rate of $36.00 per day (for single or double occupancy) has been arranged with the: Sahara Hotel. 
For room reservations only, write to the Sahara Hotel, Las Vegas, Nevada 89114. 


* Unprecedented Reduction in Registration Fees (for CLAO Members). In times. óf thaing costs everywhere, 
: ices the reg jistration fee for members! Registration refund policy: Full refund if cancellatio ved 
by Dec. 15, 1979. A: 25.00 service charge per person for cancellations from Dec. 16, 1979 to Jan. 8 
refunds for cancellations teceived after Jan. 10. 


* Spouse Luncheon— Compliments of the Contact Lens Association of Ophthalmologists, Inc. 








® Tours-—Various tours are available upon request. 
* Wine Tasting Party—Compliments of Barnes-Hind Pharmaceuticals. 
* international Party—Compliments of Burton, Parsons and Company. 





PRE-REGISTRATION—CLAO MID-WIN à 
January 10-13, 1980 Sahara Hotel Las Vegas, Nev: da 


Nanm e a ‘REGISTRATION FEES 
(Payable in U: S. Dollars) 


PON oo oc uL 
i Q Physician Member of CLAO ($100.00) 
l Li Physician Non-Member ($250.00) 
GU oe ———————— State Zip © Resident Physicians in Ophthalmology 
: ($150.00) 
( ) Please send information on membership in CLAO Q2 Technician employed by Ophthal- 


mologist. (Member of GLAO). Must. te. 
identified by letter by the employing: 
ophthalmologist ($75.00) 


Make check payable to: CLAO-—Midwinter Meeting Technician employed by Chthalmalagiet 


E 


and forward to: R. Linsy Farris, M.D. (Non-Member of CLAOY. Must be dere 
Treasurer, CLAO tified by letter by the employing ophthal- 
2620 Jena Street mologist ($175.00) 


New Orleans, Louisiana 70115 


ALL OTHERS ($275.00) 












THE BEST MATCH 
FOR YOUR PATIENT'S 55:55 
CORNEA __ 9576 






"Hydrocurve 
is a registered 
trademark 
of Soft Lenses, Inc 

tSoflens is 

© 1979 American Optical Corporation a registered 

trademark of 
Bausch & Lomb, Ii 


Soflens"' 
(polymacon) 


Hydrocurve’ II* 38.6% 
(bufilcon A) — 


45% ~ 


» nmm] n — a 





ba See 





)JJoftcorivilenA 
OPTIMAL WATER CONTENT 
FOR A SOFT CONTACT LENS 


Superior corneal compatibility SOFTCON lenses simulate the 
normal water environment of the cornea. Thus SOFTCON lenses 
encourage normal tear turnover, and are the only soft contact 


lenses for which no adaptation period is required. 


Enhanced permeability for better corneal nutrition The rel- 
atively high water content of SOFTCON lenses gives them 
enhanced permeability characteristics. In a comparative test 
of lenses with similar parameters, SOFTCON lenses were found 
to offer more than twice the water and oxygen permeobility 
of Soflens® lenses.’ 


A good fit for your practice 

o Available in a full range of powers: —8.00 to —0.25D, plano, 
+ 0.25 to + 18.00D. 

O Only six lens geometries needed to fit virtually all your patients 
— 80% of patients can be fitted with three geometries alone? 


0 Easy to adjust fit or power—fit and power are independent. 


May we tell you more? For your copy of SOFTCON 

Highlights, the name of your SOFTCON Distributor, 

or any additional information — just call our toll- 

free number. 800 225-7750 (in Massachusetts, — , 47 oso ES 
617 765-974). SOFT CONTACT LENS DIV Please see next page for full prescribing information 


Southondge. MA 01550 
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Joficon 


(vifilcon A) 
CONTACT LENS 


THE BEST MATCH FOR 
YOUR PATIENT’S CORNEA 


SOFTCON" (vifilcon A) Contact Lens 

Vision Correction Use 

DESCRIPTION The SOFTCON (vifilcon A) Contact 
Lens is a hemispherical flexible transparent 

shell which covers the cornea and part of 

the sclera. The lens is composed of vifilcon A, 

a soft hydrophilic plastic co-polymer 

of 2-hydroxyethyl methacrylate and povidone, 
USP. The chemical name is: Poly (2-hydroxyethyl 
methacrylate-co-ethylene dimethacrylate- 
co-methacrylic acid-g-povidone). When fully 
hydrated, the lens contains about 55% water 

by weight. 

INDICATIONS The SOFTCON Contact Lens is 
indicated for the correction of visual acuity in 
persons with non-diseased eyes and in aphakia. 
It is indicated for persons who have spherical 
ametropias, refractive astigmatism usually 1.50 
diopters or less and/or comeal astigmatism of 2.00 
diopters or less. 

CONTRAINDICATIONS Presence of any active 
infection or inflammation of the eye, insufficient 
tears, corneal hypoesthesia or any systemic 
disease which may affect the eye adversely or be 
exaggerated by wearing contact lenses. 
WARNINGS Medications and Eye Drops— The 
SOFTCON Contact Lens must be stored only in 
FLEXSOL" soaking solution. NEVER USE CONVEN- 
TIONAL HARD CONTACT LENS PRODUCTS WITH THE 
SOFTCON CONTACT LENS. No ophthalmic 
solutions or medications may be used by 
SOFTCON Contact Lens wearers immediately prior 
to or during wear of the lens. No solutions other 
than PREFLEX*, FLEXSOL. and NORMOL* used for 
cleaning and chemical disinfection may be used. 
Aphakic Patients— Patients who have undergone 
surgery for cataract removal should not be fitted 
with SOFTCON Contact Lenses during the 
immediate post-operative period; until, in the 
opinion of the surgeon, the eye has healed 
completely. 

Abrasions and infections— If a lens becomes 
less comfortable to the wearer than when it 

was first placed on the comea, the lens 

should be removed immediately, and the 
wearer's eye and the lens examined for the 
possible presence of a foreign body. If any 

eye abrasion, ulceration, irritation or infection 

is present, or any abnormal eye condition is 
observed concurrently with lens wear, the lens 
should be removed immediately and a 

clinician must be consulted. 

Lens Care — WEARERS MUST ADHERE TO THE 
RECOMMENDED DAILY CLEANING, CARE AND 
DISINFECTION REGIMEN AS DESCRIBED IN THE 
SOFTCON WEARER'S BOOKLET. FAILURE TO ADHERE TO 
THE RECOMMENDED PROCEDURES MAY RESULT IN 
THE DEVELOPMENT OF SERIOUS EYE INFECTION. 
Wearing Restriction— The lens should be removed 
before sleeping or swimming, and should not be 
worn in the presence of irritating fumes or vapors. 
Visual Blurring — If unusual visual blurring occurs, 
the lenses must be removed until the condition 
subsides. If blurring persists see your eye care 
practitioner. 





PRECAUTIONS Storage— The SOFTCON Contact 
Lenses must be stored only in FLEXSOL soaking 
solution. If left exposed to air. the lenses will 
dehydrate, becoming hard and easily damaged 
If a lens dehydrates, it should be carefully 
handled and soaked again in FLEXSOL until it 
returns to its normal soft, supple state. 
Cleaning and Disinfection—THE SOFTCON 
(vifilcon A) CONTACT LENS MUST BE BOTH CLEANED 
AND DISINFECTED DAILY. ONE PROCEDURE DOES 
NOT REPLACE THE OTHER. 
Cleaning -— Daily cleaning is necessary to remove 
mucus and other deposits which may have 
accumulated on the lens surface from normal 
ocular secretions, airborne debris, or handling 
The lenses must be cleaned before being 
disinfected, as deposits on the lens tend to 
harden and become more difficult to remove after 
the lenses are disinfected. 
Disinfection— Lenses must be disinfected daily 
according to the chemical disinfection regimen. 
For chemical disinfection, all three solutions, 
PREFLEX, FLEXSOL, and NORMOL. must be used 
and must be changed daily. In the event that 
the chemical disinfection materials are not 
available, the lenses should not be worn. 
Hygiene— Hands must be washed, rinsed 
thoroughly and dried with a lint-free towel before 
handling the lenses. COSMETICS, lotions, soaps. 
oils and hand creams must not come in contact 
with the lenses since eye irritation may result. 
If aerosol sprays are used while the lenses are 
Deing worn, the eyes must be kept tightly closed 
until the sprays have settled. 
Fluorescein— Use of fluorescein while the patient 
is wearing the lenses may cause the lenses to 
become discolored. Whenever fluorescein is used. 
irrigate the eyes with preserved nomal saline 
solution, and wait at least one hour before 
replacing the lenses. Too early replacement may 
allow the lenses to absorb residual fluorescein 
ireversibly. 
ADVERSE REACTIONS Serious comeal damage may 
result from wearing lenses which have been 
soaked in conventional (hard) contact lens 
solutions. 
Eye irritation may occur within a short time 
after applying a hypertonic lens. Removal of the 
lens will relieve the irritation. Very rarely. a lens 
may adhere to on eye as a result of a patient 
Sleeping with the lens on or while wearing a 
‘hypotonic lens. If a lens adheres for any reason. 
apply a few drops of ADAPETTES* directly to the 
ye and wait until the lens moves freely before 
removing it. 
Clinical studies indicate that comeal 
edema as manifested by symptoms such as 
rainbows or halos around lights, or visual 
blurring may occur if lenses are wom for too 
long a time. Removal of the lenses and a rest 
penod of at least one hour generally relieves 
these symptoms. If symptoms do not subside 
promptly, or if excess tearing, unusual 
secretions, or photophobia develop, 
professional consultation should be obtained 


DOSAGE AND ADMINISTRATION Fitting — Us 
methods of fitting conventional (hard) cont 
lenses do not apply to the SOFTCON Conta 
Lens 

For a detailed description of the fitting 
technique, refer to the SOFTCON Fitting Boo 
Wearing Schedule— The wearing schedule 
be determined by the eye care practitione! 
Studies have not been performed to suppo 
the safety of this lens for longer than the 
recommended wearing time. 

Patients should wear their lenses for 8-46 h 
on the day the lenses are dispensed. If patie 
cannot tolerate 16 hours of lens wecr daily, tt 
eyes should be examined and the lens fit 
re-evaluated. 

Lens Care and Handling— Care must be tc 
the initial visit to assure that the patient is 
supplied with a SOFTCON Care Kit and fully 
understands all proper care and handling 
procedures for the lenses. As with any conta 
lens patient, regular re-examination visits are 
necessary to assure ocular heaith and patie 
compliance with instructions 

How Supplied— Each lens is shipped sterile 
sealed glass vial containing buffered normi 
saline solution. The vial label is marked with 1 
base curve, dioptric power, diameter and tt 
manufacturing identification number of the 
Patient Care Kit—The SOFTCON (vifilcon A) 
Kit is a package required for cleaning, 
disinfection and storage of the lenses. It con 
of the following: 

E Canying & Storage Lens Case 

E PREFLEX* Sterile Cleaning Solution 

E FLEXSOL’ Sterile Disinfection and 

Storage Solution 

il NORMOL' Sterile Rinsing Solution 

il ADAPETTES' Sterile Lubricating Solution 

E SOFTCON Wearer's Booklet 
Caution: Federal law prohibits dispensing 
without prescription. 


PREFLEX*, FLEXSOL*, NORMOL", 


and ADAPETTES*, Trademarks 
of Burton, Parsons & Co., Inc. 


References: i Graymore CN: Biochemistry of the E 
Academic Press, London, p 7. 2. Momson DR. 
Edelhouser HF: Permeability of hydrophilic contact 
lenses. Invest Ophthaimo! 4(1).58-63, January 1972 
3. Data on file, Soft Contact Lens Div, American 
Optical Corp.. Southbridge. MA 04550 


AQ) 


American Optical Corp. 


SOFT CONTACT LENS DIV 
Southbridge. MA 01550 





MURO 


5% sodium chloride 
sterile ophthalmic ointment and solution 


MURO 128 
i : i ; (Sodium Chloride 5% Ointment) 
single entity —sodium chloride DESCRIPTION: A sterile ophthalmic ointment of sodium chloride 5% in à 
Fexibility of dosage base of lanolin, liquid petrolatum and white petrolatum 
, MURO 128 
Sterile ophthalmic ointment (Sodium Chloride 5% Solution) 
Sterile ophthalmic solution DESCRIPTION: A sterile ophthalmic solution of sodium chloride 5*5 with 
o ' : methylcellulose 0.9%. Also contains methylparaben 0.023% and propylpara 
5% sodium chloride ben 0.01% as preservatives, and purified water. 
Time-tested INDICATIONS: As an aid for reducing edema in conditions of the cornea fron 


various Causes as bullous keratitis, keratopathy and following cataract si 
gery and Fuchs’ endothelial-epithelial dystrophy. 


CONTRAINDICATED: Hypersensitivity to any ingredient 
Prolonged retention on corned ADVERSE REACTION: Slight stinging sensation which is usually transient 
Less burning and stinging in nature. 


OINTMENT DOSAGE: One or more times a day as directed by physician 
HOW SUPPLIED: As a sterile ophthalmic ointment in 3.5g tubes. Keep 
* tightly closed—store in a cool place. 
Addition of methylcellulose SOLUTION DOSAGE: 1 or 2 drops in affected eye(s) three times a day, or as 
Added viscosity directed by the physician 
HOW SUPPLIED: 15 mi and 30 ml plastic dropper bottles. Keep tightly 
closed—store in a cool place. 
: CAUTION: Federal (U.S.A.) law prohibits dispensing without a prescription 
Greater reduction of corneal edema WARNING: For topical ophthalmic use only. Do not touch tip of tube or drop 
Better patient compliance per tip to any surface since this may contaminate ointment or solution 


" Luxenberg. M.N., and Greek, K.: Reduction of Corneal 
Edema with topical hypertonic agents. Am. J. Ophth. 71:847, 1971 
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MEDICAL 
OPTICS CENE3 








Heyer-Schulte intraocular lenses’ are 
precision designed and are lathe-cut 
and polished from Perspex CQ. 
Deliberate and precise fabrication 
methods, and the research capabilities 
of American Hospital Supply 
Corporation, have resulted in lenses of 
high quality and workmanship that are 
immediately recognized by the 
implanting surgeon. 

Heyer-Schulte has developed a pro- 
prietary process that results in a// edges 
being fully radiused and finely polished. 


Innovations 
for Ophthalmalogy 





The Kelman Anterior Chamber Lens 
is used following intracapsular and 
extracapsular cataract extraction. The 
lens, which has three point fixation, can 
be inserted through a small 5mm. 
incision, making it a better choice for 
secondary implantation. Due to its 
unique design, the Kelman lens is very 
flexible and is lighter than other anterior 
chamber lenses. Tenderness-on-touch 


has been reported to be greatly reduced. 


UNRETOUCHED PHOTOGRAPHS 


As in the AC-10 anterior chamber 
lens, the "vault" of the optic is a 
consistent 0.5mm. and lenses are 
available in haptic diameters from 
11.5mm to 13.5mm in .5mm steps. 
Lenses from 15.0 D to 22.0 D are 
available in .5 D increments. 

Heyer-Schulte is currently 
sponsoring instructional courses on 
implantation of Kelman anterior 
chamber lenses. Please ask us for 
complete details. 





Heyer-Schulte Medical Optics Center -The Innovative Ophthalmology Company 


Heyer-Schulte 
Medical diary of Center 


Alton Avenue 
— California 92714 
1-800-235-5735 
1-800-322-6971 (California) 


INTRAOCULAR LENSES e 


— — 


ly Corporation  Modelic-10 
lridocapsular, 2 Loop 


ENDOTHELIAL MICROSCOPES e 





Model IF-10 Iris Suture, 
2-Loop 





‘Intraocular lenses are investigational devices, 
limited by U.S. law to investigational use. 





Model IF-20 













Model IF -30 Iris Cip, 
4 Loop (Binkhorst) 


*Saufion lenses are Porc devices and are 
not commercially ava 


SAUFLON SOFT CONTACT LENSES 
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Rabbit Endothelium. Scannin Rabbit Endothelium after static 
electron micrograph (SEM 550x) touch with uncoated PMMA (550x) 


Rabbit Endothelium after dynamic touch with PMMA 
coated with a Heyer-Schulte water soluble polymer (550x 


Rabbit Endothelium after dynamic 
touch with uncoated PMMA (550x 





Human corneal 


Even with the most careful surgical dramatic advances have been made. In endothelium (130x) as 

techniques it is not always possible in vitro testing has shown that intraocular viewed with Heyer-Schulte 

difficult cases to avoid |OL-cornea touch. lenses with dissolvable, water soluble —— e 

Heyer-Schulte has spent over two polymer coatings reduce endothelial — À p 

years carefully assessing methods to damage during both static and dynamic 

modify surfaces of intraocular lenses touch between endothelium and PMMA. 

to reduce endothelial damage. This Heyer-Schulte is a concerned 

research continues to be a maior activity company, dedicated to ophthalmology. 

and commitment at Heyer-Schulte. Various means of modifying surfaces of 

Although surface modified lenses are intraocular lenses will continue to be 

not yet available for distribution, investigated — for your patient’s benefit. 

Heyer-Schulte Medical Optics Center -for innovative ophthalmology products a GA 
Heyer-Schulte FEYE: 
Medical Optics Center SCRULE 
—— of American a ~— 

ospital Supply Corporation 

koe — Alton mane MEDICAL 
rvine, California 92714 Quy xe 
1-800-235-5735 Oris Caves 
1-800-322-6971 (California) OMEN uunc 


INTRAOCULAR LENSES e ENDOTHELIAL MICROSCOPES e SAUFLON SOFT CONTACT LENSE 


KELMAN ANTERIOR 
CHAMBER LENS 
IOL COURSE 


LENGTH OF COURSE: 
1 Day Workshop — (Given monthly) 


CURRICULUM: 


Anterior vs. Posterior |.0.L.’s 

Contraindications to Anterior l.O.L. 

Advantages of Kelman l.O.L. 

Size and Stability of 1.0.L.’s 

Techniques of Insertion into Small 
Incision 

Determination of Anterior Chamber 
Depth 

Maintenance of Anterior Chamber 
During Insertion 

Use of K.I.O.L. in Intracapsular, 
Extracapsular, Cryo or Ultra- 
sound Extraction & as Secon- 
dary Procedure 


Determining Lens Size 
Post-Operative Results 


*lens available to Precision-Cosmet 
and Heyer-Schulte Investigators 


COST: $125.00 


Video Cassette on 
technique available. 


LIMITED ENROLLMENT 


FOR DATES AND FURTHER DETAILS 
WRITE OR CALL: 


David J. Kelman 

Research Foundation 

150 East 58th Street 

New York, New York 10022 
(212) 838-2870 


NAME 


ADDRESS 


CITY 


STATE 








THE KELMAN COURSE 
IN 
PHACO - EMULSIFICATION 


and The New Kelman Anterior 
Chamber IOL 







Under the direct supervision of 


CHARLES D. KELMAN, M. D. 


GUEST FACULTY includes 


Jordan Burke, M.D. 
E. Reed Gaskin, M.D. 
Lee Hirsch, M.D. 
Leeds Katzen, M.D. 
Richard Keates, M.D. 
Harold Sawelson, M.D. 
Oram R. Kline, M.D. 
Manus C. Kraff, M.D. 
Malcolm S. Roth, M.D. 
Lyle Moses, M.D. 
Jess C. Lester, M.D. 
Howard L. Lieberman, M.D. 
William U. McReynolds, M.D. 
Donald L. Praeger, M.D. 
Ned L. Snider, M.D. 
Joseph Spina, Jr., M.D. 
Charles W. Tillett, M.D. 
Joseph Dello Russo, M.D. 
K. Buol Heslin, M.D. 
Courses given monthly 
For further information, 
please write or phone: 
The David J. Kelman 
Research Foundation, Inc. 
150 East 58 Street 
New York, New York 10022 
or call (212) 752-8031 


An A.M.A. 40-hour accredited course 
for continuing medical education 


































Special fee for residents 


NEW PRODUCTS from 
TO BENEFIT THE EYE DOCTOR 


CORBOY CARTWHEEL 
FIXATION LIGHT 


USES: 
The perfect non-accommodative wide angle fixation target 
for retinoscopy, ophthalmoscopy, and muscle balance. 
A moving hypnotic target especially useful in holding interest 
of children (Ask questions like: Is it rotating clockwise or 
counter-clockwise? How many colors do you see?) 


FEATURES: 


e Has no moving parts. ↄ Requires no maintenance 
e Has simple circuitry with easily replaceable bulbs (two 
spare bulbs are included) 
Can be plugged into any electrical unit or wired to the Franklin 
Refraction Desk. Just position it on the wall or counter and 


itis operative ONLY $62 95 


Described in more detail in “The Retinoscopy 
Book" by John M. Corboy, M.D. (Charles B 
Slack Co., 1979), New Jersey 






HI “TE TELEPHONE DIALER 
autotouch 


Just push a button. Number is dialed from memory. Works on 

both push button and rotary phones. Important phone numbers (hospital 
emergency calls, etc.) at your fingertips. Recall button re-dials last number 
called even if not in memory. 8"x9". 


$47995 
[Record a Call 


Model 80-A combines remote control and voice actuation 
Gets your message from any phone, anywhere in the world 
Voice actuation lets your caller speak as long as he wishes 


326995 


"TTL IT 
oe Pe Eo LOCEL GN UU PES 


Franklin Instrument Division 
26200 Industrial Blvd. 
Hayward, CA 94545 








MODEL 40 
SHOWN 






MODEL 80 
SHOWN 





WRITE OR PHONE TO ORDER 
OR REQUEST MORE INFORMATION: 




















Send. |. Corboy Cartwheel Fixation Light @ $62.95 

Send Hi-Tek Autotouch Automatic Telephone (Model 40-A) Dialer (t 
26200 Industrial Blvd. Send Literature on Autotouch Models 20-A and 60-A 
Hayward, CA 94545 Send Record a Call Instrument, Model 80-A @ $269.95 
Phone: (415) 782-2883 

Send Literature on Record a Call Models 60-A and 70-A 
DISTRIBUTOR OF ALL MAJOR — 
OPHTHALMIC INSTRUMENTS . 

ADDRESS — 








CITY, STATE, ZIP — 











The MDT Rolux^ Exam Light 


vs. the Welch Allyn Halogen Exam Lite"... 


the name isn’t the only difference! 


MDT's Rolux Exam Light and its newest competitor, the 
Welch Allyn Halogen Exam Lite, both provide cool light 
transmitted from halogen lamps through fiber optic strands 
installed in flexible arms, both include 


spot-to-flood lens adjustment, and 
both are U.L. and C.S.A. approved. 
But that's where the similarities 
stop. Compare for yourself. 


Our Rolux Light affords about 
1,000-hour lamp life and the lamp 
can easily be popped in and out. 
That means greater convenience, 
less down time. 

Their light—only about 50-hour 
lamp life, lamp must be screwed in 
and out. 


Our Rolux Light includes a 
selector which permits adjust- 
ment of intensity range up to 
6,700 foot-candles at four inches. 
Their light-no selector, only one 
intensity of 3,500 foot-candies. 


Our Rolux Light offers an 
optional attachment to adapt the 
—* source for use with many 
fiber optic instruments. 

Their light-no adaptor. 


Our Rolux Light provides 
optional sterile sleeves for use 
over the light arm. 

Their light-only clean sheaths, not 
sterile. 










Our Relux Light is 
versatiie —ceiling, wall, cabinet, 
table, chair and floor mounts all 
availabie, as well as mobile 
stands. 

Their licht-only a few standard 
mounts: 

Our Relux Light offers an 
optional brake and tray. 

Their licht-no brake and no tray. 


Our Relux Light includes 
easy-grip handles to facilitate 
positioning. 

Their light-no handles. 

Our Reflux Light includes a 
five-lec base for greater stability. 
Their lignt—only a four-leg base. 
Our Relux Light is available in a 
multitude of colors. 

Their licht-only one color. 


And we could go on! Of course, the many special features of the 
Rolux Light require a somewhat higher purchase price. But even so, f 
the Rolux Light will cost you less! Since the Relux lamp lasts a 
about 20 times longer than the Welch Allyn lamp, the savings in lamps 

will probably cover the additional cost of the Folux Light in the first 

year. From then on, it'S pure savings! 





"Welch Allyn Halogen Exam Lite is a trademark of Welch Allyn. Inc. 


Write us for a $50 Merchandise Coupon redeemaile at 
your dealer upon purchase of a Rolux Light, and for 
additional product information. We know you'll 
agree—the name isn't the only difference ! 


! want more information on MDT's Rolux Light—and a 
$50 Merchandise Coupon* good with the purchase of a 
Rolux Light. 





Name 
Specialty 
Address 


HY eaa Uu Em qo c Mat eT 


*Entitles you to $50 free merchandise of your choice 
from your dealer. 








® 
ITI DT! CORPORATION 


SUITE 1175 « TELEPHONE: (213) 640-2070 
101 CONTINENTAL BLVD. e EL SEGUNDO, CA 90245 


Location and Dates: 

St. John’s Hospital 

and Health Center 

Santa Monica, California 
7:30 a.m.-4:00 p.m. 
Thursday, February 28, 1980 
Thursday, May 8, 1980 


Tuition: 
$300.00 


Credit: 
8 Hours, Category | 


Course Director: 
Robert M. Sinskey, M.D. 


Faculty: 

Richard P. Kratz, M.D. 
Robert M. Sinskey, M.D. 
Steven P. Shearing, M.D. 


Guest Lecturers: 

Harry D. Arnold, Jr., M.D. 
Robert F. Azar, M.D. 
Elliott Blaydes, M.D. 
Henry M. Clayman, M.D. 
Manus C. Kraff, M.D. 


Complimentary Lens 

Each registrant will receive 
one sterile Shearing Lens of 
diopter power as requested. 


Course Description: 

The course is designed for 
Ophthalmic surgeons who 
are now implanting lenses 
by extracapsular tech- 
niques. Phacoemulsification 
and planned extracapsular 
extractions will be 
emphasized since the 
Shearing Lens is used only 
after extracapsular surgery. 


The course includes ten 

live cases demonstrating 
the various techniques of 
implanting the Shearing 
Posterior Chamber Lens; 
differences in lens power 
calculations; indications 
and contra-indications; and 
postoperative complica- 
tions will be covered. 


Please cut out the above 
coupon and return with 
your check to: 


Foundation for Ophthalmic 
Education 

2232 Santa Monica 
Boulevard, 

Santa Monica, 

California 90404. 
Telephone 213/829-4711 


Shearing 
Posterior 
Chamber 
[e]i 


Course 








Description. Vira-A (vidarabine, adenine arabinoside, or Ara-A) is 
an antiviral drug for topical ophthalmic administration. The chemi- 
cal name is 9-8-D-arabinofuranosyladenine. Each gram of the 
ophthalmic ointment contains 30 mg of vidarabine monohydrate 
noe to 28.11 mg of vidarabine in a sterile, inert, petrolatum 


se. 
Clinical y. Vira-A is a purine nucleoside obtained 
from fermentation cultures of Streptomyces antibioticus. 
Vira-A possesses in vitro and in vivo antiviral activity against 
Herpes simplex types 1 and 2, Varicella-Zoster, and Vaccinia 
viruses. Except for Rhabdovirus and Oncornavirus, Vira-A does 
not display in vitro antiviral activity against other RNA or DNA 
viruses, including Adenovirus. 

The antiviral mechanism of action has not been established. 
Vira-A appears to interfere with the early steps of viral DNA syn- 
thesis. Vira-A is rapidly deaminated to arabinosylhypoxanthine 
(Ara-Hx), the principal metabolite. Ara-Hx also possesses in vitro 
antiviral activity but this activity is less than that of Vira-A. 
Because of the low solubility of Vira-A, trace amounts of both 
Vira-A and Ara-Hx can be detected in the aqueous humor only if 
there is an epithelial defect in the cornea. If the cornea is normal, 
tad trace amounts of Ara-Hx can be recovered from the aqueous 

umor. 

Systemic absorption of Vira-A should not be expected to 
occur following ocular administration and swallowing lacrimal 
secretions. In laboratory animals, Vira-A is rapidly deaminated in 
the gastrointestinal tract to Ara-Hx. 

In contrast to topical idoxuridine, Vira-A demonstrated less 
cellular toxicity in the regenerating corneal epithelium of the 


rabbit. 
Indications and Usage. Vira-A Ophthalmic Ointment, 3%, is indi- 
cated for the treatment of acute keratoconjunctivitis and recur- 
rent epithelial keratitis due to Herpes simplex virus types 1 and 2. 
Vira-A is also effective in superficial keratitis caused by Herpes 
simplex virus which has not r to topical idoxuridine or 
when toxic or hypersensitivity reactions to idoxuridine have oc- 
curred. The effectiveness of Vira-A Ophthalmic Ointment, 3%, 
against stromal keratitis and uveitis due to Herpes simplex virus 
has not been established. 

The clinical diagnosis of keratitis caused by Herpes simplex 
virus is usually established by the presence of typical dendritic or 
geographic lesions on slit-lamp examination. In controlled and 
uncontrolled clinical trials, an average of seven and nine days of 
continuous Vira-A Ophthalmic Ointment, 3%, therapy was re- 
quired to achieve corneal re-epithelialization. In the controlled 
trials, 70 of 81 subjects (86%) re-epithelialized at the end of three 
weeks of therapy. In the uncontrolled trials, 101 of 142 subjects 
(71%) re-epithelialized at the end of three weeks. Seventy-five 
percent of the subjects in these uncontrolled trials had either not 
healed previously or had developed hypersensitivity to topical 
idoxuridine therapy. 

The following topical antibiotics: gentamicin, erythromycin, 
chloramphenicol; or topical steroids: prednisolone or dex- 
amethasone, have been administered concurrently with Vira-A 
poe Ointment, 3%, without an increase in adverse reac- 

S. 

Normally, corticosteroids alone are contraindicated in Herpes 
simplex virus infections of the eye. If Vira-A Ophthalmic Ointment, 
3%, is administered concurrently with topical corticosteroid 
therapy, corticosteroid-induced ocular side effects must be con- 
sidered. These include corticosteroid-induced glaucoma or cat- 
aract formation and progression of a bacterial or viral infection. 

Vira-A is not effective against RNA virus or adenoviral ocular 
infections. Vira-A is also not effective against bacterial, fungal, or 
chlamydial infections of the cornea or nonviral trophic ulcers. 
Contraindication. Vira-A Ophthalmic Ointment, 3%, is contraindi- 
cated in patients who develop hypersensitivity reactions to it. 

s. Use in Pregnancy: Vira-A (vidarabine) parenterally is 
teratogenic in rats and rabbits. Ten percent Vira-A ointment ap- 


plied to 10% of the body surface during organogenesis induc 
fetal abnormalities in rabbits. When 10% Vira-A ointment was | 
plied to 2 to 3% of the body surface of rabbits, no fetal abn 
malities were found. This dose greatly exceeds the total recc 
mended ophthalmic dose in humans. The possibility of embryo 
or fetal damage in pregnant women receiving Vira-A (vidarab 
ophthalmic ointment), 3%, is remote. The topical ophthalmic d 
is small, and the drug relatively insoluble. Its ocular penetratioi 
very low. However, a safe dose for a human embryo or fetus | 
not been established. Consequently, Vira-A should be-used c 
when clearly indicated. 

It is not known whether Vira-A is excreted in human milk. A 
general rule, because many drugs are excreted in human m 
nursing should not be undertaken while a patient is under tre 
ment. However, excretion of vidarabine in breast milk is unlik 
because Vira-A is rapidly deaminated in the gastrointestinal tr: 

Mutagenic Potential: Results of in vitro experiments indic. 
that vidarabine can be incorporated into mammalian DNA and c 
induce mutation in mammalian cells (mouse L5178Y cell lir 
Thus far, in vivo studies have not been as conclusive, but there 
some evidence (dominant lethal assay in mice) that vidarab 
- be capable of producing mutagenic effects in male ge 
cells. 

It has also been reported that vidarabine causes chromoso 
breaks and gaps when added to human leukocytes in vitro. Wt 
the significance of these effects in terms of mutagenicity is ! 
fully understood, there is a well-known correlation between | 
ability of various agents to produce such effects and their abi 
to produce heritable genetic damage. 

enic Potential: Chronic parenteral (IM) studies 
vidarabine have been conducted in mice and rats. 

In the mouse study, there was a statistically significant 
crease in liver tumor incidence among the vidarabine-trea! 
females. In the same study, some vidarabine-treated male m 
developed kidney neoplasia. No renal tumors were found in ! 
7 eese control mice or the vidarabine-treated fem 
mice. 

In the rat study, intestinal, testicular, and thyroid neoplasia « 
curred with greater frequency among the vidarabine-treal 
animals than in the vehicle-treated controls. The increases 
thyroid adenoma incidence in the high-dose (50 mg/kg) ma 
and the low-dose (30 mg/kg) females were statistically sign 
cant. 

Hepatic megalocytosis, associated with vidarabine treatme 
has been found in short- and long-term rodent (rat and mou: 
studies. It is not clear whether or not this represents a p 
neoplastic change. 

The recommended frequency and duration of administrati 
should not be exceeded (see Dosage and Administration). 

ions. The diagnosis of keratoconjunctivitis due to Herp 
simplex virus should be established clinically prior to prescribi 
Vira-A Ophthalmic Ointment, 3%. 

Patients should be forewarned that Vira-A Ophthalmic Oi 
ment, 3%, like any ophthalmic ointment, may produce a tempor: 
visual haze. 

Although viral resistance to Vira-A has not been observed, tl 
possibility may exist. 

Adverse Reactions. Lacrimation, foreign-body sensation, cc 
junctival injection, burning, irritation, superficial puncti 
keratitis, pain, photophobia, punctal occlusion, and sensitiv 
have been reported with Vira-A Ophthalmic Ointment, 3%. T 
following have also been reported but appear disease-relatt 
uveitis, stromal edema, secondary glaucoma, trophic defects, c 
neal vascularization, and hyphema. 

Ov Acute massive overdosage by oral ingestion of t 
ophthalmic ointment has not occurred. However, the raj 
deamination to arabinosylhypoxanthine should preclude a 
difficulty. The oral LD50 for vidarabine is greater than 5,020 m 
kg in mice and rats. No untoward effects should result from inge 
tion of the entire contents of a tube. 

Overdosage by ocular instillation is unlikely because any t 
cess should be quickly expelled from the conjunctival sac. 1 
frequent administration should be avoided. 

and Administration. Administer approximately one h 
inch of Vira-A Ophthalmic Ointment, 3%, into the lower cc 
junctival sac five times daily at three-hour intervals. 

If there are no signs of improvement after 7 days, or compl 
re-epithelialization has not occurred by 21 days, other forms 
therapy should be considered. Some severe cases may requ 
longer treatment. 

After re-epithelialization has occurred, treatment for an ad 
tional seven days at a reduced dosage (such as twice daily) 
recommended in order to prevent recurrence. 

How Supplied. N 0071-3677-07 (Stock 18-1677-139) 

Vira-A Ophthalmic Ointment, 3%, is supplied sterile 
ophthalmic ointment tubes of 3.5 g. The base is a 60:40 mixti 
of solid and liquid petrolatum. | 

PARKE-DAVIS 
Division of Warner-Lambert Comp. 


PD-JA-2320-1-P (5-78) Morris Plains. NJ 07950 


A LOGICAL FIRST CHOICE FOR 
.. HERPES SIMPLEX 
VIRUS KERATITIS 


P VRAA 


bine ophthalmic ointment), 3% 





ot only as effective but is also effective 
IDU in treating in patients resistant or 
erpes simplex virus hypersensitive to or 
'ratitis... 3 










__., intolerant of IDU* 
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ical Evidence Subj * Description 
















Previously 
untreated 


75% had been 
olled Trials | resistant or 
| hypersensitive 
| to IDU 


In the controlled nd uncontrolled trials, 70 and 101 subjects, 13 i m siris 
, re-epithelialized at the end of three weeks on Vira-A. Vira-A isp reserva eise 


on file, Medical Departmen 


se see prescribing information on preceding page. PARKE-DAVIS 


| 
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trolled Trials 
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Parke-Davis 


slatocon A) gge 


ovides visual acuity, 
aintains normal corneal physiology 


he POLYCON lens” is a rigid, oxygen- 
nn cable contact lens with excellent stability. 
ade from a copolymer containing silicon 


d rriethyl methacrylate (MMA). 


xtensive clinical data 
demonstrate distinct benefits 


418 patients completed a multiclinic study™ 
ith the following results: 


o edema reported in 96.4% of patient visits 

o spectacle blur reported in 99.5% of patient visits 

o flare or halo problems reported in 99% of patient visits 
All-day comfort reported in 90% of patient visits 


or more information, call toll-free (800) 528-0366 today; 
n Arizona, call collect (602) 242-6146. 


Please see the third page of this advertisement for Brief summary information. 
Data on file, Syntex Ophthalmics, Inc. 





SY NTEX OPHTHALMICS, INC. 





Fluorescein pattern of 9.5 mm diameter 
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CONTACT 
LENS 


BRIEF SUMMARY 


INDICATIONS 

The POLYCON contact lens is indicated for the correction of 
visual acuity for persons with nondiseased eyes having ame- 
tropias, including those with high degrees of cornea’ or refrac- 
tive astigmatism, as well as aphakia. 
CONTRAINDICATIONS . 


Acute and subacute inflammations of the anterior segment of 
the eye, any eye disease which affects the cornea or conjunc- 
tiva; insufficiency of lacrimal secretion; corneal hyposthesia; 
or any systemic disease which may affect the eye or be 
exacerbated by wearing contact lenses. 


WARNINGS a | 

Abrasions and Infections: if the lens becomes less comfort- 
able to the wearer than when first placed on the wearer's 
cornea, a foreign body may be present. The patient should 
remove the lens immediately. If discomfort persists, an eye 
care practitioner should examine the patient as soon as possi- 
ble to determine if any corneal abrasion, ulceration, irritation or 
infection is present. 

Aphakic Patients: Aphakic patients should not be fitted dur- 
ing the postoperative period until the surgeon determines that 
the eye has healed completely. PE 

Lens Care Regimen: Only use Prefiex® Sterile Cleaning Solu- 
tion, Normol? Sterile Solution, and Adapettes* Sterile Lubrica- 
ting Solution with the POLYCON lens. Store ONLY in Normol* 
sterile Solution. Patients must adhere to recommended daily 
lens care regimen. FAILURE TO DO SO MAY RESULT IN 
DEVELOPMENT OF SERIOUS OCULAR INFECTIONS. 
Medicaments and Eye Drops: Wearers must not use any 
medicaments or ophthalmic solutions other than Adapettes 
solution prior to inserting the lens or while the lens is on the eye. 
Wearing Restrictions: Remove before sleeping or in the pres- 
ence of noxious and irritating vapors. 


PRECAUTIONS E 

CLEANING AND DISINFECTION 

THE POLYCON CONTACT LENS MUST BE BOTH CLEANED 
AND DISINFECTED DAILY. ONE PROCEDURE DOES NOT 
REPLACE THE OTHER. : 

To disinfect the lens, it is stored in fresh Normol soiution for a 
minimum of four hours daily in the patient lens storage case. 
After removal of the lens from the storage case, it is rinsed 
thoroughly with Normol solution. Adapettes lubricating solu- 
tion is applied to the lens surfaces as a wetting agent prior to 
inserting the lens in the eye. 


ADVERSE REACTIONS 


Rainbows or halos around objects or blurring of the vision. 
Excessive tearing, unusual eye secretions and photophobia. 


FITTING AND WEARING SCHEDULE 

Conventional methods of fitting contact lenses apply to the 
POLYCON contact lens. 

NOTE: STUDIES HAVE NOT BEEN PERFORMED TO SUP- 
PORT SAFETY OF THIS LENS FOR LONGER THAN THE 
RECOMMENDED WEARING TIME. 

A POLYCON Contact Lens Patient Care Kit must be provided 
at the dispensing visit. 

Preflex, Normol and Adapettes are trademarks of Burton, 
Parsons & Company, inc. 


e sm 


SYNTEX OPHTHALMICS, INC. 
PHOENIX, ARIZONA 85015 





brand of 


gentamicin sulfate, U.S.P. 


Solution-Sterile 
Ointment-Sterile 
a a. ne gentamicin sulfate equivalent to 


DESCRIPTION Gentamicin sulfate is a water-soluble antibi- 
otic of the aminogiycoside group active against a wide variety 
of pathogenic gram-negative and gram-positive bacteria. 

GARAMYCIN Ophthalmic Solution is a sterile. aqueous 
solution buffered to approximately pH 7 for use in the eye. 
Each mi. contains gentamicin sulfate (equivalent ta 3.0 mg. 
gentamicin}, disodium phosphate, monosodium phosphate, 
sodium chloride, and berzalkonium chloride as a preserva- 
tive. 

GARAMYCIN Ophthaimic Ointment is a steriie ointment, 
each gram containing gentamicin sulfate (equivalent to 2.0 
mg. gentamicin) in a band base of white petrolatum, with 
methyiparaben and propylparaben as preservatives. 
ACTIONS The gram-positive bacteria against which gen- 
tamicin suitate iS active include coaguiase-positive and coag- 
ulase-negative staphylococci. inciuding certain strains that 
are resistant to penicdlin; Group A beta-hemolytic and non- 
hemolytic streptococci and Diplococceus pneumoniae The 
gram-negative bacteria against which gentamicin sulfate is 
active include certain strains of Pseudomonas aeruginosa 
indole-positive and indole-negative Profeus species, Esche 
richia coli. Klebswella pneumoniae t(Friedlander's bacillus}. 
Haemopfulus influenzae and Haemophilus aegyptius (Koch- 
Weeks bacilus). Aerobacter aerogenes. Moraxella lacunata 
(dipiobacillus of Morax-Axenfeld), and Nessena species, 
including Nerssena gonorrhoeae Although significant resis- 
tant organisms haye not been isolated from patients treated 
with gentamicin at the present time, this may occur in the 
future às resistance has been produced with difficulty a vitro 
by repeated exposures. 

INDICATIONS GARAMYCIN Ophthalmic Solution and 
Ointment are indicated in the topical treatment of infections of 
the external eye and its adnexa caused by susceptibie 
bacteria. Such infections embrace conjunctivitis, keratitis and 


_keratoconjunctivitis, corneal ulcers, blepharitis and blepha- 
 TOCOnjunctivitis, acute meibomianilis, and dacryocystitis. 


CONTRAINDICATIONS GARAMYCIN Ophthalmic Solution 
and Ointment are contraindicated in patients with known 
hypersensitivity to any of the components. 

WARNINGS GARAMYCIN Ophthalmic Solution is not for 
injection. R should never be injected subconjunctivally. nor 
should it be directly introduced into the anterior chamber of 


the eye. 

PRECAUTIONS Prolonged use of topical antibiotics may 
give rise tG overgrowth of d quee M organisms, such as 
fungi. Should this occur, or it irritation or hypersensitivity to 
any component of the drug develops, discontinue use of the 
preparation and institute appropriate therapy. 

Ophthaimic ointments may retard corneal healing. 
ADVERSE REACTIONS Transient irritation has been ra- 
ported with the use of GARAMYCIN Ophthaimic Solution. 

Occasional burning or stinging may occur with the use of 

GARAMYCIN Ophthalmic Ointment. 
DOSAGE AND ADMINISTRATION  GARAMYCIN Ophthal- 
mic Solution: instit one or two drops into the affected eye 
every four hours. in severe infections, dosage may be in- 
creased to as much as two drops once every hour. 

GARAMYCIN Ophthalmic Ointment: appiy a small amount 
to the affected eye two tc three times a day. 

HOW SUPPLIED GARAMYCIN Ophthaimic Solution 
Sterile, 5-mi. plastic dropper bottle, sterile, boxes of ane and 
six. Store away from heat. 

GARAMYCIN Ophthaimic Ointment—Steriie, '-ounce 
tube, boxes of one and six. Store away from heat 
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For complete details, consult package insert or hterature 
avaitable from your Schering Representative; or Professional 
Services Department, Schering Corporation, Kenilworth, New 
Jersey 07033. 
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(chloramphenicol 


These five frequently occurring pathogens usually demon- 
strate low resistance to the potent action of Chloroptic® 
And they are not the only ones. Chloroptic overcomes a 
broad spectrum of chloramphenicol-susceptible organisms 
with potent anti-infective action. It is the broadest avail- 
able topical ocular antimicrobial! 

And Chloroptic works quickly. There’s usually some 
improvement within 24 hours. If Chloroptic doesn’t improve 
the condition in three days, we suggest you consider alter- 
nate therapy. 

Chloroptic has a unique clinical record of safety: no 
reports of serious side effects after the use of millions of 
bottles and tubes. It rarely sensitizes, too. 

In addition, Chloroptic has a fine stability record. It 
remains stable at room temperature for 12 months. 

Potency, fast action, safety and stability. With 
Chloroptic, susceptible microbes don’t have a chance. 
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Staph aureus 


CHLOROPTIC* (chloramphenicol 0.5%) 
sterile ophthalmic solution. CONTAINS: 
chloramphenicol 0.5% (5 mg/ml) with chlo- 
robutanol (chloral deriv. as a preservative) 
0.5%. CHLOROPTIC* S.O.P.* (chloram- 
henicol) 1.0% sterile ophthalmic ointment. 
AINS: chloramphenicol 1.0% (10 mg/ 
gm) with chlorobutanol (chloral deriv. as a 
preservative) 0.5%. INDICATIONS: For the 
treatment of superficial ocular infections 
involving the conjunctiva Y cornea 
caused by chloramphenicol-susceptible 
organisms. CONTRAINDICATIONS: Con- 
traindicated in patients who are hypersen- 
sitive to chloramphenicol or any of the 
components. WARNINGS: As with other 
antibiotics, prolonged use may result in 
overgrowth of nonsusceptible organisms, 
especially fungi. If superinfection occurs, 
or if clinical improvement is not noted 
within a reasonable period, discontinue 
use and institute appropriate therapy. Sen- 
sitivity reactions such as burning or stinging, 
itching, angioneurotic edema, urticaria, 
vesicular and maculopapular dermatitis 
may also occur in some patients. Ophthal- 
mic ointments may retard corneal healing. 
Possibility of occurence of blood dyscra- 
sias from prolonged administration must 
be considered. Systemic chloramphenicol 
has been known to produce bone marrow 
hypoplasia, depression of erythropoiesis 
and aplastic anemia and visual disturbances. 
One case of bone marrow hypoplasia has 
been reported after prolonged (23 months) 
use of an ophthalmic solution. 
NCE: ‘Antibacterial Agents. Mono- 
ar 1. Office Seminars in Ophthalmology" 
rving H. Leopold, ed. Allergan Pharmaceu- 
ticals. 1976, p. 5. 


AllgRCAN Pharmaceuticals, Inc. 
Irvine, California 92713 


Pointe Claire, P Q., Canada 
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EXTENDED-WEAR CONTACT LENSES AND INTRAOCULAR 
LENSES FOR APHAKIC CORRECTION 
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Baltimore, Maryland 


Daily-wear contact lenses and intraocu- 
lar lenses have helped to overcome the 
visual problems associated with the re- 
fractive correction of aphakia. However, 
some aphakic patients cannot manipulate 
a contact lens because of poor dexterity or 
reduced vision, and intraocular lens im- 
plantation is contraindicated in some 
phakic patients. Availability of an effec- 
tive extended-wear aphakic contact lens 
would offer significant benefit to these 
patients, in addition to providing added 
convenience to aphakic patients who are 
now using contact lenses on a daily-wear 
basis. 

For those reasons, we undertook a trial 
of extended-wear soft contact lenses for 
the correction of aphakia. We define ex- 
tended wear of a contact lens as continu- 
ous use on the eye for more than 60 hours 
at a time. Although there are a number of 
high-oxygen-transmission contact lenses 
now available for investigational use in 
the United States, the Cooper Permalens 
(Cooper Laboratories, Palo Alto, Califor- 
nia) was chosen. We report herein our 
experience with the use of the Cooper 
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Permalens for extended wear in aphakia, 
and compare our results to the results 
obtained by intraocular lens implanta- 
tion. 


MATERIAL AND METHODS 


The Cooper lens is manufactured by 
Global Vision (U.K.), a division of Cooper 
Laboratories. The proprietary name for 
use in the United States is Permalens 
hydrophilic contact lens. The Perfilcon A 
material from which the lens is made isa 
terpolymer of hydroxyethyl! methacrylate, 
N-vinyl pyrrolidone, and methacrylic 
acid. The lens was specifically designed 
for extended wear and is lathe-manu- 
factured for this purpose. The lens has a 
71% water content when fully hydrated. 
Powers range from +8.25 to +20.75 di- 
opters and thickness varies from 0.36 mm 
to 0.43 mm in the aphakic state. The 
high water content, the polymer itself 
(Perfileon A), and the relative thinness of 
the lens allow high oxygen transmission 
through the lens, permitting it to be used 
on an extended-wear basis.!^? 

The aphakic patients recruited for this 
study had either been previously unsuc- 
cessful in wearing a contact lens, or were 
assessed as being unable to wear or ma- 
nipulate a conventional contact lens. The 
lens was initially fitted with a back curve 
0.3 to 0.6 mm steeper than the patient's 
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average corneal keratometer reading, and 
a lens diameter that equalled the size of 
the cornea. These lenses proved to be too 
steep for our patients, however, and based 
on our own experience we began fitting 
lenses with the same back curvature as 
the flattest keratometer reading (in milli- 
meters), and with a diameter about 1 mm 
larger than the cornea. The lenses most 
frequently fitted were those with an 
8.0-mm base curve and 13.5-mm diameter 
and those with an 8.3-mm base curve and 
14.0-mm diameter. An acceptable fit was 
considered to be a lens with good centra- 
tion, showing slight movement (less than 
0.1 mm) with blinking, and stable vision 
with overcorrection. 

Patients who were chosen for the study 
were seen 24 hours after the initial lens 
fitting, then once a week for one month, 
and once a month for one year. The lenses 
were removed at monthly visits (in most 
cases) for cleaning and were reinserted in 
the eye after thermal disinfecting. No 
prophylactic antibiotics or corticosteroid 
drops were used, although other ocular 
medication with the exception of epi- 
nephrine was continued as needed. 


RESULTS 


Of the 126 patients who were fitted, 16 
had lenses fitted for both eyes, for a total 
of 142 eyes fitted. Within three months of 
the fitting, 13 patients (all of them suc- 
cessful with the continuous-wear lens) 
were discontinued from the study. Four 
of these 13 died; eight patients were un- 
able to make the follow-up visits as re- 
quired by the Food and Drug Administra- 
tion and were discontinued from the 
study; and one patient was taking epi- 
nephrine for glaucoma control: and was 
discontinued from the study. This left a 
total of 113 patients (with 128 eyes fitted) 
in the study. Eleven patients had to be 
discontinued from the study for lens- 
related problems. 

Currently, 1029 aphakic patients are 
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using the contact lenses on an extended- 
wear basis. Fourteen of these patients axe 
wearing the lenses in both eyes, for a total 
of 116 eyes (Table 1). The median age of 
these patients is 64 years, with a range of 
seven months to 92 years. Seventy-one of 
the patients are over 60 years of age; 52 
are males and 50 are females. The mean 
follow-up of our patients is ten months, 
with a range of four to 22 months. 

Of the 102 patients who are wearing the 
lens 55 had previously worn contact lens- 
es. Eleven of these 55 had been success- 
ful with daily-wear lenses but they pre- 
ferred the extended-wear lens. Forty-four 
of the patients previously had been un- 
successful with hard or soft contact lenses 
for the following reasons: difficulty with 
manipulation in 18 cases, insufficient vi- 
sion to insert the lens in 13 cases, and lens 
intolerance in another 13 cases. 

The average number of trial lenses used 
to achieve a satisfactory fit for a patient 
decreased as we gained more experience 
with the lenses. During the first months of 
the study we found that an average of 5.8 
lenses were used in fitting each eye. After 
we began fitting flatter and larger lenses, 
patients were fitted satisfactorily after 
an average trial of three lenses per eye 
(Table 2). 

The extended-wear schedule varies 
slightly according to individual tolerance 
and the need to clean the lens (Table 3). 
In all patients the lens is periodically 
removed regardless of whether the patient 


TABLE 1 


NUMBER OF APHAKIC PATIENTS ENROLLED IN 
EXTENDED-WEAR SOFT CONTACT LENS STUDY 


Patient Status No. of No. of 
Patients Eyes 
No. fitted 196 142 
Discontinued 
Not lens-related 13 14 
Lens-related 11 12 


Total remaining in study 102 116 
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TABLE 2 


AVERAGE NUMBER OF LENSES USED TO OBTAIN A 
GOOD FIT AT DIFFERENT TIMES IN THE STUDY 


Month of Average No. of 
Study Lenses to Fit* 

l 5.8 

9 5.2 

3 3.5 

4 3.2 

18 2.9 

*Per eye 


is symptomatic. In 12 of the 116 eyes the 
lens is removed by the investigator once 
every three months for lens cleaning and 
inspection of the cornea; in 91 eyes the 
lens is removed monthly for cleaning and 
for corneal inspection; and in 12 eyes, 
lens removal by the patient is necessary at 
one- or two-week intervals for cleaning. 
These patients tend to be those with 
slightly dry eyes or mild blepharitis. One 
patient, who had previously been intoler- 
ant of soft contact lenses, has to remove 
the Permalens for six hours (overnight) 
every three days to prevent irritation. No 
significant change in corneal thickness 
has been seen with the extended wear of 
this contact lens in 17 aphakic patients 
whom we examined at one week and at 
three months after fitting. 

We have had several complications, but 
none have resulted in permanent sequelae 
(Table 4). They include ten cases of the 


TABLE 4 


COMPLICATIONS RELATED TO THE WEARING OF 
EXTENDED-WEAR SOFT CONTACT LENSES 


Complication No. of Patients 
Tight-fit syndrome 10 
Conjunctivitis with sterile 

corneal infiltrate 8 
Vascularization of Cornea 

0-1 mm 30 

1-2 mm 3 

2-5 mm 0 
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TABLE 3 


EXTENDED-WEAR SOFT CONTACT LENS WEARING 
SCHEDULE FOR 102 PATIENTS (116 EYES) 











Schedule No. of Eyes 
Extended wear 12 
Monthly removal by 

investigator 9I 
Removal every one to two 

weeks 12 
Removal every three days 1 


tight-fit syndrome consisting of conjunc- 
tival and ciliary injection and a visibly 
tight-fitting lens with compression of the 
peripheral conjunctiva and occasionally 
associated with mild and transitory iritis. 
In seven of these patients the tight-fit 
syndrome developed within two weeks of 
initial fitting, and in three it occurred 
about four months after fitting. These ten 
patients have been refitted with a flatter 
lens without recurrence of this problem. 
Another eight patients have developed 
conjunctivitis with sterile peripheral cor- 
neal infiltrates. These peripheral infil- 
trates stained with. fluorescein and are 
similar to those seen with Staphylococcus 
hypersensitivity. Smears and cultures 
were negative. Two of these patients, who 
had moderate blepharitis at the time of 
entering the study, developed recurrent 
episodes of sterile corneal infiltrates and 
were discontinued from the study. The 
other patients were refitted with larger 
and flatter lenses and are doing well. 
There has been no corneal neovascular- 
ization greater than 2 mm. In 30 patients 
we saw dilatation of the limbal blood 
vessels, and extension of vessels up to 
1 mm past the corneoscleral limbus. In 
three eyes there was superior terminal- 
loop corneal vascularization extending 
1 to 2 mm in from the corneoscleral lim- 
bus. We have seen no progression of these 
vessels during a further four months of 
observation with continued contact-lens 
wear, and we have not had to use cortico- 
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TABLE 5 


TOTAL NUMBER OF EXTENDED-WEAR SOFT 
CONTACT LENSES REPLACED 


Reason for Replacement No. of Patients 


Lenses lost 53 
Lens deposits 19 
Lenses torn 
Spontaneous 5 
Manipulation 20 


steroid drops or other preventive treat- 
ment. 

Other minor lens-related problems 
have occurred (Table 5). Fifty-three lens- 
es have been lost from 30 eyes. Two 
children have lost over ten lenses each. 
Lens deposits have necessitated lens re- 
placement in 19 patients. In 25 patients 
the contact lens was torn; in five of these 
the lens tore spontaneously while on the 
patient’s eye, and in the other 20 the lens 
was torn by the patient or the investigator 
during removal for lens cleaning or for 
corneal inspection. 

Eleven patients were discontinued 
from the study because of lens-related 
problems (Table 6). Five had unsatisfac- 
tory fit or poor visual acuity with the lens. 
Four of these five patients were seen 
within the first three months of the study, 
before our fitting techniques were per- 


TABLE 6 


NUMBER OF PATIENTS 
DISCONTINUED FROM STUDY BECAUSE OF 
LENS-RELATED PROBLEMS 


Lens-Related Problems No. of Patients 


Unsatisfactory fit or 
poor vision 

Unable to retain lens 

Corneal infiltrates 

Transient corneal edema 

Papillary hypertrophy 
of tarsus 


bw DO PO Ut 


-— 


Total 11 
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fected. Two young children were unable 
to retain the lens. Two patients were 
discontinued because of recurrent infil- 
trates in the corneal periphery. These 
patients had mild blepharitis, and the 
corneal infiltrates cleared with no residu- 
al scarring. À further patient had transient 
corneal edema; and another patient, who 
was wearing lenses in both eyes, devel- 
oped bilateral papillary hypertrophy of 
the tarsal conjunctiva and was discontin- 
ued from the study. We have not had to 
discontinue any patients because of in- 
fectious corneal ulcers or corneal vascu- 
larization, and none of the discontinued 
patients have permanent sequelae from 
wearing the lens. 

With contact-lens correction alone, 55 
of the 116 eyes (47%) have a visual acuity 
between 6/4.5 (20/15) and 6/7.5 (20/95), 
and 100 eyes (86%) have visual acuity of 
6/12 (20/40) or better (Tables 7 and 8). 
Soft contact lenses will not correct a sig- 
nificant amount of astigmatism, and we 
expected that many patients would need 
to wear a spectacle overcorrection. With 
spectacle overcorrection, 107 eyes (92%) 
have achieved visual acuity of 6/12 
(20/40) ox better. Nine eyes have best cor- 
rected visual acuity of less than 6/12 
(20/40), but in all nine cases the reduc- 
tion in visual acuity can be explained by 


TABLE 7 


VISUAL ACUITY ATTAINED WITH AND WITHOUT 
OVERCORRECTION IN 102 PATIENTS WEARING EX- 
TENDED-WEAR APHAKIC SOFT CONTACT LENSES 


With With Contact 


Contact Lens Plus 
Visual Acuity Lens Overcorrection 
(%) (%) 
6/4.5(20/15)-6/7.5(20/25) 47 78 
| 86 |92 
6/9(20/30)-6/12(20/40) 39 14 
6/15(20/50)-6/18(20/60) 6 T. 
6/91(20/70)-68/30(20/100) 7 0 
6/30(20/100)-6/60(20/200) 1 1 


Total 100 100 
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TABLE 8 


REASONS FOR POOR VISION IN EIGHT PATIENTS 

WHO HAD A BEST CORRECTED VISUAL ACUITY OF 

LESS THAN 6/12 (20/40) WITH THE EXTENDED-WEAR 
SOFT CONTACT LENS AND OVERCORRECTION 








Complication No. of Patients 





Vitreous opacities 

Macular degeneration 

Optic atrophy 

Previous retinal detachment 


Ne Oe 


pre-existing ocular pathology. This in- 
cludes: vitreous opacities in one case, mac- 
ular degeneration in five, optic atrophy in 
one; and, in two cases, previous retinal 
detachment with macular involvement. 

All the patients have been satisfied with 
the visual acuity they achieved with the 
lens, but ten patients state that vision was 
not as sharp as with their glasses or hard 
contact lenses. Ten patients achieved one 
line better vision on the Snellen chart 
than with their aphakic spectacle correc- 
tion, and in 20 patients the contact lens 
visual acuity was one Snellen line less 
than visual acuity with aphakic spectacle 
correction. The 20 patients whose best 
corrected visual acuity was one line less 
with the Permalens correction are satis- 
fied with their vision, mainly because of 
the convenience of having an extended- 
wear lens. 


DISCUSSION 


There are several requirements for an 
extended-wear soft contact lens: good op- 
tics, reproducible lens dimension, and 
high oxygen-transmission.~? Lens dura- 
bility is important, especially because the 
Food and Drug Administration will re- 
quire periodic removal of the lens for 
cleaning. Important patient factors in- 
clude motivation and absence of external 
ocular diseases such as significant bleph- 
aritis or dry eyes. 

Potential problems with extended-wear 
aphakic contact lenses involve frequent 
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lens replacement and the possibility of 
corneal complications. Possible corneal 
complications, in particular, neovascular- 
ization or infection, must be watched for 
when the lenses become readily available. 
In our study, we have had no infectious 
corneal ulcers and no significant corneal 
neovascularization. However, our longest 
follow-up is only 22 months, and we 
believe that continued close observation 
is necessary to determine the long-term 
success rates and complication rates of 
extended-wear contact lenses in aphakia. 

Now that the feasibility of extended- 
wear soft contact lenses has been shown 
by this study and others, 4~§ and they will 
soon be approved for use, the important 
question to be answered is: should a 
patient receive an intraocular lens at the 
time of cataract surgery, or should he be 
fitted with a contact lens? To try to an- 
swer this question, we reviewed the re- 
sults obtained with intraocular lenses 
here and compared the relative advan- 
tages of both intraocular lenses and 
extended-wear contact lenses. Four years 
ago we began a conservative approach to 
intraocular lens implantation, using strict 
criteria for patient selection." Two years 
later, we began this study of the 
extended-wear soft contact lens in apha- 
kic patients to evaluate contact lenses as 
a reasonable alternative to intraocular 
lenses. 

Between January 1975 and December 
1977, two of us (W.].S. and A.E.M.) im- 
planted 200 four-loop Binkhorst intraocu- 
lar lenses (Group 1). The lenses were 
obtained from Morcher through Medical 
Work Shop and were sterilized by the wet 
pack method (sodium hydroxide storage 
and neutralization with sodium bicarbon- 
ate before use). After the beginning of 
Food and Drug Administration control 
of intraocular lenses in January 1978 and 
the requirement that lenses be sterilized 
by ethylene oxide, we have obtained 
the four-loop Binkhorst lens mainly from 
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TABLE 9 


BEST CORRECTED VISUAL ACUITY RESULTS OBTAINED AFTER INTRAOCULAR LENS INSERTION 
IN THE TWO GROUPS OF PATIENTS 


Visual Acuity 


6/4.5(20/15)-6/7.5(20/25) 
6/4.5(20/15)-6/12(20/40) 
6/4.5(20/15)-6/12(20/40)* 


Group 11 Group 21 
200 Eyes (96) 60 Eyes (926) 
138 (69) 4] (69) 
189 (91) 52 (87) 
188 (94) 56 (94) 


*Excluding known macular degeneration or amblyopía. 


HOL sterilized with sodium hydroxide. 
1IOL sterilized with ethylene oxide. 


two American suppliers (folab Corp., 
San Dimas, California and Intermedics 
Intraocular, Inc., Freeport, Texas) and 
have performed 60 lens implantations 
(Group 2). 

The average age of the patients in the 
two groups who received the intraocular 
lenses is approximately the same (71 years 
for Group 1 and 72 years for Group 2). 
The average follow-up is longer in the 
first group than in the second group (20 
months for Group 1 and five months for 
Group 2). The visual results obtained 
with the  sodium-hydroxide-sterilized 
lenses as compared to the ethylene- 
oxide-sterilized lenses are similar, in that 
9496 of the patients in both groups have 
achieved visual acuity of 6/12 (20/40) or 
better, excluding those with known mac- 
ular degeneration or amblyopia (Table 9). 


TABLE 10 


MAJOR OPERATIVE COMPLICATIONS IN THE TWO 
GROUPS OF PATIENTS IN WHOM INTRAOCULAR 
LENSES WERE INSERTED 


..Gropl . _ Group? . 

Complication 200 Eyes (90) | 60 Eyes (96) 
Vitreous loss 0 (0) 1 (2) 
Unplanned extra- 

capsular extrac- 

tion 5 (2.5) i (2) 
Related to IOL 

insertion: 

rupture of 

vitreous face 92 (1) 1 (2) 


Our operative and postoperative compli- 
cation rates, excluding intraocular in- 
flammation, were similar in the two 
groups (Tables 10 and 11). However, we 
found that the incidence of excessive and 
prolonged postoperative intraocular in- 
flammation has been much greater in the 
ethylene-oxide-sterilized lenses produced 
by the American companies (Table 12). 
Although we had one case of endophthal- 
mitis in the first 200 cases using sodium 
hydroxide sterilization, this cannot be 
definitely traced to contamination of the 
intraocular lens. However, we have had a 
7% incidence (four eyes) of sterile hypo- 
pyon in Group 2 as compared to 1.5% 
(three eyes) in Group 1. Vitritis and pap- 
illitis have been a problem in 396 (two 
eyes) of cases in the last 60 intraocular 
lenses inserted. Only 796 (14 eyes) of the 
patients in Group 1 had recurrent or per- 
sistent iritis eight weeks after surgery, but 
27% (16 eyes) receiving lenses sterilized 


TABLE 11l 


NONINFLAMMATORY POSTOPERATIVE COMPLICA- 
TIONS IN THE TWO GROUPS OF PATIENTS IN WHOM 
INTRAOCULAR LENSES WERE INSERTED 





Group 1 Group 2 


Complication 200 Eyes (90) 60 Eyes (96) 





Corneal edema 1 (0.5) 0 (0) 
Retinal detachment 5 (2.5) 1 (2) 
Hyphema 0 (0) 0 (0) 
Subluxation 12 (6) 9 (3) 
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TABLE 12 


INFLAMMATORY POSTOPERATIVE COMPLICATIONS 
IN THE TWO GROUPS OF PATIENTS IN WHOM INTRA- 
OCULAR LENSES WERE INSERTED 


.Grouupl |  Group2 — 

Complication 200 Eyes (%) 60 Eyes (96) 
Endophthalmitis 1 (0.5) 0 (0) 
Hypopyon (sterile) 3 (1.5) 4 (7) 
Vitritis and 

papillitis 0 (0) 2 (3) 
Persistent iritis 14 (7) 16 (27) 
Glaucoma 0 (0 ) 9 (3) 


with ethylene oxide have had persistent 
iritis more than two months after surgery 
and have required continued corticoster- 
oid drops. The two patients who devel- 
oped vitritis also had severe inflammatory 
glaucoma. Overall, about one third of our 
patients in Group 2 have had postopera- 
tive inflammatory problems. When the 
cause of this problem is known and the 
incidence of postoperative inflammatory 
complications returns to a reasonable lev- 
el, a fair comparison of continuous-wear 
contact and intraocular lenses as a means 
of aphakic correction can be made. 

Intraocular lenses and extended-wear 
contact lenses have several features in 
common: both give reasonably good un- 
corrected visual acuity with a full periph- 
eral visual field and avoid the marked 
spectacle distortion found in aphakic 
spectacle correction, and both are rela- 
tively safe with proper patient selection. 
However, it must be stressed that long- 
term follow-up data are lacking for both 
intraocular and extended-wear contact 
lenses. 

The advantages of an extended-wear 
contact lens over an intraocular lens are: 
(1) a contact lens is probably safer than an 
intraocular lens because it can be easily 
removed and refitted at a later date; (2) the 
extended-wear lens can usually be used 
when an intraocular lens is contraindicat- 
ed and can be fitted by surgeons who do 
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not recommend intraocular lens implan- 
tation; (3) extended-wear lenses can pre- 
vent the need for secondary intraocular 
lens insertion or keratophakia; (4) the 
power of the contact lens can readily be 
changed to give the desired spherical 
equivalent; and (5) intraocular complica- 
tions rarely develop with extended-wear 
contact lens use. 

There are some advantages to an intra- 
ocular lens over an extended-wear lens if 
no operative or postoperative complica- 
tions develop frorn lens implantation: (1) 
the intraocular lens will probably be less 
expensive than a contact lens and not 
need to be replaced; (2) the intraocular 
lens may provide more stable vision but 
no better stereoscopic acuity?; (3) the in- 
traocular lens is more convenient for the 
patient; and (4) an intraocular lens may be 
more successful in patients with external 
ocular problems such as blepharitis, eye- 
lid abnormalities, and dry eyes. 

Neither the extended-wear soft contact 
lens nor the intraocular lens has been 
perfected, but extended-wear aphakic 
correction contact lenses offer a reasona- 
ble alternative to intraocular lenses. We 
use the following guidelines when con- 
sidering a patient for cataract surgery. For 
an elderly patient with no contraindica- 
tions to lens implantation and no compli- 
cations at the time of surgery, several 
options are available: an intraocular lens 
can be implanted; or the patient can be 
fitted in the postoperative period with 
spectacles, a daily-wear soft or hard con- 
tact lens, or an extended-wear lens. 
Younger patients or those with contrain- 
dications to intraocular lens implantation 
or complications at the time of intraocular 
lens surgery are generally ideal candi- 
dates for extended-wear contact lenses. In 
most cases the availability of extended- 
wear aphakic soft contact lenses should 
obviate the need for bilateral or secondary 
insertion of intraocular lenses or for kera- 
tophakia. With Food and Drug Adminis- 
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tration approval of the Permalens and 
several other extended-wear lenses, fur- 
ther improvements in fitting techniques 
and lens material will be made, so that the 
success rate for fitting and extended wear 
can be improved above the 90% success 
rate we found in our study. 


SUMMARY 


We evaluated extended-wear soft con- 
tact lens use in 128 aphakic eyes of 113 
patients, 44 of whom had been unable to 
wear conventional contact lenses; 116 
eyes (91%) have been successfully fitted 
and have worn the extended-wear lenses 
without significant complication. Eleven 
patients were unable to wear the lens or 
had to be discontinued for transient lens- 
related problems. In 103 eyes successful- 
ly fitted the lens is removed for cleaning 
less often than monthly. Ninety six of the 
116 eyes fitted have visual acuity as good 
as, or better than, with aphakic correct- 
ing spectacles. The results obtained with 
the extended-wear soft contact lens are 
similar to those obtained with intra- 
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ocular lenses, except for the recent high 
incidence of inflammation seen after 
intraocular lens insertion when using 
ethylene-oxide-sterilized lenses. 
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THE MICROBIAL FLORA IN EXTENDED-WEAR 
SOFT CONTACT-LENS WEARERS 


GILBERT SMOLIN, M.D., MASAO OKUMOTO, M.A., AND ROBERT A. NOZIK, M.D. 
San Francisco, California 


We report herein an evaluation of the 
effect of the use of extended-wear soft 
contact lenses on the microbial flora of 
the eye. 


MATERIAL AND METHODS 


The lens that we used in this study was 
the Perfileon-A lens (Cooper Laborato- 
ries). The polymeric material of which it 
is composed is a terpolymer of 21 hy- 
" droxyethyl methacrylate N-vinyl-2-pyr- 
rolidone and methacrylic acid, with 
ethyleneglycol dimethacrylate as a cross- 
linking agent. The water content of the 
lens, which is hydrophilic, is about 76% 
at 20°C. Its oxygen permeability ranges 
from a low of 8.1% in lenses 0.43 mm 
thick toa high of 13.1% in lenses 0.12 mm 
thick in the center. 

Over a period of one year we prepared a 
total of 857 cultures of material from the 
eyelids, conjunctivae, and contact lenses 
of our first 51 patients (20 aphakic and 31 
phakic) fitted with these lenses. A moist- 
ened, cotton-tipped applicator was used 
to obtain the material, with which we 
inoculated blood agar and Sabouraud’s 
medium. The blood agar cultures were 
incubated for 48 hours at 37°C and the 
Sabouraud’s-medium cultures for two to 
three weeks at 30°C. The potential path- 
ogens were identified, their identity 
recorded, and their antibiotic sensitivi- 
ties tested by the Kirby-Bauer method. 
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We excluded Staphylococcus epidermidis 
and liphtheroids entirely, and excluded 
S. aureus if only one or two colonies were 
recovered only from the eyelids. 

Collaterally we compared 295 cultures 
from our aphakic contact-lens wearers 
with 295 cultures of material taken from 
preoperative cataract surgery patients dur- 
ing about the same period of time. The 
preoperative cultures were taken routine- 
ly in all of our patients one or two weeks 
before surgery. The eyes were otherwise 
undisturbed. 

The extended-wear soft contact lenses 
were routinely removed once a month bv 
the physician immediately after obtaining 
the culture material. The lenses were 
physically cleaned, not sterilized, and re- 
inserted. The lenses were only removed 
because of irritation or infection. 


RESULTS 


Out of the 857 cultures, 44 (596) grew 
pathogenic organisms. Of the 44, 24 were 
from the aphakic patients (24 of 295 or 
896), and 20 were from the phakic patients 
(20 of 562 or 3.6%), all of whom were 
young and myopic individuals. If the 
patients with only a few S. aureus on their 
eyelids had been included, the rates 
would have been approximately 10 and 
5%, respectively. The organisms recov- 
ered are listed in Table 1. Occasionally 
more than one potential pathogen was 
recovered from the eyelids of the same 
patient. 

On 39 occasions the patients were 
asymptomatic but the cultures were posi- 
tive for potential pathogens. Two of the 
patients from whom the material for these 
39 cultures was collected were treated 
with an antibiotic; the rest were left un- 
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TABLE 1 


POTENTIAL PATHOGENS RECOVERED IN 44 OF 857 CULTURES OF MATERIAL 
COLLECTED FROM 51 SOFT-CONTACT-LENS WEARERS 


Organism 


Staphylococcus aureus 
Alpha-hemolytic streptococcus 
Gram-negative rods 

Moraxella species 
Acinetobacter species 
Streptococcus pneumoniae 
Branhamella catarrhalis 
Nocardia species 

Candida albicans 
Rhodotorula species 


*No Pseudomonas or Proteus species. 


treated. In one of the two treated cases the 
cultures were positive for S. aureus be- 
fore the patient began wearing soft con- 
tact lenses, and gentamicin ophthalmic 
drops were used to eliminate the organ- 
ism. In the second treated case the organ- 
ism was also S. aureus, and because it was 
recovered in cultures run sequentially at 
one-month intervals, we assumed that it 
had colonized on the eyelids, and we used 
chloramphenicol (Ophthochlor) drops to 
eliminate it. 

On more than 800 occasions the pa- 
tients were asymptomatic and without 
recoverable pathogenic organisms, and 
on a few occasions they were symptomat- 
ic and without recoverable pathogenic 
organisms. The symptoms were blurred 
vision, feeling the lens, red eyes, a 
scratchy sensation, and the like. Altering 
the diameter, base curve, or power of the 
lens usually relieved the symptoms, and 
artificial tears were required by several 
aphakic patients. We treated one patient 
with antibiotics. He had crusts, collar- 
etes, scurf, and rosettes on his eyelid mar- 
gins, and despite negative cultures, it was 
our clinical impression that he had 
staphylococcal blepharitis. He was treat- 
ed with eyelid scrubs and systemic tetra- 


Positive 
Cultures Per 
Total No. of 

Cultures Percent 
11/44 25 
13/44 30 
10/44 24* 

2/44 
9/44 
2/44 
1/44 
1/44 
1/44 
1/44 
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cycline for one month. Both the symp- 
toms and the condition of the eyelids 
improved remarkably. 

On five occasions, the five patients ex- 
amined were symptomatic and the cul- 
tures were positive for potential path- 
ogens. Two of the five patients were 
aphakic and three were phakic. In one 
case the organism was a gram-negative 
rod and the conjunctiva was hyperemic. 
The eye was treated with chlorampheni- 
col (Chloromycetin) ophthalmic drops 
four times a day for four days with the 
soft lens in place. Subsequent cultures 
were negative and the eye became asymp- 
tomatic. 

In a second case the organism was 
Moraxella species. There was conjunc- 
tival hyperemia and the eye was treated 
with gentamicin ophthalmic drops after 
removal of the lens. After three days ot 
treatment, the eye was asymptomatic and 
cultures were negative for potential path- 
ogens. 

In a third case the organism was S. 
aureus. 'The patient had a peripheral cor- 
neal infiltrate that simulated a catarrhal 
ulcer. The lens was removed and sulface- 
tamide ophthalmic drops were adminis- 
tered for four days. The infiltrate cleared 
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and cultures were negative for potential 
pathogens. 

In a fourth case the organism was a 
gram-negative rod. The patient com- 
plained of excessive mucus in his eve. The 
lens was removed and gentamicin eye 
drops were used five times a day for four 
days. 

Cultures were then negative for potential 
pathogens and the eye was asymptomatic. 

In a fifth case the organism was alpha- 
hemolytic Streptococcus and the conjunc- 
tiva was hyperemic. No treatment was 
instituted, and in several days the hyper- 
emia subsided and the next culture (two 
weeks later) was negative for potential 
pathogens. 

In three instances, consecutive cultures 
were positive for the same potential path- 
ogen. In one patient (who was one of the 
two treated patients that were asympto- 
matic and had positive cultures) this oc- 
curred twice. The organism was S. aure- 
us. The cye was treated with an antibiotic 
on the first occasion but not on the sec- 
ond. Despite this omission, however, the 
next cultures were negative and they have 
remained negative 12 months later. 

In the second patient, a gram-negative 
rod was recovered from two consecutive 
cultures. The patient received no antibi- 
otic treatment but was free of the organ- 
ism 12 months later. 


s 
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When we compared the number of cul- 
tures positive for pathogenic organisms 
in our aphakic soft-contact-lens wearers 
with the number in our preoperative 
cataract surgery patients, we found 24 
cultures positive in the contact-lens wear- 
ers (24 of 295 or 8%) and 63 positive in 
the preoperative patients (63 of 295 or 
21%). 

The potential pathogens recovered 
from the preoperative patients are listed 
in Table 2. There was a higher percentage 
of S. aureus and Moraxella species in this 
group than in the group of aphakic lens- 
wearers. 


DISCUSSION 


There are several reports of infections 
in contact-lens wearers.! In our study, 
we hoped to: (1) collect data that would 
make possible a reasonable estimate of 
the flora of the eyelids, conjunctivae, and 
lenses of soft contact-lens wearers, and 
(2) determine the frequency of external 
microbial problems in these lens wear- 
ers. By comparing the contact-lens-wear- 
ing patients with an epidemiologically 
similar group of patients not wearing 
lenses, we hoped to see if the microbial 
flora had been altered in the lens-wearing 
patients. 

In an attempt to eliminate bias in pa- 
tient selection, we used the data collected 


TABLE 2 


POTENTIAL PATHOGENS RECOVERED IN 63 OF 295 CULTURES OF MATERIAL 
FROM PREOPERATIVE CATARACT SURGERY PATIENTS 


Organism 





Staphylococcus aureus 
Alpha-hemolvtie Streptococcus 
Gram-negative rods 

Moraxella species 
Acinetobacter species 
Streptococcus pneumoniae 
Haemophilus influenzae 
Rhodotorula species 


*Two Proteus species, one Pseudomonas species. 


Total No. of Cultures 


Positive Cultures Per 
Percent 


30/63 
14/63 
9/63 
6/63 
2/63 
1/63 
1/63 


46 
22 
15* 
9 
3 
2 
2 
1/63 2 
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from our first 51 patients during the first 
year of wearing Perfilcon-A contact lens- 
es. Most of these patients have now worn 
their lenses for more than 24 months, and 
the data have not changed significantly. 

Although we eliminated S. epider- 
midis from our study because of its pres- 
ence on the skin and eyelids, we are 
aware that some strains of S. epidermidis 
can be mannitol-positive and produce 
toxins, and that these properties invest it 
with potential for causing ocular disease. 
If we find this organism in the conjunc- 
tiva or lens, and if its growth is confluent 
on blood agar plates, it may be able to 
produce disease. 

It is important to differentiate between 
the transient localization of an organism 
and its colonization on ocular tissue. If 
the organism has colonized, it can be 
recovered in cultures repeatedly, can usu- 
ally be recovered in increasingly large 
numbers, and can be seen in smears. 
There may also be such ocular alterations 
as eyelid crusting, collarette formation, 
and the like. Most of our patients who 
showed potentially pathogenic organisms 
were probably examples of transient lo- 
calization because there was no ocular 
disease, and the organisms, which were 
present in small numbers, failed to grow 
when cultures were repeated. This was 
the case on 37 occasions. 

In seven cases we treated the patients 
with an antibiotic, and because we altered 
the natural course of organism growth, 
we had no way of knowing whether 
true colonization had occurred or not. In 
four of these cases some ocular changes 
could have been related to the presence 
of the microbe. In the three cases in 
which repeated cultures were positive, 
the organisms had probably colonized. 
In the two untreated cases, the orga- 
nisms disappeared without antibiotic 
assistance. 

When iransient localization of organ- 
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isms of minor virulence occurs in the 
external ocular tissues, no treatment is 
needed. Even when the organisms have 
colonized, the host’s immune defense 
mechanisms can probably handle most of 
them. But if there is a break in the eye’s 
surface barrier (for example, from a cor- 
neal abrasion), or if the patient’s immune 
defense system is depressed by age, dis- 
ease, medication, and the like, either the 
colonization of a potential pathogen or 
the transient localization of a virulent 
pathogen may require antibiotic treat- 
ment. 

Although brain-heart infusion broth 
may yield higher organism recovery than 
the media we used, our media probably 
grew most of the potential pathogens. The 
higher incidence of potential pathogens 
in the elderly aphakic patients was antici- 
pated, and was probably the result of 
their less efficient immune defense sys- 
tems, reduced tear flow, and diminished 
corneal sensation. The organisms recov- 
ered from the contact-lens-wearing pa- 
tients were comparable to those recovered 
from similar groups of patients not wear- 
ing contact lenses. 

Infiltrates resembling catarrhal infil- 
trates were noted in one of our contact- 
lens wearers. Similar lesions have been 
noted by other observers (W. Stark and R. 
Keates, personal communications, 1977) 
and have been attributed to anoxia. We 
believe they are the result of a precipita- 
tion of staphylococcal antigen-antibody 
complex that binds complement and at- 
tracts polymorphonuclear leukocytes. If 
the staphylococci are eliminated from the 
eyelids, the infiltrates disappear. Fitting a 
flatter lens also alleviates the problem, 
indicating that anoxia may be a contribut- 
ing factor. 

We probably treated some patients un- 
necessarily, but later in our study, we 
learned to appreciate the patient’s ability 
to eliminate transient organisms and even 
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those colonized on the ocular tissues. If a 
virulent organism (for example, Pseu- 
domonas species) was recovered, howev- 
er, we considered treatment with an anti- 
biotic necessary. 


Chloramphenicol (Ophthochlor) con- 


tains no perservative. It can be used while 
the lens remains in the eye but must be 
changed every few weeks. If a patient has 
to be kept on antibiotics for more than ten 
to 14 days, however, the lens should be 
removed and the antibiotic regimen 
changed. Systemic tetracycline is espe- 
cially helpful in eliminating or reducing 
the number of staphylococci in the oil 
glands of the eyelid, and during this treat- 
ment the lens can be worn. 

There were more recoverable potential 
pathogens in the parallel group of preop- 
erative patients than in the contact-lens 
wearers, which has been noted by others.’ 
Also a higher proportion of S. aureus and 
Moraxella species in the preoperative 
group was noted. 


SUMMARY 


Of 857 cultures of material collected 
from the eyelids, conjunctivae, and con- 
tact lenses of 51 extended-wear soft- 
contact-lens wearers, 44 (5%) grew poten- 
tial pathogens. The aphakic patients 
wearing contact lenses had fewer recover- 
able pathogens (24 of 295 or 8%) than a 
group of preoperative cataract patients 
(63 of 295 or 21%). 

On five occasions, positive cultures ac- 
companied clinical symptoms, and on 
three occasions, repeated cultures grew 
the same potential pathogen. 
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THE OPTICAL QUALITY OF CURRENTLY MANUFACTURED 
INTRAOCULAR LENSES 


RANDALL J. OLSON, M.D., HARRY KOLODNER, M.D., 
AND HERBERT E. KAUFMAN, M.D. 
New Orleans, Louisiana 


With about 10,000 intraocular lenses 
being inserted each month, intraocular 
lens insertion with standard cataract sur- 
gery has become a common practice in 
the United States. One concern with lens 
implantation is the need for excellent 
quality in the manufacturing of these 
lenses. Two major catastrophes have re- 
sulted from a lapse in quality control. 

The first created an epidemic of Pa- 
eciliomyces lilacanus fungal endophthal- 
mitis.| These lenses were wet sterilized 
and the bicarbonate buffer was contami- 
nated with the fungus. Most of these eyes 
required enucleation. The other example, 
the now well-known uveitus-glaucoma- 
hyphema (UGH) syndrome, has been 
more recently pointed out by Ellingson.? 
It is caused by poor finishing of the foot 
plates and lense warpage of anterior 
chamber intraocular lenses, showing how 
closely tolerances must be maintained in 
order to avoid complications. 

One area of intraocular lens quality that 
has not been carefully documented is that 
of the optical quality of the lens itself. 
There have been anecdotal reports of in- 
correct dioptric power as large as 11 diop- 
ters and also of some patients with double 
vision after an otherwise uneventful cata- 
ract extraction and intraocular lens inser- 
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tion. We report herein a sampling of intra- 
ocular lenses from ten lens manufacturers 
currently supplying intraocular lenses in 
the United States to determine the overall 
optical quality of these lenses. 


MATERIAL AND METHODS 


Ninety-five currently available lenses 
from ten manufacturers were selected 
from many implant surgeons across the 
country (Table 1). No lenses were ob- 
tained directly from any manufacturer. 
All lenses were packaged and purchased 
for insertion in humans and none were 
factory rejects. 

The examination was masked: one ex- 
aminer (H. K.) unpacked the lenses and 
recorded all information and a second 
examiner (R. J. O.) did all optical meas- 
urements. 

By means of an automatic collimator 
with a 546-nm light source and a 3.02-mm 
aperture, the lenses were positioned on a 

TABLE 1 
INTRAOCULAR LENSES TESTED 


Type 
of No. of 
Lens Lens Lenses 
Manufacturer Tested Tested 
Cilco Iris clip 7 
Maltese cross 3 
Copeland Copeland 10 
Intermedics Iris clip 10 
Iolab Medallion 6 
Four-loop 4 
Heyer-Schulte Medallion 7 
McGhan Two-loop 10 
Medical 
Workshop Medallion 8 
Rayner Choyce VIII 10 
Precision- Tenant-Anterior 
Cosmet Chamber 10 
Surgidev Two-loop 10 
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rotary stage so that the resolution and 
optical power were measured in align- 
ment with the optical axis. An Air Force 
target was viewed, and the smallest bars 
that could be clearly distinguished as 
discrete from one another were recorded. 
In some cases the horizontal or vertical 
bars could be clearly seen, whereas the 
same size bars in the opposite direction 
could not be distinguished. In this case 
the line recorded was the one in which 
both the horizontal and vertical bars 
could be distinguished. For those lenses 
with some toricity, we focused first on 
one set in one direction and then on the 
companion set in the opposite direction, 
because at one focal point both the hori- 
zontal and vertical bars could not be 
clearly seen. From the Air Force target 
group and element number, the final un- 
magnified resolution in air in line pairs 
per millimeter was calculated by the fol- 
lowing formula: 





150 mm x [wo 
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where BFL is the intraocular lens back 
focal length, N is the group number, and 
E is the element number.’ 

The back focal length in air was mea- 
sured by first determining the steepest or 
flattest axis by rotating the intraocular 
lens until the horizontal element was in 
sharp focus, at which point the back focal 
length was recorded to 0.01 mm. At this 
point the image was moved out of focus 
and refocused on the vertical elements 
and the back focal length also recorded to 
0.01 mm. Repeated measurements showed 
most readings to be within 0.05 mm, 
90% were within 0.02 mm when the 
image was sharp. Central intraocular lens 
thickness was measured with a microme- 
ter. In those lenses where the optical 
quality was poor, however, the end point 
was not as precise, and the midpoint of 
the blur was selected as an end point. 
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From the measurements of the back focal 
length in air for the horizontal and verti- 
cal axes of the intraocular lenses, the final 
calculated power in aqueous was deter- 
mined. The formula (in diopters) used for 
the plano-convex? intraocular lenses was 
as follows: 
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and for biconvex® intraocular lenses (ased 
for Rayner lenses as a good approxima. 
tion) 
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where B is the back focal length in air in 
meters and T is the central thickness in 
meters for the lenses. 


RESULTS 

There was a marked variation in the 
resolution seen. The best lens was able to 
resolve 313 line pairs per milimeter, 
whereas the worst lens was able to resolve 
only 40 line pairs per millimeter (Table 3 
and Fig. 1). Eighty-eight intraocular lens- 
es (93%) resolved 100 or more line pairs 
per millimeter. 

Of the 95 lenses tested, 18 had at least 
one optical meridian more than 0.5 diop- 
ter different from that stated by the manu- 
facturer and 15 had both optical meridi- 
ans more than 0:5 diopter off. Of the 15, 
five were more than 1.0 diopter from the 
stated power with a maximum error of 
1.49. The lenses of only two manufactur- 
ers were within 0.5 diopter of the stated 
power (Table 3 and Fig. 2). 

With respect to lens toricity, most were 
spherical. Four manufacturers had all 
lenses within 0.08 diopter of spherical. 
Four manufacturers, however, had 11 
lenses with more than 0.25 diopter of 
built-in astigmatism (Fig. 3). There were 
no lenses with more than 0.5 diopter of 
toricity (Table 4 and Fig. 4). 
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TABLE 2 
INTRAOCULAR LENS OPTICAL RESOLUTION IN AIR USING AN AIR FORCE RESOLUTION TARGET WITH AN 


Resolution 
(Line Pairs/imm) 
Cileo 124 + 63 

Copeland 191 + 31 

Heyer-Schulte 173 + 33 
Intermedics 290 + 35 
tolab 255 2 35 
MoGhan 110 + 50 
Medical Workshop 240 + 28 
Precision-Cosmet 22h AT 
Ravner 157 + 34 
Surgidev 1558 + 13 


Lens 
Manutacturer 
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DISCUSSION 


Tremendous variation in lens resolu- 
tion in this study was observed (Table 2), 
Which must be correlated with an actual 
clinical effect on final visual acuity. One 
wav would be to compute the theoretical 
maximum resolution for each lens and 
then state the actual resolution (7) as a 


(Table 5 and Fig. 5). This resolution effi- 
ciency avoids the problem of comparing 
variations in resolution based on illumi- 
nation wave length, collimator optical ap- 
erture diameter, and lens focal length, but 


— 


Maximum Minimum 
Resolution Resolution 
(Line Pairs/mm) (Line Pairs/mm) 
214 40 
239 143 
219 192 
255 177 
ab 220 
19] A3 
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not the actual optical qualities of the lens 
itself. 

At what resolution efficiency is visual 
acuity actually affected? The resolution 
efficiency of the human eve has been. 
calculated to be 65 to 85% with a retinal 
resolution of 260 to 300 line pairs per 
millimeter necessary for about 6/4.5 
(20/15) visual acuitv.®® The difficult 
question is how intraocular lens optical 
aberrations relate to this complex system. 
Lenses with resolution efficiencies of 50% 
or above have been inserted with good 
visual results. Optical aberrations are ad- 





Fig. | (Olson, Kolodner, and Kaufman), Air Force resolution target as seen through an intraocular lens that 


resolves 273 unmagnified line pairs per millimeter (left) and 83 line pairs per millimeter (right), 
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TABLE 3 








THE ERROR OF ACTUAL POWER IN na EOUS VERSUS STATED POWER FOR INTRAOCULAR LENSES 
Mean Error Maximum Minimum 
Sp Error Error 
(iopet x) ( Diopter (Diaper ; 
0. 32 zx ul 1.21 0. 06 
0.29 + .22 0.60 0,01 
ve He 0.35 + .29 0.88 o1 
Intermedics 0,27 + .12 0.50 
lolab | 0.16 + .10 0.31 
Meehan 0.82 + 53 135 . 
Works 0.14 x .08 0627 
g qeiosme 0.58 + 31 did i 
Rayner | 0.37 x 0.99. — 
Surgidev 0.27 + 24 O71 


— regarded. "6 Generally the greater 
iciency, — s likely i it 
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SW with less than 50% resolution efficien- 
e» —— as one authors states, “be cau- 
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Fig. 2 (Ols son, Kolodner, and Kaufman). Percent of m lenses with actual power in aqueous 
different from manufacturers. stated power. White bar indicates > 0.25 diopter error, black bar, > 6.5 diopter 
error; lined bar, > 1.0 diopter error. Number in bar (max d) jene cents lens with largest measured díopter 
error. Manufac — were: (A) Cilco; (B) Copeland; (€) Hever-Schulte; (D) Intermedics; (E) lolab: (E) 
MeGhan; (G) Medical Workshop; (H) Precision-Cosmet; (D Raynor; (J) Surgidev, 












AMERICAN JOURNAL OF OPHTHALMOLOGY 


SEPTEMBER, 1979 





Fig. 3 (Olson, Kolodner, and Kaufman). Intraocular lens toricity shown by first focusing on the vertical 


elements (left) and then on the horizontal elements (right). 


manufacturers (Copeland, Intermedies, 
lolab, Medical Workshop, and Precision- 
Cosmet) tested to greater than 5096 reso- 
lution efficiency and at least one lens from 
four manufacturers tested to 8896 resolu- 
tion efficiency. Another three manufactur- 
ers (Heyer-Schulte, Rayner, and Sur- 
gidev) had 12 of 27 lenses with greater 
than 50% and only two lenses less than 
40% resolution efficiency. All intraocular 
lenses from these eight manufacturers 
had resolutions greater than 100 line pairs 
per millimeter, which is the new proposed 
American National Standards Institute 


minimum. Two manufacturers (Cilco and 
McGhan) had seven of 20 lenses with 
resolutions clearly less than 100 line 
pairs per millimeter. Four of these re- 
solved fewer than 55 line pairs per mil- 
limeter and had less than 2096 resolution 
efficiency, 

In the resolution studies, we found 
built-in double vision in two lenses 
(Fig. 5). One Rayner and one Cilco lens 
produced two images that were distinct. 
This is something that has not previously 
been reported, although clinically some 
patients with intraocular lenses have 


TABLE 4 
TORICITY OF INTRAOCULAR LENSES 


Mean 
Cylinder 

Lens xS D. 
Manufacturer (Diopters) 
Cilco 0.14 + 13 
Copeland 0.04 + 04 
Hever-Schulte 0.10 + O7 
Intermedics 0.04 + .03 
lolab 0.03 + 03 
MoeGhan 0.15 + 14 
Medical Workshop 0.04 + 02 
Precision-Cosmet 0.02 + 02 
Ravner 0.24 + .15 


Surgidev 


— —— TTT — mie ari moa b i| 


NUHBAEMRAPRMMDANHINNNEMMMMNM HMM ERR ERR 
CCLEXCGCXCCCLCCLCCCCCCC. CC. CM. 


Minimum 
Cylinder 
(Diopters) 


Alaximum 
Cylinder 
(Diopters) 
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0.37 0.00 
0.13 0.00 
0.24 0.03 
0.08 0.00 
0.08 0.00 
0.46 0.01 
0.08 0.02 
0.08 0.00 
0.45 0.0] 
0.45 0.00 
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C Fig. 4 (Olson, Kolodner, and Kaufman). Percent of 
— lenses with more than 0.25 diopter tori- 
city. Number in bar (max d) represents lens with 
largest measured diopter error. Manufacturers were: 


— (A) Cileo; (B) McGhan; (C) Raynor; (D) Surgidev. 







omplained of double vision. Generally, 


—  jthas been attributed to some minor opti- 


cal aberration, but probably can be ex- 
plained in some cases by poor intraocular 
lens optical quality. 

Five intraocular lenses had an error 
greater than 1.0 diopter from the stated 
power. All lens manufacturers had at least 
one optical meridian more than 0.25 diop- 
ter from the stated power. Some variation 
may be the result of differences in power 
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measurement in air and mathematical 
computation of the resolution in aqueous. 
Precision-Cosmet lenses, for instance, 
were consistently 0.5 diopter off in our 
calculations, probably because of compu- 
tational variation. However, 79 of the 95 
lenses were within 0.5 diopter of the 
stated. power, a relatively good clinic: al 
range (Fig. 4 and Table 3). A final result 
between emmetropia and —2.0 diop ers 
is generally considered successful, s 
there is some margin for error. With ditta 
sound axial measurement, however, one 
series reports 62% of final results within 
1.0 diopter of the predicted value.? This 
means that labeling error greater than 1.0 
diopter will be clinically important in 
some cases. 

Previous studies of intraocular lens. 
power have shown even gre: ispari- 
ties. McReynolds and Snider? obier od. 
300 lenses and found 13% of them 2.0 to 
9.0 diopters different from. the power stat- 
ed by the manufacturer. Such large errors 
would be clinically important in most 
cases. McReynolds and Snider!? also 
mentioned lenses with very poor resolu- 


























tion. Gills?! observed 400 intraocular 
lenses from four manufacturers and 


found that 47.5% had a greater than 0.25 
diopter error, 13. 5% had a greater than 
0.5 diopter error, and 3.596 had a greater 


TABLE 5 
INTRAOCULAR LENS RESOLUTION AS A PERCENTAGE OF THE THEORETICAL MAXIMUM RESOLUT ION? 








Lens Mean 
Manufacturer Resolution, % 
Cilco 37 + 16 
Copeland 58+ 9 
Heyer-Schulte 49+ 9 
Intermedics 73 + 10 
Iolab 73 x 10 
McGhan 36 + 16 
Medical Workshop 78+ 6 
Precision-Cosmet 66 + 10 
Rayner 49 + 12 
Surgidev 46+ 2 


—— 








Minimum 
Resolution, Te 


Maximum 
Resolution, % 
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63 2 
70 45 
63 40 
88 55 
S8 63 
63 13 
88 TO 
88 55 
70 31 
230 45 


*Light wave-length used: 546 nm; collimator aperture: 3.02 nm. 
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Fig. 5 (Olson, Kolodner, and Kaufman). Percent of intraocular lenses with actual measured resolution (AR) 
* ? ie : : 


less than theoretical maximum resolution (TR). White 
AR= 0.31 to 0.40 TR; diagonal lines, AR= 0.21 to 0. 


bar indicates AR= 0.41 to 0.50 TR; horizontal lines, 
30 TR; black bar, AR= 0.0 to 0.20 TR. Manufacturers 


were: (A) Cileo; (B) Copeland; (C) Heyer-Schulte; (D) Intermedics; (E) Iolab; (F) McGhan; (G) Medical 
Workshop; (H) Precision-Cosmet; (I) Raynor; (]) Surgidev. 


than 1.00 diopter error. One lens had a 7.5 
diopter error. These studies show that the 
manufacturer's stated power of some 
lenses is greatly in error. 

None of the lenses tested had more than 
0.5 diopter toricity. There were, however, 
11 lenses with greater than 0.25 diopter 





Fig. 6 (Olson, Kolodner, and Kaufman). Double 
image of the Air Force resolution target seen 
through a Rayner intraocular lens. 


toricity (Fig. 5). While this small amount 
of built-in astigmatism is not clinically 
important, it was noted that, in all cases 
where more than 0.25 diopter of toricity 
was evident, the optical quality was poor 
(Fig. 3). Four lens manufacturers had no 
lens with greater than 0.08 diopter of 
cylinder (Table 4). We surmised that lens- 
es by some manufacturers are not checked 
routinely and that in some cases optical 
quality control is a random sampling pro- 
cedure at best, in order to explain how 
such lenses as those with double images, 
exceedingly poor resolution, and a large 
amount of toricity could be made availa- 
ble for physican use. However, several 
lens manufacturers. showed excellent 
quality control in all categories. 


SUMMARY 


We selected 95 intraocular lenses from 
ten lens manufacturers for a study of 
optical quality. Tremendous variation in 
resolution from a high of 313 line pairs 
per millimeter to a low of 40 line pairs per 
millimeter was seen. All of the lenses 
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from eight manufacturers showed greater 
than 100 line pairs per millimeter resolu- 
tion, the American National Standards 
. Institute proposed minimum. 
'of the 95 lenses had greater than 
) diopter error, whereas 79 of the 95 
. lense: had less than 0.5 diopter error from 
the stated p power. With respect to toricity, 
there were 11 lenses with greater than 
0.25 diopter (built-in astigmatism), how- 
ever, no lenses showed more than 0.5 
diopter astigmatism. 

Two lenses had a built-in double im- 
another clinically significant prob- 
We believe the optical quality of the 
om some lens manufacturers can- 
- guaranteed. 
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A GLASS INTRAOCULAR LENS 


KENNETH R. BARASCH, M.D., AND STANLEY POLER, M.S. 
New York, New Yark 


Almost all intraocular lenses that have 
been implanted since Ridley’s pioneer 
efforts in 1949 have polymethylmetha- 
crylate optics and nylon, Supramid, poly- 
propylene, or metal haptics. Almost all 
have been sterilized chemically with liq- 
uid or gas. Although these devices have 
been useful in the visual rehabilitation of 
the cataract patient, they have produced 
complications related to design, materi- 
als, and methods of sterilization. With 
some of these problems in. mind, we de- 
signed and produced an intraocular lens 
of autoclavable glass and polyimide as 
well as an insertional instrument. 

Glass has always been considered as a 
possible material for implants. Ridley! 
stated that the. choice of materials for 
intraocular lenses is between glass and 
plastic and that "rather less is known 
about acrylic compounds." Emmrich? re- 
ported a comparison of 30 glass and 108 
plastic anterior chamber lenses. The glass 
developed less of a coating than the plas- 
tic, and the coating that did develop was 
transitory. He preferred glass for its better 
optics, autoclavability, and resistance to 
ries of quartz anterior chamber lenses and 
was impressed by the absence of postop- 
erative deposits on the lenses as well as 
the autoclavability of these quartz im- 
plants. In 1964 Binkhorst, Weinstein, and 
Troutman! reported on an attempt to cre- 
ate a weightless iseikonic intraocular lens 
of glass using an air space within the lens 
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to compensate for the weight of the glass. 
The glass components were found to be 
nonreactive in rabbit eyes. 

The inert chemical behavior of glass as 
an inadvertent resident of ocular tissue 
has been observed by many.?^? Many of 
the toxicity tests done on potential im- 
plant materials are carried out on tissue 
cultures that are grown on the walls of 
glass containers. Weight, rather than bio- 
incompatibility, has limited the use of 
glass. Additionally, difficulty was en- 
countered in making holes in the tiny 
glass optics in order to fasten supporting 
loops and struts. 


MATERIAL AND METHODS 


In order to create an implant of appro- 
priate weight within the eye, we investi- 
gated glass with varying properties. The 
glass selected has a specific gravity of 
2.66 and a refractive index of 1.629. 
Lenses of appropriate power ground from 
this glass weigh approximately 6 mg in 
water, depending on the power (Fig. 1). 
Vitreous floatation experiments carried 
out with intraocular lenses of varying 
weights showed no difference in the be- 
havior of implants weighing from 1 to 
15 mg with respect to their potential for 
sinking into the vitreous. The greater 


OIOPTRKC POWER vs 
ET WEIGHT IN WATER (milligrams) of 
ix 


COP TR: 
POWER 





"$6 56 — 58) — M — 58  &O — €! CC eg 
WEIGHT IN WATER (enilligeams) 
Fig. 1 (Barasch and Poler). Dioptric power vs 
weight in water (milligrams) of glass. 
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refractive index of glass (1.62) compared 
with polymethylmethacrylate (1.49) al- 
lows the formation of optics two-fifths 
the thickness of plastic implants (Fig. 2). 
Because of the greater refractive index of 
the glass and the larger aperture diameter, 
the theoretical resolving power in line 
pairs per millimeter is greater than that of 
polymethylmethacrylate lenses.’ 

The problem remained, however, to de- 
sign a method for fastening haptics to the 
glass optic and to find an autoclavable, 
biocompatible material of appropriate 
weight. An extensive search yielded a 
polyimide film with the proper physical 
and biologic characteristics. Its biocom- 
patibility was evaluated in the laborato- 
ry.2 Both the polyimide and its extracts 
exhibited no toxicity for monolayers and 
suspensions of mouse fibroblasts (L-929) 
and human lung cells (Wi-38). Neither 
solid polyimide nor its extracts induced 
abbit blood hemolysis. Intravenous in- 
| jections of extracts into mice produced no 

systemic toxicity. Similar extracts injected 
intracutaneously in rabbits produced a 










GLASS PMMA 





0.3 mm 0.7 mm 


CENTER THICKNESS 
Fig. 2 (Barasch and Poler). Center thickness of 
glass and polymethylmethacrylate (PMMA). 
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similar reaction to that of the solvent 
blanks. Implantation of solid polyimide 
into rabbit paravertebral muscles induced 
no greater response than the polyeth ylene 
negative control. Extracts of polyimide 
dropped onto rabbit eyes resulted in no 
ocular irritation. The specific glass used 
for the implant optic underwent similar 
testing with similar negative results. The 
polyimide has an average molecular 
weight of 40,000 and maintains its physi- 
cal and chemical integrity at temperatures 
above 400? F, allowing its sterilization in 
an autoclave. Its tensile strength, in ex- 
cess of 25,000 psi at 25° C, permits its use 
for haptics that are 0.05 mm thick and 
weigh less than 0.1 mg in water." This 
thinness creates a flexibility that cushions 
contact with tissue; yet the memory of the 
plastic allows it to retain its shape. 

The implants. are assembled by me- 
chanically joining two. identical hapties 
around a glass optic (Figs. 3 and 4). 
The optic is held securely within a ring of 
polyimide that protects the iris from con- 
tact with the thin glass edge. A single 
plane iris-clip intraocular lens is thus 
produced. The haptics are fenestrated to 
allow attachment to the insertional in- 
strument and reduce mass. The thinness 
(0.05 mm) and flexibility of the haptic is 
intended to lessen the iris deformity 
















Fig. 3 (Barasch and Poler). Two identical sets of 
polyimide haptics and a 5-mm glass optic that are 
the three components of the intraocular lens. 








Fig. 4 (Barasch and Poler). An assembled intra- 
ocular lens, 


produced by other single plane iris clip 
implants and minimize iris trauma. The 
8. 6 mm overall — and the 5 oe 










the four fae o are D NM. 
designed to lessen the potential for dis- 
location (Fig. 5). A residual pupil of 
4.5 mm will result. with. the implant in 
position within the eye. Total fundus 
visualization ande easy retinoscopy should 
result. The flatness of the curved surface 
of the optic, permitted by the higher re- 


` 


| 86 — s 


86mm outer diameter 
5Omm inner diameter 





side view 


Fig. 5 (Barasch and Poler). A schematic drawing 
of the physical dimensions of the glass and polyim- 
ide intraocular lens. 
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fractive index of the glass used (1.62), will 
reduce aberration and dazzle that might 
be suggested by the relatively large pupil- 
lary aperture. 

Because surgical trauma is recognized 
as a significant factor in the complication 
rate with intraocular lenses, we have de- 
signed an insertional system. The purpos- 
es of an ideal insertional system include: 
(1) to hold the intraocular lens securely 
without damaging it; (2) to introduce the 
implant into the desired position without 
traumatizing the cornea; (3) to release the 
implant automatically once it is placed 
within the eye; and (4) to protect the 
vitreous and prevent it from prolapsing 
from the eye. It should also be simple, 
easy to use, and autoclavable. 

With these characteristics in mind, we 
designed a thin, hollow stainless steel 
insertional instrument (Fig. 6). The 
rounded spatula-like portion of the in- 
strument secures the intraocular lens bv 


passing through two opposing flexible 


haptic loops and behind the optic. Fluid 
or air is irrigated through the cannula as 
the implant is inserted in order to protect 
the endothelium. The combination of the 
— D and me — 


terior as are Ed behind the iris. 
Contact with the iris margin is sufficient 
to release the implant and allow with- 





Fig. 6 (Barasch and Poler). The glass and polvim- 
ide intraocular lens mounted on the insertional 
instrument. 
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draw] of the insertional instrument from 
the eye. 


SUMMARY 


We designed a glass and polyimide 
iris-plane, iris-clip intraocular lens. It is 
sterilized in the autoclave and weighs 
approximately 6 mg in water. The optic is 
0.3 mm thick for a 19-diopter lens and the 
flexible haptic is 0.05 mm thick. Two 
identical haptics and the optic are joined 
mechanically to form the intraocular lens. 
The round spatula-like portion of an in- 
sertional instrument secures the intraocu- 
lar lens by passing through two opposing 
flexible haptic loops and behind the optic. 
Fluid or air is irrigated through the can- 
nula as the implant is inserted in order to 
protect the endothelium. 
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SODIUM HYDROXIDE STERILIZATION OF INTRAOCULAR LENSES 


MILES A. GALIN M.D., AND LANCE TURKISH M.D. 
New York, New York 


Several techniques for sterilizing intra- 
ocular lenses have been described.!7? The 
Ridley method, as used by a variety of 
manufacturers, has proved clinically ef- 
fective, and is still in use outside the 
United States.* Its basis is the sterilizing 
ability of 10% NaOH at 30°C for one 
hour; it was developed theoretically from 
previous experiments that evaluated the 
bactericidal effects of various concentra- 
tions of NaOH at various temperatures 
against cultures of organisms.9*$ To the 
best of our knowledge, no definitive study 
using iris-supported intraocular implants 
as the substrate, with their particular con- 
figuration, has ever been done. 

Lenses sterilized by this technique are 
stored in 0.1% NaOH, and then rinsed 
with 0.5% NaHCOs before use. These 
steps increase the degree of lens manipu- 
lation, create additional potential for con- 
tamination, and introduce the theoretical 
potential for implanting lenses with re- 
sidual alkali. 

We report herein results of a study to 
determine if one hour in 10% NaOH is 
sufficient to sterilize iris-supported intra- 
ocular lenses. 


MATERIAL AND METHODS 


Solid glass beads, 5 mm in diameter, 
and intraocular lenses of the Sputnik, iris 
clip, and iridocapsular types with ny- 
lon support systems were contaminated 
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with several combinations of organisms 
(Fig. 1). 

The organisms other than Aspergillus 
niger were grown in trypticase soy broth 
(soybean-casein digest medium) for 94 
hours. Bacillus subtilis was grown in 
trypticase soy broth but was heat-shocked 
after 24 hours to kill the vegetative organ- 
isms, leaving the more resistant spores. 
Aspergillus niger was harvested off solid 
media and as much nonspore structure 
removed as possible by a series of steps 
including centrifugation and filtration. 
Aliquots of bacterial broths and mold 
suspensions were combined giving pools 
of organisms with a concentration of ap- 
proximately 1 x 109 organisms per milli- 
liter. 

Thirty-five intraocular lenses and 12 
glass beads were contaminated by immer- 


ORGANISMS 


BACILLUS SUBTILIS 
STAPHYLOCOCCUS AUREUS 
CORNYEBACTERIUM SP. 

B-HEMOLYTIC STREPTOCOCCUS 
PSEUDOMONAS AERUGINOSA 
PSEUDOMONAS  CEPACIA 
PSEUDOMONAS MALTOPHILIA 
PROTEUS SP. 
ESCHERICHIA COL! 
ENTEROBACTER AGGLOMERANS 


ASPERGILLUS NIGER 


Fig. 1 (Galin and Turkish). Pool from which 
contaminating organisms were obtained. 
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ORGANISM POOL NO.I 


BACILLUS SUBTILIS 


CORYNEBACTERIUM SP. 


ENTEROBACTER AGGLOMERANS 
PSEUDOMONAS AERUGINOSA 
PSEUDOMONAS CEPACIA 


STAPHYLOCOCCUS AUREUS 


ASPERGILLUS NIGER 


Fig. 2 (Galin and Turkish). Organisms used to 
test NaOH sterilization up to one hour. 


sion in various pools of organisms for 19 
minutes at 31°C (Figs. 2 and 3) The 
contaminated lenses were air-dried and 
an approximate concentration of organ- 
isms determined for two lenses contami- 
nated by each pool and for two beads 
contaminated by Pool 1 using serial dilu- 
tion and differential plating. The remain- 
ing lenses and beads were then sterilized 
by one of the three techniques used in 
this study. 

Method A—Twelve intraocular lenses, 
of all three types, and 12 glass beads were 
contaminated by Pool 1. Two lenses and 
two glass beads were removed as previ- 


ORGANISM POOL NO.2 





ESCHERICHIA COLI 


STAPHYLOCOCCUS AUREUS 
PSEUDOMONAS AERUGINOSA 


B-HEMOLYTIC STREPTOCOCCUS 
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ously described and the rest were cleaned 
with 10% sodium lauryl sulfate at 43° C 
for five minutes, and then rinsed with 
sterile distilled water. Beads and lenses 
were sterilized with 10% NaOH at 33° C 
for 30, 45, or 60 minutes, and placed 
directly into 0.5% sodium bicarbonate 
storage solution. 

Methods B and C—Twenty-three intra- 
ocular lenses were contaminated by two 
pools of four organisms each; 12 by Pool 
2 and 11 by Pool 3. Those organisms that 
proved resistant to Method A sterilization 
were chosen for these two pools, as well 
as several other selected organisms (ob- 
tained from cases of intraocular lens asso- 
ciated intraocular infection). 

Ten lenses (two having been removed 
for organism counts), five contaminated 
from Pool 1, five from Pool 2, were steri- 
lized by Method B. Nine lenses (two 
having been removed for organism 
counts), five from Pool 1 and four from 
Pool 2, were sterilized by Method C. 
Methods B and C were begun by cleaning 
with sodium lauryl sulfate as in Method 
A. In Method B, lenses were sterilized in 
10% NaOH for three hours at 33° C, with 
mild agitation every 15 minutes. In Meth- 
od C, 10% NaOH and 0.1% sodium lauryl 
sulfate at 33? C were used for two hours, 
with mild agitation every 15 minutes, 
followed by a rinse in sterile distilled 
water. Then, the lenses were placed in a 


ORGANISM POOL NO.3 





PROTEUS SP. 


PSEUDOMONAS MALTOPHILIA 
ASPERGILLUS NIGER 
BACILLUS SUBTILIS 


Fig. 3 (Calin and Turkish). Organisms used to test NaOH sterilization of three hours. These pools 
contained organisms resistant to the standard Ridley method. 
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fresh solution of 10% NaOH at 33° C for 
an additional hour, with mild agitation 
every 15 minutes. Lenses from both 
Methods B and C were then placed in a 
0.1% NaOH storage solution. 

All beads and lenses underwent sterili- 
ty testing after 18 hours in storage solu- 
tion." Each intraocular lens or glass bead 
was placed in trypticase soy broth at 31°C 
for 14 days. The storage solution for each 
vial was tested using a bacteria-retaining 
membrane filter (0.45/nm). One half of 
the membrane was held in trypticase soy 
broth at 31° C for seven days and the other 
half in trypticase soy broth at 25° C for 
seven days. 

The organisms recovered on sterility 
testing were identified by their gross and 
microscopic structure (for example, gram 
staining, differential plating) and bio- 
chemically (for example, cytochrome oxi- 
dase test for Pseudomonas aeruginosa) 
and appeared to be the same species as 
those in the contaminant inocula. 


RESULTS 


No organisms were recovered from the 
ten glass beads sterilized by Method A 
(10% NaOH for one hour at 33? C). Of the 
ten lenses sterilized in this manner for 
varying periods of time, positive cultures 
were obtained from three lenses. One of 
the two lenses sterilized for 30 minutes 
was positive for P. aeruginosa. No organ- 
isms were recovered from two lenses ster- 
ilized for 45 minutes. One of the six 
lenses treated for one hour grew B. sub- 
tilis and another A. niger. The latter mold 
appeared to grow from one of the lens- 
loop attachment sites. Nineteen intra- 
ocular lenses sterilized by Methods B or 
C were found to be sterile. 


DISCUSSION 


In 1952, a sterilization technique using 
196 cetrimide, a quarternary ammonium 
compound, was introduced. However, 
cetrimide was suspected of being an ocu- 
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lar irritant which caused severe inflam- 
matory reactions including hypopyon.? 
Ultraviolet irradiation was then used for 
implant sterilization. The wavelength of 
this radiation, however, is strongly ab- 
sorbed by polymethylmethacrylate and 
causes degradation of the acrylic as 
shown by a color change in the lens. The 
efficacy of this technique against certain 
spores has also been questioned.? 

A sterilization technique using NaOH 
was then introduced.^ This method was 
based on sterilization data from contami- 
nated solutions and was never confirmed 
for intraocular lenses.>-* However, results 
of our study show that organisms were 
recovered from nylon-supported lenses 
after sterilization for one hour in 10% 
NaOH (Method A), if the inoculum was 
sufficient. Further, for a similar concen- 
tration of organisms, 0.1% NaOH is only 
bacteriostatic and vulnerable to the addi- 
tion of protein and to changes in pH; 
therefore, storage in this concentration of 
NaOH can only be clinically effective if 
the stored material and the solvent are 
initially sterile (unpublished data). Such 
a two-step storage system is theoretically 
vulnerable to contamination during trans- 
fer or in storage. A sustained bactericidal 
system, such as 1096 NaOH for three 
hours, is more than adequate, and elimi- 
nates the potential risk of contamination. 

No organisms were recovered from 
glass beads sterilized even for only one- 
half hour, but some were found on the 
iris-supported lenses. The increased area 
and irregularity of such lens surfaces, 
created by tunneling for nylon loops, con- 
tributes to this difference. Solid acrylic 
implants, therefore, probably do not re- 
quire three hours in 10% NaOH. 

If the NaOH concentration or tempera- 
ture is increased, less time will be needed 
to kill the same inoculum of organisms.5 
By extrapolating these data for the death 
curve of 108 B. subtilis spores per millili- 
ter treated with 10% NaOH at 30? C, we 
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can compute the log number of surviving 
spores per milliliter which equals zero— 
the theoretical point at which only a sin- 
gle organism remains. This occurs at 90 
minutes. When looped lenses are present, 
this event occurs between two to three 
hours, when the probability of finding a 
surviving organism on a lens is 1 x 1078, 
Or, put another way, after three hours, 
there is the probability that one will find a 
single organism only if 108 lenses are 
cultured. This inactivation time (D num- 
ber) is recognized by certain industries as 
an acceptable level of sterility. We have 
found similar D values to those published 
for NaOH in nonimplant (simple contam- 
inated solutions) studies using 108 spores 
per milliliter (unpublished data). Unfor- 
tunatelv, microorganism death curves in 
solution are insufficient, because the con- 
tours of an intraocular lens may reduce 
the rate at which the alkali reaches the 
organism. A 1096 NaOH solution should 
reach any surface in iris-supported lenses 
from which organisms could emerge. 
This concentration, further, is an overkill, 
and is recommended so that even an 
unusual concentration. of organisms 
could be handled. Extrapolations are sub- 
ject to errors (such as changes in replica- 
tion rate or a change in residual media), 
but the dose of NaOH used in this study 
more than compensates for any deviation 
of death curves from a straight line. 
Ridley’s original conclusions for rigid 
anterior chamber lenses were sound, de- 
duced from published data, and attested 
to by an overwhelming clinical experi- 
ence, Further, the likelihood of clinical 
contamination of the storage solution 
with 108 of the most resistive organisms is 
indeed remote. Laboratory studies of 
0.1% NaOH solution inoculated with 2 x 
106 viable spores of B. subtilis showed 
that 3% of the original inoculum was 
viable at the 15th day (unpublished data). 
Consequently, only an overwhelming in- 
oculum of such a magnitude of a nonsen- 
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sitive organism (rare in clinical practice) 
probably accounts for the absence of in- 
fections. The dilutions which occur in the 
operating room with irrigation before lens 
use further decrease potential contamina- 
tion, particularly if the lens is appropri- 
ately made. 

The introduction of loop-supported 
systems with multiple tunnels and poten- 
tial blind pouches has changed the sub- 
strate of Ridley’s system and requires an 
alteration in the method. Increasing the 
time period of 10% NaOH to three hours 
establishes a suitable D number. The 
fear of alkali introduction into the ante- 
rior chamber is not meaningful because 
polymethylmethaervlate will not absorb 
NaOH, and because even the negligible 
amount that might be present around the 
feet of iris-supported lenses, if not 
washed off, would be buffered by aque- 
ous bicarbonate. 

A terminal sterilization system is obvi- 
ously the best, and can be provided by 
either ethylene oxide or 10% NaOH. A 
10% NaOH solution is self-sterilizing, 
whereas ethylene oxide is not. Addition- 
ally, if not perfectly carried out, ethylene 
oxide can chemically contaminate the im- 
plant. Consequently, both methods have 
practical restrictions, but we have no clin- 
ical evidence that the NaOH technique as 
outlined herein would be faulty. 


SUMMARY 


Intraocular lenses of polymethylmetha- 
crylate contaminated with various inocu- 
la of bacteria, spores, and fungi were 
sterilized by modifications of the Ridley 
method using sodium hydroxide. Positive 
cultures were obtained from iris-sup- 
ported lenses contaminated with concen- 
trations of approximately 1 x 10$ orga- 
nisms per milliliter after one hour in 
10% NaOH. No positive cultures were 
obtained when lenses remained in 10946 
NaOH for three hours, a time correspond- 
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ing to a 1 x 1078 probability of surviving 
organism. The NaOH method, when ap- 
propriately used, is an effective steriliza- 
tion process for intraocular lenses. 
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OPHTHALMIC MINIATURE 
BED-SIDE LIBRARY FOR MEDICAL STUDENTS 


A LIBERAL education may be had at a very slight cost of time and 
money. Well filled though the day be with appointed tasks, to make 
the best possible use of your one or of your ten talents, rest not 
satisfied with this professional training, but try to get the education, 
if not of a scholar, at least of a gentleman. Before going to sleep read 
for half an hour, and in the morning have a book open on your 
dressing table. You will be surprised to find how much can be 
accomplished in the course of a year. I have put down a list of ten 
books which you may make close friends. There are many others; 
studied carefully in your student days these will help in the inner 


education of which I speak. 


I. Old and New Testament. 


II. Shakespeare. 
III. Montaigne.! 
IV. Plutarch's Lives.! 
V. Marcus Aurelius.? 
V]. Epictetus.? 
VII. Religio Medici.? 
VIII. Don Quixote. 
IX. Emerson 


X. Oliver Wendell Holmes— Breakfast-Table Series. 


*The Temple Classics, J. M. Dent & Co. 
?Golden Treasury Series, MacMillan & Company, Ltd. 


Wm. Osler, Aequanimitas 


Philadelphia, The Blakiston Co., 3rd ed., 1932 





EVALUATION OF TIMOLOL MALEATE COMBINATION THERAPY 
IN CHRONIC OPEN-ANGLE GLAUCOMA 


EDWIN U. KEATES, M.D. 
Philadelphia, Pennsylvania 


Timolol maleate, a new B-adrenergic 
blocking agent, has been shown to be 
effective for reduction of high intraocular 
pressure (IOP) in patients with open- 
angle glauGoma.!~8 These reports indicate 
that topical administration of timolol ma- 
leate produces an ocular hypotensive ef- 
fect that is not accompanied by signifi- 
cant local irritation, changes in visual 
acuity or pupil diameter, or clinically 
important alterations in pulse or blood 
pressure. The drug lacks local anesthetic 
or intrinsic sympathomimetic activity? 
and has shown a duration of action last- 
ing 24 hours. 

In a double-masked, controlled cross- 
over study of paitents with open-angle 
glaucoma or ocular hypertension, signif- 
icantly more patients had controlled IOP 
with timolol maleate 0.196 to 0.596 than 
with epinephrine 0.5% to 2%. No signifi- 
cant adverse effects occurred during ad- 
ministration of timolol maleate, but in 
four patients therapy was discontinued 
because of adverse reactions during treat- 
ment with epinephrine. In an open-label 
study, Nielsen? reported that timolol ma- 
leate 0.25% to 0.5% given alone or with 
epinephrine or acetazolamide was effec- 
tive for reduction of high IOP. 

Although its precise mechanism of 
action is as yet unknown, tonography 
studies!!! have shown no significant 
change in mean outflow facility during 
administration of timolol maleate. Fluo- 
rophotometric determination of aqueous 
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flow coefficients!? supports the sugges- 
tion that reduced aqueous production 
could account for the ocular hypotensive 
effect of timolol maleate. 

Ideally, the effect of any new antiglau- 
coma therapy should be additive to that of 
established regimens to extend the limits 
of maximal medical treatment. In an eval- 
uation of long-term maintenance therapy, 
Boger and associates? reported that the 
IOP lowering effect of timolol maleate 
was additive to that of both miotics and 
carbonic anhydrase inhibitors in some 
patients. 

We report herein a study of the effects 
of an eight-week treatment with timolol 
maleate combined with either pilocarpine 
2%, epinephrine 2%, carbachol 1.5%, or 
500 mg per day of acetazolamide in four 
groups of patients under treatment for 
chronic open-angle glaucoma. 


SUBJECTS AND METHODS 


All patients admitted to this observa- 
tional study had chronic open-angle glau- 
coma and had undergone at least two 
weeks of current treatment for high IOP 
with one of the following regimens: pilo- 
carpine 2%, one drop four times a day 
(Group 1); epinephrine 2%, one drop 
twice a day (Group 2); carbachol 1.5%, 
one drop four times a day (Group 3); or 
250 mg of acetazolamide taken orally 
twice a day (Group 4). The diagnosis of 
chronic open-angle glaucoma was based 
on high untreated IOP (greater than or 
equal to 22 mm Hg by Goldmann appla- 
nation tonometry) as well as characteristic 
optic nerve damage, visual field loss, or 
both. 

Patients with acute ocular infection or 
inflammation, or both, within three 
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months, imbedded corneal foreign body 
within one month, history of active her- 
petic keratitis or corneal ulcer within 
three months, any corneal abnormalities 
preventing reliable applanation tonome- 
try, allergic bronchial asthma or chronic 
obstructive pulmonary disease, greater 
than first degree heart block or sinus 
bradycardia, or history of diabetic reti- 
nopathy or any progressive retinal disease 
were excluded from participation. Also 
excluded were pregnant or nursing wom- 
en and women of childbearing potential 
not using reliable contraceptive methods, 
as well as patients who had worn contact 
lenses within one month preceding the 
study. 

Forty-five patients were admitted to the 
study after giving their written informed 
consent. Patients ranged in age from 25 to 
81 years; their distribution according to 
sex and age is shown in Table 1. Chronic 
open-angle glaucoma, with onset ranging 
from one month to 28 years, was the 
primary diagnosis for all patients. Only 
two patients, one each in Groups 3 and 4, 
were newly treated glaucoma patients, 
who received initial therapy with car- 
bachol and acetazolamide, respectively. 
Secondary diagnoses most frequently ob- 
served were systemic hypertension (22 
patients), cataracts (ten), unspecified car- 


TABLE 1 


AGE AND SEX DISTRIBUTIONS 
OF PATIENTS STUDIED 


No. of Patients 


Age Range Group 1 Group 2 Group3 Group 4 
(yrs) M FM FM FM F 
21-30 0 0 1 0 0 0 1 V 
31-40 0 0 0 0 0 0 0 0 
41-50 0 0 2 ] il L 2 0 
51-60 I 0 0 0 0 0 0 l 
61-70 H 31 4 3 3 2 T 
71-80 2 4 3 0 1 21 2 
81-90 0 0 0 0 0 0 0 l 

Total 4 77 5.5 6 6 5 
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diovascular disease (six), and diabetes 
(four). 

Within two days of the start of timolol 
maleate therapy, patients had a complete 
baseline evaluation, including applana- 
tion tonometry, measurement of visual 
acuity, pupil size, visual fields, and vital 
signs, Schirmer test for tear production, 
and tonography for facility of outflow. 
Ocular examination included ophthal- 
moscopy, slit-lamp examination, and ex- 
amination of cornea, conjunctiva, and 
eyelids. These values, then, represented 
the effects of the current antiglaucoma 
regimens, and they are used throughout 
this report as baseline. 

On study day 1, patients continued 
their established antiglaucoma regimens 
and began eight weeks of concomitant 
therapy with timolol maleate ophthalmic 
solution 0.2596, one drop in each eye 
twice daily. No other concurrent antiglau- 
coma therapy was allowed during the 
study. Measurements of IOP, visual acu- 
ity, pupil size, and vital signs were re- 
peated after two, four, and eight weeks of 
combination therapy. Schirmer test, to- 
nography, and evalution of visual fields 
were performed after eight weeks. At each 
folow-up visit, any objective signs of 
ocular irritation were obtained by oph- 
thalmoscopy and examination of cornea, 
conjunctiva, and eyelids; subjective symp- 
toms of local irritation (for example, 
headache, blurred vision, burning) were 
specifically elicited by questioning. At 
each visit IOP measurements were per- 
formed twice for each eye at least one 
hour apart, and the readings were aver- 
aged. A mean IOP value was obtained for 
each patient by averaging results for both 
eyes. At follow-up visits, IOP readings 
were made at approximately the same 
time of day to reduce the effect of diurnal 
variation. 

McNemar’s test was used to compare 
the percentage of patients with controlled 
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IOP («22 mm Hg) while on combined 
therapy with that of patients on baseline 
therapy to analyze baseline and eight- 
week differences in outflow facility and 
tear production. Changes from baseline 
in all mean data at each follow-up visit 
were subjected to paired Student's t-tests. 


RESULTS 


The effect of concomitant timolol male- 
ate therapy on mean IOP observed during 
baseline treatment with pilocarpine, epi- 
nephrine, carbachol, or acetazolamide is 
shown in Table 2. Three patients did not 
contribute a complete set of data: one 
patient in Group 2 misunderstood in- 
structions and used timolol maleate alone 
for eight weeks; one patient in Group 1 
was discontinued from the study after 
four weeks because of an adverse reac- 
tion; and one patient in Group 4 was lost 
to follow-up after two weeks. 

Compared to baseline values, statisti- 
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cally significant (P<.05) decreases in 
mean IOP were observed in Group 1 
(pilocarpine and timolol maleate) at two 
and eight weeks; in Group 2 (epinephrine 
and timolol maleate) at two, four, and 
eight weeks; in Group 3 (carbachol and 
timolol maleate) at two, four and eight 
weeks; and in Group 4 (acetazolamide 
and timolol maleate) at eight weeks. 

All patients whose IOP was high 
(meanz 22 mm Hg) during baseline ther- 
apy (three each in Groups 1, 2, and 3 and 
two in Group 4), attained IOP control 
during concomitant administration of 
timolol maleate; no loss of control oc- 
curred in any already stabilized patient 
when timolol maleate was added to the 
regimen. 

Mean facility of outflow was not signif- 
icantly different after timolol maleate was 
added to baseline therapy in any group. 
The largest mean changes observed were 
a decrease of 0.03 pl/min/mm Hg in 


TABLE 2 


EFFECT OF CONCOMITANT TIMOLOL MALEATE ADMINISTRATION 
ON MEAN INTRAOCULAR PRESSURE (MM HG) 


Baseline Therapy Pilocarpine Epinephrine Carbachol Acetazolamide 
No. ll 11* 11 ll 
Mean 18.7 20.4 90.4 17.8 
Concomitant therapy 
with timolol maleate 
Two weeks 
No. 11 11 11 11 
Mean reduction 
(% change) 14.8 (—18.9961) 15.5 (—21.5961) 15.1 (~24.1%f) 15.7 (-8.7%) 
Four weeks 
No. l1 ll 11 101 
Mean reduction 
(% change) 15.1 (-16.5%) 15.4 (—21.3961) 16.1 (—19.3961) 15.3 (—11.6%) 
Eight weeks 
No. 10$ l1 11 10 


Mean reduction 


(% change) 18.1 (-17.8961) 


16.5 (—16.2961) 


17.2 ) - 14.1961) 16.3 (—7.1961)] 


*One patient received timolol maleate alone and was excluded from the analysis. 


t Change from baseline significant at P < .05 level. 


[One patient did not have IOP measurements after two weeks. 
$One patient was dropped from the study after four weeks because of an adverse reaction. 
lIn Group 4, P = .07 at two weeks and P = .11 at four weeks; statistical significance at eight weeks 


presumably reflects reduced variability. 
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a decrease of 0.03 pl/min/mm Hg in 
Group I and an increase of 0.03 ul/min/ 
mm Hg in Group 4. The distribution of 
normal and abnormal values did not 
change significantly in any group. 

One patient in Group 1, three patients 
each in Groups 2 and 3, and two in Group 
4 showed sporadic changes from baseline 
of two lines or more in the Snellen chart 
during the eight-week treatment period. 
None of these changes in visual acuity 
was considered clinically significant. 

Compared to baseline values, mean 
pupil size increased slightly in Group 1 
(0.3 mm) and Group 4 (0.2 to 0.3 mm) and 
decreased slightly in Group 3 (0.1 to 
0.5 mm); none of these changes was sta- 
tistically significant. The increase relative 
to baseline in pupil size at eight weeks 
during concomitant treatment with timo- 
lol maleate and epinephrine (Group 2) 
reached statistical significance (2.9 to 
3.6 mm, P<.05). No clinically significant 
change in pupil size occurred in any 
patient. 

No significant differences compared 
to baseline in mean tear production 
(Schirmer test) were observed after eight 
weeks of combination therapy; the distri- 
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bution of normal and abnormal values 
did not change significantly in any group. 

Three patients in Group 1, six in Group 
2, and one patient each in Groups 3 and 4 
had minimal bulbar and palpebral con- 
junctival injection in both eyes at base- 
line that continued unchanged during 
combined therapy with timolol maleate. 
Three other patients in Group 4 had simi- 
lar bulbar injection present at baseline 
and throughout the study. One patient in 
Group 3 (carbachol and timolol maleate) 
had a slight blepharoptosis (2 mm) 
of the left eyelid, reported at the four 
week visit only. No other objective signs 
of ocular irritation were noted during the 
study. 

At baseline, various 'subjective symp- 
toms of ocular irritation, most commonly 
burning or bluxred vision, were reported 
by five of 11 patients receiving pilocar- 
pine, nine of 12 receiving epinephrine, 
eight of 11 receiving carbachol, and one 
of 11 receiving acetazolamide; a total of 
23 of 45 (5196) patients (Table 3). These 
symptoms were rated mild in all but one 
instance (moderate photophobia during 
pilocarpine baseline therapy), and gener- 
ally continued unchanged during con- 


TABLE 3 
SYMPTOMS OF OCULAR IRRITATION PRESENT AT BASELINE 


Pilo- Epineph- 
carpine rine 
Symptom (N-11) (N=12) 
Burning 3 7 
Blurred vision 9 2 
Dry eyes 0 l 
Foreign body 
sensation 0 ] 
Photophobia H 0 
Smarting 0 0 
Headache 0 0 
Total 6 11 
Number of 
patients 
reporting (96) 5 (45%) 9 (7596) 


*Some patients reported more than one symptom. 


No. of Occurrences* 


Car- Aceta- 

bachol zolamide 

(N=1]1) (N=11) Total 
5 0 15 
3 0 7 
0 0 l 
0 0 1 
0 0 1 
1 0 I 
0 1 1 
9 I 27 
8 (73%) 1 (9%) 23 (51%) 
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comitant treatment with timolol maleate. 
However, symptoms subsided in three in- 
stances (one patient each in Groups 2 and 
3 with blurred vision, and one patient 
with headache in Group 4). 

New ocular symptoms during timolol 
maleate combination therapy were report- 
ed by a total of 13 of the 45 patients 
treated; two receiving pilocarpine and 
timolol maleate, five receiving epineph- 
rine and timolol maleate, five receiving 
carbachol and timolol maleate, and one 
receiving acetazolamide and timolol ma- 
leate (Table 4). Symptoms were mild in 
all but one instance: a 71-year-old woman 
receiving pilocarpine and timolol male- 
ate had moderate browache on treatment 
days 16 through 29 in addition to burning 
eyes and photophobia present since base- 
line treatment with pilocarpine alone. Al- 
though the browache was probably not 
related to timolol maleate treatment, she 
was discontinued from the study. 

Mean resting pulse rate was generally 
lower after the addition of timolol ma- 
leate to treatment regimens in all groups, 
but no symptomatic or clinically signifi- 
cant changes were observed in any pa- 
tient. Mean change from baseline ranged 
from three to seven beats per minute in 
Group 1 (four and eight weeks, P<.05); 
six to eight beats per minute in Group 2 
(all weeks, P«.05); zero to two beats per 
minute in Group 3 (P».05); and four to 
five beats per minute in group 4 (P>.05). 
The larger changes in pulse rate in Group 
2. were probably related to pulse increases 
during initial therapy with epinephrine 
(baseline mean 83 beats per minute). One 
patient in Group 3 continued to receive 
40 mg of propranolol HCl per day, an 
oral beta-blocker, for systemic hyper- 
tension during combination therapy with 
timolol maleate and carbachol without 
a clinically significant decline in resting 
pulse rate. 

Mean systolic and diastolic blood pres- 
sure was generally lower after timolol 
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maleate was added to baseline therapy 
with pilocarpine, epinephrine, or car- 
bachol, but few of the changes reached 
statistical significance. No consistent 
trends were observed in Group 4. In 
Group 2 (epinephrine and timolol male- 
ate), significant decrease in systolic pres- 
sure occurred at four weeks (-7 mm Hg, 
P<.05), whereas that in diastolic pres- 
sure occurred at two and four weeks (-4, 
-7 mm Hg, P<.05). Decrease in diastolic 
pressure in Group 3 (carbachol and 
timolol maleate) reached statistical signif- 
icance at four weeks (-7 mm Hg, P<.05). 
No clinically significant changes in blood 
pressure were observed in any patient 
during concomitant administration of ti- 
molol maleate. 


DISCUSSION 


Our data indicate that timolol maleate 
is an effective IOP lowering agent and 
can further reduce IOP in patients receiv- 
ing standard regimens such as miotics, 
epinephrine, and carbonic anhydrase in- 
hibitors. In four groups of patients with 
glaucoma initially treated with either pi- 
locarpine 296 four times a day, epineph- 
rine 296 twice a day, carbachol 1.596 four 
times a day, or 250 mg of acetazolamide 
twice a day, statistically significant re- 
ductions from mean baseline IOP were 
obtained upon addition of timolol male- 
ate 0.596 twice daily to the regimen. In- 
traocular pressure was satisfactorily 
controlled for all patients only during 
concomitant administration of timololma 
leate. Timolol, a beta-adrenergic block- 
ing agent, did not inhibit the IOP lower- 
ing effect of epinephrine. In an animal 
model, Radius and associates? obtained 
similar results for both epinephrine and 
levarterenul bitartrate (Norepinephrine- 
um). Both amines possess adrenergic 
agonist activity that should not be inhib- 
ited by beta-blockade after administration 
of timolol maleate. 
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In agreement with earlier studies,' ^? no 
serious systemic or local side effects were 
observed during timolol maleate treat- 
ment. None of the signs or symptoms of 
ocular irritation was considered clinically 
significant. All but one of the objective 
signs and 27 of the 42 subjective symp- 
toms of local irritation noted during the 
study were present during baseline thera- 
py. Although the largest number of new 
ocular symptoms (seven) were observed in 
the group receiving carbachol and timolol 
maleate, five of these occurred in three 
patients who had experienced burning 
eyes with carbachol alone, which persist- 
ed throughout combination therapy. 

Our data suggest that timolol maleate is 
a highly effective agent for reduction of 
high IOP and should provide a well-toler- 
ated extension of present antiglaucoma 
therapy. 


SUMMARY 


In an eight-week study, timolol maleate 
ophthalmic solution 0.25% was adminis- 
tered twice daily with either pilocarpine 
2% four times a day, epinephrine 2% 
twice a day, carbachol 1.5% four times a 
day, or 250 mg of acetazolamide twice a 
day to 44 patients with chronic open- 
angle glaucoma. Compared to baseline 
readings on standard therapy alone, mean 
intraocular pressure was significantly re- 
duced after addition of timolol maleate to 
each of the regimens. Mean facility of 
outflow was unaffected. No clinically sig- 
nificant ocular irritation or changes in 
visual acuity, pupil size, or vital signs 
were observed in any patient. Timolol 
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maleate appears to be effective and well 
tolerated when administered with other 
antiglaucoma medications in patients 
with open-angle glaucoma. 
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Nanophthalmos with uveal effusion 
was recently described by one of us 
(R. J. B.)! with emphasis on anatomy, pa- 
thology of the posterior segment, and 
eventual poor visual acuity caused by 
secondary (nonrhegmatogenous) retinal 
detachment after intraocular glaucoma 
surgery. It was postulated that choroidal 
detachment occurs preoperatively and 
this contributes to angle-closure glauco- 
ma. However, no clinical observation of 
preoperative choroidal detachment has 
been made. In that report,! as in Cal- 
houn's,? conservative medical treatment 
for glaucoma was advised because of the 
large number of serious postoperative 
complications. Since that time, we have 
had the opportunity to study additional 
cases of nanophthalmos, and we have 
obtained further information regarding 
the mechanisms responsible for closure 
of the anterior chamber angle, which has 
enabled us to relieve angle-closure glau- 
coma in three eyes. 


CASE REPORTS 


Case 1—4 60-year-old woman, who had two sis- 
ters, born of a consanguineous marriage, was exam- 
ined because of uncontrolled glaucoma in the left 
eye. There was a family history of ocular disorders 
(Fig. 1). 

Five years before we saw her, this patient was 
noted to have significant synechial closure of the 
angle in the right eye and an extremely narrow angle 
in the left eye. The right eye had been treated with 
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maximum tolerable antiglaucoma medication for 
four years with poor control of pressure and eventu- 
al loss of some visual field. A peripheral iridectomy 
was then performed, at which time the sclera was 
noted to be abnormally thickened. Subsequently, a 
persistent, annular choroidal detachment and non- 
rhegmatogenous retinal detachment were observed. 
These did not respond to systemic corticosteroid 
medical therapy. The retina was considered to be 
inoperable. The intraocular pressure was controlled 
after the peripheral iridectomy, without medication, 
even though significant synechial closure of the 
angle was present. The intraocular pressure was 
thought to be normalized by the effect of ciliary 
body detachment in areas of uveal effusion. 

The left eye showed angle closure, with and 
without miotic therapy, five years after treatment of 
the right eye. The intraocular pressure persisted 
between 36 and 39 mm Hg despite maximum tolera- 
ble antiglaucoma medication consisting of pilocar- 
pine hydrochloride and carbonic anhydrase inhibi- 
tors. 

On examination best corrected visual acuity of the 
right eye was light perception inferotemporally with 
a refractive error of +10.25 diopters sphere. The eye 
appeared small and set deep in the orbit. The cornea 
measured 10 mm in horizontal diameter. Intraocular 
pressure by Goldmann applanation tonemetry was 
14 mm Hg with wide ocular pulse. Slit-lamp bio- 
microscopy revealed that the axial depth of the 
anterior chamber was four corneal thicknesses from 
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Fig. 1 (Kimbrough and associates). Case 1. Nan- 
ophthalmos pedigree. 
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corneal endothelium to anterior lens capsule. With 
this method of measurement, the thickness of the 
comea from epithelium to endothelium, in the slit 
beam, is designated one unit of measurement. The 
depth of the anterior chamber is then estimated in 
units of corneal thickness? 

The iris adhered to the back of the cornea 2 mm 
anterior to the corneoscleral limbus for six hours 
temporally. The anterior chamber depth was one- 
half corneal thickness at the corneoscleral limbus 
nasally. & patent, basal, peripheral iridectomy was 
located at the 12 0 "clock position. The lens showed 
moderate nuclear sclerosis. Several posterior syn- 
echiae were present and the iris was lightly pig- 
mented. The pupil was 2 mm in horizontal diameter 
and weakly reactive to direct testing with light. 
Koeppe gonioscopy showed that the tips of the 
ciliary processes and the lens equator, as seen 
through the peripheral iridectomy, did not touch, 
but seemed in closer approximation than normal for 
the patient's age. The lens zonule could not be 
visualized. The angle of the anterior chamber was 
open from 12 to 5 o'clock, clockwise, and this open 
part of the angle was wide with only slight peripher- 
al anterior synechiae to Schwalbe’s line. Ophthal- 
moscopy was difficult because of the small size of 
the pupil, but the disk was pale and a secondary 
(nonrhegmatogenous) retinal detachment was ob- 
served inferiorly. The superior portion of the retina 
appeared normal and attached, Choroidal detach- 
ment was not visible by ophthalmoscopy. 

in the left eye, initial examination showed a 
refractive error of a + 14.75 diopters sphere with best 
corrected visual acuity of 6/9 (20/30). The eve also 
appeared to be small and deeply set in the orbit. The 
cornea measured 10 mm in the horizontal diameter. 
Intraocular pressure, measured at 11:30 A.M. by 
Goldmann applanation was 44 mm Hg with wide 
ocular pulsation. One hour later pressure was 
55 mm Hg with corneal edema. Slit-lamp biomicro- 
scopy revealed that the anterior chamber axial depth 
was 3.5 corneal thicknesses from corneal endotheli- 
um to anterior lens capsule. By directing the slit 
beam at the temporal limbal region, we saw that the 
iris was in contact with the corneal endothelium 1 
mm anterior to the corneoscleral limbus over the 
temporal half of the circumference, and in the nasal 
half, the iris was convex and was nearly in contact 
with the corneal endothelium. The lens had moder- 
ate nuclear sclerosis. The iris was lightly pigmented. 
The pupil was 3.5 mm and weakly reactive to direct 
testing with light, but this reaction was influenced 
by medication that included 2%  pilocarpine. 
Koeppe gonioscopy showed an exceedingly convex 
iris. Svnechial closure of the angle was present in 
most of the temporal half, slit-like from 6:30 to 9 
o'clock with no angle structures visible, and from 9 
to 12 — the iris touched the corneal endotheli- 
um (Figs. 2 and 3). The optic nerve showed moder- 
ate pallor with 0.9 cup:disk ratio with a thin rim of 
tissue remaining 360 degrees. No visual field defect 
was shown with the Aimark perimeter, 3 white/300, 
or the tangent screen, 3 white/1000. The periphery 
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Fig. 2 —— und PEETER, Case 1. Nar- 
row nasal angle width before treatment of left eve. 


of the ocular fundus could not be seen. There was no 
apparent choroidal detachment. 

Results of general medical evaluation and labora- 
tory studies were normal. A- and B-sean ultrasonog- 
raphy were performed and volume claculations were 
made. In the right eye, peripheral annular choroidal 
detachment and posterior retinal detachment were 
found (Fig. 4, left). The axial length of the right eve 
was 15 mm. The left eye showed a peripheral 
annular detachment of the choroid (Fig. 4, right). 
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IRIDO—ANGLE APPOSITION 


Fig. 3 (Kimbrough and associates). Case 1. A 
ciagram of left eve angle before treatment. 
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Fig. 4 (Kimbrough and associates). Case 1. Left, On untrasonography, right operated eye shows choroidal 
detachment. Right, On ultrasonography, left unoperated eve shows peripheral annular choroidal detach- 
ment. 


The axial length of the left eve was 15 mm. Calcula- 
tion of the volumes of left lens and eye indicated the 
lens to be 543 mm? and the eve to be 1,760 mm?, 
resulting in a lens: eye volume ratio of 0.319. Thus, 
the lens comprised 3296 of the total ocular volume. 

Our diagnosis was nanophthalmos wita uveal 
effusion and angle-closure glaucoma. Because of the 
history of poor results of glaucoma surgery. in this 
patient's family, as well as the condition of the right 
eye of this patient, and our experience with a num- 
ber of other nanophthalmos cases, laser ir:dotomy 
was chosen as the safest procedure to attempt allevi- 
ation of the angle-closure glaucoma in the left eve. 

Using a published laser iridotomy technique;* we 
attempted two laser iridotomies in the left eve at 
the 3:15 and 4 o'clock positions, about 2-mra central 
to the previously described iridocorneal svnechiae. 
This procedure pulled the nasal border of tae pupil 
temporally and created a moderately irregular pupil. 
The anterior iris convexity flattened, The irdotomy 
at 2:30 o'clock appeared small but open; the-anterior 


lens capsule could be visualized through it with a 
slit-lamp biomicroscope. The attempted iridotomy 
at the 3:30 o'clock site did not appear to perforate 
the iris completely, but contraction, pigmented de- 
bris, and increased transillumination were present 
at the site of the coagulation. Corneal epithelial 
edema, duorescein staining, and stromal swelling 
were localized in the treatment areas and persisted 
for 72 hours. We were impressed that despite laser 
iridotomy, iris convexity persisted in other portions 
of the angle, and the most marked widening of the 
angle was present where the iris had contracted 
suggested that the widening of the angle was not 
caused by relief of pupillary block by the iridotomy 
but was the result of the reduction of iris convexity 
by laser coagulation of the anterior iris stroma. 
Forty-eight hours after laser therapy 10% phenyl- 


an effort to increase the beneficial effect by tighten- 
ing the iris dilator muscle. One hour after the 
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Fig. 5 (Kimbrough and associates). Case 1. Nasal 
angle after laser and sympathomimetic therapy in 


left eve. 


administration of phenylephrine, the pupillary size 
increased by 0.5 mm, and the nasal anterior chamber 
angle appeared more widely open (Figs. 5 and 6). No 
change was noted in the posterior segment. The 
Goldmann applanation intraocular pressure was 
32 mm Hg. We concluded that the tiny iridotomies 
had not completely relieved pupillary block. 

An iridotomy was completed at the 3:30 o'clock 
position in the midperipheral iris 17 days after the 
initial laser therapy. At this time, pigment gran ules 
dispersed by the laser posterior to the iris flowed 
freely through both the initial laser iridotomy and 
the new iridotomy, showing the patency of each. 
Both iridotomies transilluminated clearly. Repeat 
A- and B-scan ultrasonography, three weeks after la- 
ser therapy, showed no change in the pre-existing 
choroidal detachment, and examination of the fun- 
dus with the small pupil indirect ophthalmoscope 
revealed no evidence of retinal laser burns. 

Both iridotomies in the left eve appeared laden or 
blocked with pigment 28 days after laser therapy. 
The contracture of the iris stroma by the initial laser 
coagulation was still present, contributing to a local 
decrease in convexity of the peripheral iris. T he 
angle was unchanged, and the width of the nasal 
angle remained excellent. Both iridotomies ap- 
peared to have closed yet the angle width remained 
excellent where synechiae were not present. We 
were further interested in the possibility that the 
primary benefit from the laser iridotomies was not 
from hole formation but from coagulation of the iris 


retinal examination indices were unchanged 2!/» 
months after laser treatment. By gonioscopy the 
angle was wide open from 6:30 to 12 o clock nasally. 
Topical application of 1096 phenylephrine h ydro- 
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Fig. 6 (Kimbrough and associates). Case 1. Dia- 
gram of left eve angle after treatment. 


> 


chloride has been continued. After 18 months of 
follow-up, if the current marked widening of the 
anterior chamber angle persists, as expected, no 
further therapy for angle-closure glaucoma will be 
necessary. 

Case 2—A 58-year-old woman whose father and 






ed and her daughter near 
vas no history of consan- 
seen followed up carefully 


were extremely far-sigh 
sighted (Fig. 7). The 





29 mm Hg. 

Our diagnostic examination showed that in the 
right eve, best corrected visual acuity was 6/9 
(20/30) with a +10.00 diopter sphere. The cornea 
measured 10.7 mm in horizontal diameter; the eye 
appeared to be small and deeply set in the orbit. No 
visual field defect was evident. Intraocular pressure 
was 22 mm Hg by Goldmann applanation tonometry 
with large ocular pulse. Slit-lamp biomicroscopy 
showed the axial depth of the anterior chamber was 
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Fig. 7 (Kimbrough and associates). Case 2. Nan- 
ophthalmos pedigree. 


three corneal thicknesses, the iris was extremely 
convex, and iridocorneal contact was present tem- 
porally. Nasally, there seemed to be only a slit-like 
separation between iris and peripheral cornea. The 
pupil of the darkly pigmented iris was 1.5 mm in 
diameter and nonreactive to direct light stimulation 
because of the effect of pilocarpine therapv. The 
lens was clear. Direct and indirect ophthalmoscopic 
examination showed a normal disk and retina, but 
the periphery could not be observed. Gonioscopy 
showed an extremely convex iris apparently in con- 
tact with the angle structures except from 1 to 2 
o'clock and 3 to 4 o'clock where the angle seemed to 
be open a slit, but no angle structures were visible. 

In the left eye, the best corrected visual acuity was 
6/9 (20/30) with a +9.75 diopter sphere. Gonioscopy 
showed an extremely convex iris apparently in-con- 
tact with the angle structures except from 7 to 9 
o'clock where the angle was slit-like (Fig. 8). Intra- 
ocular pressure was 22. mm Hg with a large ocular 
pulse amplitude. No visual field defect was present. 
The remainder of the examination of the left eye was 
identical to the right eve. 

A- and B-scan ultrasonography showed peripheral 
choroidal detachment without retinal detachment 
in each eye as seen in Case 1. The axial length of 
the right eve was 18 mm and of the left eve 16 mm. 
The lens/eye volume ratio of the left eye was 
329 mm?/3053 mm? or 0.108. After these examina- 
tions, the diagnosis of nanophthalmos with uveal 
. effusion and potential angle-closure glaucoma was 
made. A laser iridotomy was selected as the prophy- 
lactic procedure of choice, and it was performed 
nasallv in the mid-periphery of the left iris. To test 
our hypothesis concerning the fattening effect upon 
the iris resulting from stromal coagulation, superfi- 
cial laser coagulation was applied to the anterior iris 
stroma in the inferior temporal quadrant of the left 
eye without attempting to perforate the iris. During 
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Fig. 8 (Kimbrough and associates). Case 2. Dia- 
gram of left eye angle before treatment. 


postlaser treatment, the anterior iris stroma contract- 
ed locally and iris convexity decreased in this area. 
Slit-lamp biomicroscopy showed considerable loss 
of iris convexity in both treated areas. The axial 
depth was unchanged, and nasally the anterior 
chamber depth varied from one-fourth to one corne- 
al thickness, being deepest at the point adjacent to 
the laser iridotomy from 8:30 to 9 o'clock, where the 
most intense iris treatment had been performed. The 
anterior chamber depth was one-fourth corneal 
thickness peripherally in the region of the superfi- 
cial iris coagulation. Gonioscopy, done immediately 
after the laser treatment, showed diminution of the 
iris convexity in the treated areas and opening and 
widening of the angle (Fig, 9). Re-examination and 
further iris stromal coagulation to the temporal 
portion of the peripheral iris was carried out two 
weeks after the initial treatment. Subsequent exami- 
nation showed the angle to be widely open in the 
three hours immediately adjacent to the laser treat- 
ment, and the same was true for the nasal angle. The 
filtration meshwork could now be seen in most of 
the circumference of the anterior chamber. The 
ciliary body band was visible both nasally and 
temporally adjacent to the laser treatment areas. 
These observations supported our belief that the 
coagulation of the iris stroma was more responsible 
for the widening of the anterior chamber angle than 
was relief of pupillary block by the laser iridotomy. 

Repeat A- and B-scan ultrasonography showed no 
increase in the pre-existing uveal effusion four 
weeks after initial laser treatment of the left eve. 
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Fig. 9 (Kimbrough and associates). Case 2. Dia- 
gram of left eve angle after treatment. 


Examination of the posterior pole and periphery 
with the small pupil indirect ophthalmoscope re- 
vealed no retinal laser burns and no change in the 
appearance of the posterior segment. 

Because of the good response in Case 1 and in the 
left eye in Case 2, the right eye of the second patient 
was also treated with the laser. We performed iris 
stromal coagulation in the periphery of the iris, 
nasally and temporally, with no effort to produce a 
through and through iridotomy. This produced the 
expected widening of the angle. At 16 months after 
treatment, if the current marked widening of the 
anterior chamber angle persists, we believe no fur- 
ther therapy for angle-closure glaucoma will be nec- 
essaty. | 

Three additional nanopthalmic eyes have been 
treated with iris stromal coagulation, but they have 
been followed-up for less than 12 months. All three 
eyes are maintaining an open angle and normal 
intraocular pressures. 


DISCUSSION 


Nanophthalmos with uveal effusion 
and angle-closure glaucoma has been 
characterized by some or all of the follow- 
ing findings: (1) familial predisposition; 
(2) both sexes affected; (3) small equatori- 


al diameter of the globe; (4) small hori- 
zontal corneal diameter; (5) thick sclera; 
(6) high hyperopia; (7) normal lens size; 
(8) postoperative uveal effusion; (9) sec- 
ondary (nonrhegmatogenous) retinal de- 
tachment; (10) extremely convex iris, 
shallow anterior chamber, a narrow ap- 
proach to the angle structures; and (11) 
abnormally wide intraocular pulse ampli- 
tude. 

In our experience with nanophthalmic 
eyes, we have been impressed with three | 
additional, and to the best of our knowl- 
edge, previously unreported features that- 





nanophthalmic eyes. Choroidal detach- 
ment seems to become a significant factor 
between the ages of 40 and 70 years. 

2. The lens volume:eye volume ratio 
has been strikingly abnormal in the nan- 
ophthalmic eyes we have studied. In 
seven 50- to 60-vear-old emmetropic eves, 
the lens:eve volume ratio varied from 
0.031 to 0.044; thus the lens represents 
only 3.1 to 4.496 of the entire volume of 
the globe. Lens volume was calculated 
from ultrasound measurements assuming 
the lens to be ellipsoid, using the for- 
maula: LV = 4/3 AB?, where A is one-half 
thickness of the lens and B is the radius of 
the lens. Eve volume was calculated from 
ultrasound measurements, assuming the 
eye to be a sphere using the formula: 
LV = 4/3 r, where r is the radius of the 
globe. In the two nanophthalmic cases 
presented here, the lens:eye volume ra- 
tios of the left eves were 0.319 and 0.108, 
indicating that the lens comprised 32 and 
1196 of the entire eye volume in the two 
eyes, respectively. 

3. In nanophthalmic eyes the inability 












578 


of the pupil to dilate in response to a dark 
environment or mydriatic agents is strik- 
ing. Poor pupillary dilation is common in 
hyperopia, but this clinical finding is 
more pronounced in nanophthalmos; the 
mechanism responsible for this is un- 
known. 

Speculating upon the pathogenesis of 
angle-closure glaucoma in nanophthal- 
mos with uveal effusion, we theorize that 
the anatomic characteristics of nanoph- 
thalmic eyes predispose them to angle- 
closure glaucoma produced by unique 
pathophysiologic mechanisms. 

We believe that demonstrated preoper- 
ative choroidal detachment plays an im- 
portant role in the development of angle- 
closure glaucoma. Additionally, the an- 
nular choroidal detachment may be asso- 
ciated with detachment, elevation, and 
rotation forward - of the ciliary body, 
which results in relaxation of the pull of 
the zonules on the lens. This allows for- 
ward movement. of the lens, increased 





iridolenticular apposition and exacerba- 
tion of the relative pupillary bloek. The 


preoperative choroidal detachment ap- 
pears to be absent in young patients but 
develops in patients between the ages 
of 40 to 70 vears which accounts for 
the frequent occurrence of angle-closure 
glaucoma in this age group.! The uveal 
effusion in nanophthalmic eyes, as sug- 
gested by Shaffer,* may be secondary to 
obstruction of vortex veins, by abnormal- 
ly thickened and inelastic sclera. This 
is supported by the wide. ocular pulse 
amplitude noted with. Goldmann ap- 
planation tonometry, because wid pulse 
swings may be caused by the com- 
bination of increased scleral rigidity 
and compression of the vortex venous 
drainage system of the globe. The devel- 
opment of choroidal detachment proba- 
bly is a consequence of increased re- 
sistance to vortex vein outflow, because 
the already thick sclera becomes more 
sclerotic with age. 

Our study suggests that the remarkably 
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high lens volume:eye volume ratio plays 
an important role in contributing to the 
shallowness of the anterior chamber and 
resistance to forward aqueous flow at the 
iridolenticular interface in these eyes. 
Presumably, growth of the lens with age 
increasingly crowds the developmentally 
small anterior segment. 

Our observations indicate that mechan- 
ical compression of the iris against tra- 
becular meshwork by the lens is not a 
mechanism in nanophthalmos, because 
we observed a wide nasal angle after 
surgical iridectomy in the right eye in 
Case 1. Obstruction of forward aqueous 
flow bv lens-ciliary body apposition does 
not appear to be a factor, because we have 
noted there is a definite space between the 
lens equator and ciliary body, as noted in 
the right eye of Case 1. 

The discovery of a small, highly hyper- 
opie eve with a small horizontal corneal 
diameter should provoke the examiner to 
suspect nanophthalmos. The eye should 
be studied in depth with ultrasonography 
to confirm the diagnosis. All nanophthal- 
mic eyes we have examined have devel- 
oped, or appeared certain to develop, 
synechial closure of the anterior chamber 
drainage angle. Because of the usually 
poor results of intraocular surgery in 
these patients, this procedure should be 
avoided if possible. Surgical intervention, 
with sudden decompression of the globe, 
appears to aggravate the degree of uveal 
effusion and may explain the high inci- 
dence of disastrous postoperative compli- 
cations. 

Our clinical experiences suggest that 
laser therapy is safer than surgical periph- 
eral iridectomy in nanophthalmic eyes 
threatened with angle-closure glaucoma. 
Laser therapy avoids sudden lowering of 
intraocular pressure and aggravation of 
pre-existing uveal effusion. As reported, 
there was no progression of the pre- 
existing choroidal detachment, as con- 
firmed by repeat ultrasonography. 

We observed that coagulation of the iris 
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stroma widens the angle without produc- 

ing a hole in the iris. Findings regarding 

argon laser therapy applied to the base of 
E: lar to our own have been 











i ichd — Án with 
-uvea sion and angle-closure glauco- 

ma. 1. They were treated with a method 
based on the use of the laser, not only to 
perform iridotomy but to shrink the iris 
stroma, which appears to open the anteri- 
or chamber angle even without iridotomy. 
Additionally, we introduced three factors 
that may be zOIOEDOPHE of nanophthalmos. 
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TRANSIE 
IN JUVEN 


SNT REVERSIBLE CUPPING 
SJLE-ONSET GLAUCOMA 


ALAN L. ROBIN, M.D., AND HARRY A. QUIGLEY, M.D. 
Baitimore, Maryland 


We describe herein the transient rever- 
sal of disk cupping over a one-month 
period after pressure lowering surgery for 
glaucoma in a 17-year-old man. During 
this time, the patient’s intraocular pres- 
sure (IOP) remained normal. To the best 
of our knowledge, this phenomenon has 
not been previously described. 


CASE REPORT 


A 17-year-old man was referred for bilateral un- 
controlled glaucoma. He had been under eptometric 
care since 1973. In November 1977, ke noticed 
headaches, blurred vision, and halos around lights. 
Air puff tonometry revealed high IOP. Oohthalmo- 
logic examination in February 1978, showed ICP of 
R.E.: 32 mm Hg and L.E.: 54 mm Hg b> applana- 
tion tonometry. Despite therapy with moties, epi- 
nephrine, and acetazolamide, IOP in tke left eve 
ranged from 30 to 65 mm Hg and in the right eye 
from 18 to 20 mm Hg. 

The patient actively participated in con:act sports, 
recalling yearly black eyes. His family ard medical 
histories were noncontributory. 

Initial examination on July 31, 1978 revealed best 
corrected visual acuity of R.E.: 6/9 (20/308 and L.E.: 
6/18 (20/60), with R.E.: -2.25 + 2.00 x 3 and 
L.E.: -3.25 1.00 x 170. External examination and 
motility were normal. Pupils were beth miotic. 
Slit-lamp examination of both anterior segments 
revealed only mild bullous keratopathy of the left 
cornea. Both corneas measured 12 mm horizontally 
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and vertically. No evidence of Haab's striae, Kru- 
kenberg's spindle, iris sphincter tears, iridodialyses, 
iris transillumination defects, or cataract was noted. 
Intraocular pressure measured by applanation to- 
nometry was R.E.: 21 mm Hg and L.E.: 43 mm Hg. 
Gonioscopy revealed bilaterally deep angles. The 
angle width varied considerably in the left eye with 
definite areas of white fibrous tissue overlying the 
superior ciliary body, suggesting past traumatic 
angle damage. The disx in the right eye had a 
vertically oval cup (Fig. 1), with normal appearing 
nerve fiber layer and fundus. In the left eve, there 
was definite glaucomatous excavation of the optic 
nerve with deep laminar placement and a flat ap- 
pearance of the nerve fiber laver throughout the 
entire peripapillary region (Fig. 2A). The left disk 
appeared horizontally oval, whereas the right disk 
appeared vertically oval. Intermittent arterial pulsa- 
tion was present. The remainder of the fundus 
appeared normal. The right visual field was normal 
and the left visual field had both upper and lower 





Right disk with verti- 


Fig. | (Robin and Quigley) 
callv aval cup and full i UM rim. 


— — — 


Fig. 2 (Robin and Quigley). For steroscopic viewing. (A) Left disk both preoperatively and at one month 
after filtering surgerv with a deep excavated appearance and almost total absence of the neuroretinal rim. 
This disk appears horizontally oval when compared to the right vertically oval disk in Figure 1. (B) Left disk 
two days after filtering surgery. Note the swollen appearance, negligible cup, and tortuous retinal vessels. 
(C) Left disk one week after filtering surgery. The vessels appear less tortuous and a central cup has 
appeared. (D) Left disk two weeks after filtering surgery. Note the progressive increase in the cup size and 
partial disappearance of neuroretinal rira. 


580 AMERICAN JOURNAL OF OPHTHALMOLOGY 88:580-584, 1979 


HE 
IU 


E 


aD 


ANSAN 


— 


— 
Sid 


» 


vs 


SREY Ne 


PRENESE 


fe 


SER 


9s 


— 


xd 


—— 


PA 


o 
rry. 


XA 


E 





582 


AMERICAN JOURNAL OF OPHTHALMOLOGY 


SEPTEMBER, 1979 





Fig. 3 (Robin and Quigley). Preoperative and postoperative visual field, left eye, showing advanced 


glaucomatous loss, 


nasal loss to large test objects (Fig. 3). Our impres- 
sion was juvenile onset ópen-angle glaucoma with 
associated traumatic angle damage. 

An uncomplicated trabeculectomy was performed 
on the left eye. Two days later, there was a diffuse 
conjunctival bleb, à clear cornea, and an anterior 
chamber of normal depth with minimal reaction. 
Intraocular pressure was 10 i gin the left eye. 
The disk (Fig. 2B) appeared swollen and exhibited a 
complete absence of cupping: It was pale and had a 
full appearance. The retinal vessels appeared tortu- 
ous and dilated. One week after surgery, the retinal 
vessels appeared less engorged. The disk was less 
swollen and now had a central cup (Fig. 2C). The 
IOP had ranged between 10 and 14 mm Hg and low 
choroidal detachments were seen in the far periph- 
ery. Two weeks later, IOP was 14 mm Hg in the left 
eye and no choroidal detachments were present. 
Visual acuity was 6/7.5 (20/25) in the left eye and the 
disk was no longer swollen and had a larger cup 
(Fig. 2D). Retinal vessel tortuosity was absent. Ten 
days later, IOP was 18 mm Hg in the left eye and the 
disk had returned to its original advanced glaucoma- 











tous appearance (Fig. 2A). Three months after sur- 
gery, with good filtration, IOP was 17 mm Hg in 
the left eye with no further change in the cup. 


DISCUSSION 


The left disk showed an atypical se- 
quence of changes. Its glaucomatous ex- 
cavation disappeared two days after IOP 
reduction by filtering surgery and then 
gradually returned to its preoperative 
glaucomatous appearance within a 
month, despite normal IOP. A reduction 
of the depth and diameter of a cup after 
normalization of IOP is sometimes ob- 
served in infants with congenital glauco- 
ma.!^* Kessing and Gregersen? report the 
disappearance of cupping in 12 of 18 
infants after successful surgical IOP low- 
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ering. However, the restoration of a 
normal cup is rare in adults with glauco- 
matous excavation. 

Neumann and Hyams® reported inter- 
mittent glaucomatous excavation in an 
adult. Their 37-year-old patient had pres- 
sure dependent cup changes varying from 
no cup to a 0.64 cup:disk ratio. Cup size 
was apparently increased by external 
pressure applied with a Baillart ophthal- 
modynamometer. Unlike their patient, 
our patient's cup changed from negligible 
to deep during a time when the IOP 
remained normal. 

Armaly* described a 13-year-old girl, 
who had extensive glaucomatous excava- 
tion of her optic nerve head. Five days 
after thermosclerostomy, there was rever- 
sal to a normal disk appearance. Despite 
continued normal IOP, there was a con- 
siderable increase in cupping beginning 
in the sixth postoperative month, which 
stabilized six months later. In Armaly's 
patient, the cupping returned gradually 
in six months, whereas in our patient 
the return of disk cupping began in one 
week and was completed by one month. 
The transient reversal of cupping in 
adults after surgical IOP lowering may 
occur more frequently than suggested by 
that single previous case report. 

We have no histologic material on 
which to base conclusions about the 
mechanism for our patient’s cupping 
change. The clinical finding of marked 
postoperative disk swelling suggests two 
possible mechanisms: (1) transient hypot- 
onous papilledema, or (2) choroidal de- 
tachment. 

Transient hypotonous papil! dema 
could explain our observations if we as- 
sume that the remaining axons swelled 
with the initial lowering of IOP and gave 
the appearance of a full disk. With the 
diminution of swelling, the disk regained 
its original appearance. The good central 
vision and remaining visual field in our 
patient imply that some neurons re- 
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mained despite the advanced cupping. 
The normalization of IOP could have had 
a traumatic effect on this neural tissue. 
The resultant reversible block of axonal 
transport at the scleral lamina cribrosa 
could have caused a transient swelling of 
neurons from ten to 20 times their normal 
diameters.7-!2 This marked swelling 
could account for the full appearance 
of the optic nerve head. With the termina- 
tion of the transient blockade, the fibers 
could gradually shrink to their initial 
sizes, the cup assuming its initial appear- 
ance. However, it is unclear whether such 
a transient blockade of axonal transport 
occurs in humans or if this model would 
suit our patient’s time course. 

Migration of extracellular fluid is an- 
other possible mechanism of the cupping 
changes observed. A recent study has 
shown that fluid flow occurs from the 
peripapillary choroid into the extracellu- 
lar space of the anterior optic nerve.!? 
During the period of choroidal detach- 
ment, increased extracellular fluid in the 
choroid could have diffused into the ex- 
tracellular space of the optic nerve, caus- 
ing a fuller appearance of the cup. With 
the gradual disappearance of fluid the 
optic nerve would gradually resume its 
initial state and appear excavated. 


SUMMARY 


A 17-year-old man had marked glauco- 
matous cupping of his left optic nerve. 
Two days after trabeculectomy, the ap- 
pearance of the disk changed dramatical- 
ly, appearing full, rather than cupped. 
Over the next month, with normal intra- 
ocular pressure, the optic nerve resumed 
its preoperative excavated appearance. 
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CIRCUMFERENTIAL FLOW IN SCHLEMM’S CANAL 


ROBERT A. MOSES, M.D. 
St. Louis, Missouri 


Aqueous humor leaves the anterior 
chamber by two major routes; through the 
trabecular mesh-Schlemm's canal sys- 
tem, and by passage into the anterior face 
of the ciliary body. The first of these, the 
conventional outflow, accounts for some 
75 to 80% of the aqueous outflow, and the 
uveoscleral outflow comprises the re- 
mainder. Aqueous in the trabecular out- 
flow encounters a series of narrow pas- 
sages that offer resistance to its flow: first 
the uveal portion of the trabecular mesh; 
then, in succession, the corneoscleral por- 
tion of the mesh; the juxtacanalicular tis- 
sue; and the endothelium lining of 
Schlemm's canal. Some 30 collector chan- 
nels drain Schlemm's canal and conduct 
the aqueous to recipient veins carrying 
blood. Resistance to flow in the canal and 
the resistance of the collectors complete 
the resistance chain. 

Only a small portion of the endotheli- 
um of the canal inner wall faces the ostia 
of collector channels; most of the aqueous 
entering Schlemm's canal must flow some 
distance along the canal to reach a collec- 
tor channel (Fig. 1). This study is an 
examination of the resistance to flow in 
Schlemm's canal and its effect on intraoc- 
ular pressure. 

Of the series of resistances to aqueous 
outflow described above, one has been 
measured, that of the collector channels. 
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In 1963, Grant! reported the facility of 
outflow of 15 enucleated eyes after 360 
degree trabeculotomy. The average facil- 
ity was 0.79 pl min! mm Hg™ or a 
resistance of 1.27 min mm Hg ul !. A 
second member of the chain of resist- 
ances to outflow, that of the pores through 
the inner canal wall endothelium, was 
estimated by Bill and Svedbergh? to be 
about 1096 of the approximately 3 re- 
sistance units to outflow in the normal 
eye, or about 0.3 resistance units. The 
resistance of the relatively large holes in 
the trabecular sheets and the resistance of 
the spaces between the mesh sheets inter- 
connecting the holes is probably low, so 
that only about 1.6 resistance units to 
outflow of the normal eye are accounted 
for; leaving almost one-half, or rough- 
ly 1.4 resistance units remaining in the 
juxtacanalicular tissue and Schlemm's 
canal, 


METHODS 


In order to estimate the resistance of the 
canal to aqueous outflow, the segments of 
canal between collector channels are con- 
sidered to be elliptical tubes with leaky 





V 


Fig. 1 (Moses). Most aqueous entering the canal 
from the inner wall endothelium must flow circum- 
ferentially in the canal to reach a collector channel. 
AC indicates anterior chamber, SC, Schlemm's ca- 
nal, and CC, collector channel. 


585 


586 


inner walls. Calculation of the relations 
of pressure and flow in such tubes re- 
quires the estimate or assumption of: 
(a) the resistance per millimeter to. flow 
along the length of the tube, (b) the leaki- 
ness or facility of flow per millimeter 
through the wall of the tube, (c) the length 
of the flow path in the tube, (d) the rate of 
flow out of the tube, and (e) the pressure 
at the mouths of the collector channels 
draining the tube. 

In my analysis of the system the effect 
of tube (or canal) diameter on resistance 
along the tube was studied (a) and longi- 
tudinal resistance and facility through the 
tube wall (b) were related to intraocular 
pressure while keeping the length of the 
flow path (c), rate of flow (d), and pressure 
of the collector channels (e) constant. The 
choices of values for the various quanti- 
ties are considered in detail: 

(a) Facility of flow in elliptical tubes is 
given by the equation?^4 


— T a? b3 
APet 4 (a? + b?) nL 





where: 
V = volume (ml) 

AP = pressure head (dynes/cm?) 
t — time (sec) 
a = major semiaxis of ellipse (cm) 
b = minor semiaxis of ellipse (cm) 
"| = viscosity (poise) = 0.007193 

(water at 35°C) 

L = tube length (cm) 

The major axis of the ellipse (the merid- 
ional diameter of Schlemm’s canal) is 
assumed to be 0.3 mm or 300 wm. The 
resistance per millimeter to flow along the 
canal was calculated as a function of 
canal width (equals minor ellipse diame- 
ter) (Fig. 2). 

Figure 3 is a plot of the resistance of an 
elliptical tube of 300 um major axis and 
1 mm long as a function of the minor axis. 
The tube offers little resistance to flow if 
the minor axis is greater than 10 jum, but 
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\ a=150 pm 


Fig. 2 (Moses). For this first approximation, the 
canal is considered to be a rigid tube of ellipitical 
cross-section. The major semiaxis, a = 150 pm; the 
minor semiaxis of the tube, bz is variable. The 
resistance to flow in a tube 1 mm long is to be 
computed. 


very considerable resistance if the minor 
axis is less than 5 um in length. 

(b) If the average total resistance of the 
collector channels is 1.27 resistance units 
and the total resistance to outflow is 3 


10000 


RESISTANCE mm 
mm Hg min ul? 


15 20 


CANAL DIAMETER pM 

Fig. 3 (Moses). Resistance per millimeter to flow 

lengthwise in Schlemm’s as a function of the minor 
axis of the lumen; the major axis is 300 jum. 
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units, the remaining structures have a 
resistance of 1.73 units, or a facility of 
0.58. The circumference of the trabecular 
mesh is about 36.44 mm (internal limbal 
diameter 11.6 mm) so the facility of the 
inner wall of the canal is 0.58/36.44 = 
0.016 per millimeter or greater in the 
normal eye. Therefore, we have studied a 
wide range of inner wall facilities from 
0.002 to 0.03 per millimeter. These values 
represent the whole thickness of the inner 
wall from uveal trabecular mesh to canal 
endothelial lining. 

(c) About 25 to 30 collector channels 
drain Schlemm's canal; we have assumed 
that there are 30 collector channels evenly 
spaced around the corneoscleral limbus, 
and therefore 36/30 — 1.2 mm apart. 
Aqueous never has to go further than half 
this distance to reach a collector, and so 
the maximum flow path in the canal was 
assumed to be 0.6 mm. 

(d) The rate of aqueous production is 
probably about 3 ul min! in the normal 
eye. If 20% of the flow leaves the eye by 
the uveoscleral outflow, 2.4 ul min"! 
leave by the trabecular mesh system. This 
2.4 pl min^! is drained by 30 collector 
channels, each draining 0.08 pl min^*. 
But the flow into each collector is derived 
from the two canal segments adjacent to 
it. There are 60 such segments, each 
0.6 mm long, and so each segment drains 
2.4/60 = 0.04 ul min^!. This rate of flow 
has been used in all of the calculations; 
no allowance has been made for suppres- 
sion of aqueous formation at high intrao- 
cular pressure (pseudofacility). 

(e) The average total facility of the col- 
lector channels is 0.79 pl min^! mm Hg", 
and the total flow through these channels 
has been selected as 2.4 ul min^!—(d) 
which implies a pressure drop of AP = 
f/C = 2.4/0.79 = 3.04 mm Hg. The pres- 
sure at the canal end of the collectors was 
chosen to be 12 mm Hg, giving an epi- 
scleral venous pressure of 9 mm Hg, a 
frequently accepted value. 
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Fig. 4 (Moses). Definition of the symbols used in 
the pressure and flow equations. x is the distance 
along the canal measured from the midpoint be- 


tween two collector channels, x = 0. The collector 
channels are +X and —Xmm from the midpoint. The 
pressure at any point in the canal is p (x); the 
pressure at X, p(X) = P. Flow of aqueous at the 
midpoint, f(0) = 0; How from half the canal segment 
into a collector, f(--X) = f(-X) = F. 


Figure 4 is a diagram of a segment of 
Schlemm's canal between two collector 
channels. The relations of pressure and 
flow out of a leaky-walled drainage tube 
were derived as follows by William F. 
Pickard, Ph.D. The distances along the 
canal are measured from the midpoint 
between the collectors. Capital letters X, 
P, and F indicate the distance, pressure, 
and flow rate respectively at the collector 
channel; letters x, p, and f indicate dis- 
tance, pressure, and flow rate at the point 
x along the canal. The symbols p(x), f(x), 
p(X) and f(X) are to be read as "the 
pressure at point x (or X)" and “the flow 
rate at point x (or X)" and take the place of 
subscripts; otherwise parentheses have 
the usual meaning of grouping. 

The boundary conditions are thus: 

p(X) = P 
f(X) = F 
f(-X) = f(+X) = F 

If R = resistance per millimeter to fow 
along the canal, G = facility of leak per 
millimeter of canal wall, and P; = intraoc- 
ular pressure, then: 


= —fR 
dx 
dt. (p - p)G 
dx 
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and Thus: 
Wp __p Fi = -RÍP;G - pC} p= P,+Ccoshdx, C<0, (1) 
dx? dx 
q2 = — -a sinh Ax (2) 
p — 
dx? a RN ee P=P,+Ccosh AX 
y2- ~> sinh AX 
Therefore: 
Therefore: 
p = P; + Ae" + Be^ ^ AX tanh AX = — (3) 
where: (p — P) 
A = VRG and A, B, are constants. (s SO EC'S 
P = P; + AeX 4 Be^* cos 
Wasa, ad: [Avex — Bre’ RESULTS 
R . From assumed values of lengthwise 
O = AX — BA, resistance per millimeter in the canal, (R); 
A =B 
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Fig. 5 (Moses). Intraocular pressure (Pj) (ordinate) as a function of resistance per 
millimeter to circumferential flow in the canal (abscissa), The lower abscissa scale gives 
the minor canal diameter in microns corresponding to various degrees of resistance. The 
curves are for different facilities of the inner canal wall; left column, G = facility per 
milimeter of circumference; right column total resistance of the inner wall. 
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facility of its wall per millimeter, (G); 
total length of flow path, (X); total rate of 
flow in the path (F); pressure at the col- 
lector (P); P, may be calculated from 
relation (3). Figure 5 shows P, as the 
result of varying resistance to flow along 
the canal for several different wall facili- 
ties. 

The distribution of pressure (p), and 
flow rate (f), along the canal segment may 
be calculated for different canal resist- 
ances and wall facilities from relations (1) 
and (2); examples of the results are shown 
in Figures 6 and 7. 


DISCUSSION 


The model proposed here is clearly a 
simplification of the actual Schlemm's 
canal; irregularities of the canal wall, 
division of the canal into several lumina, 
and partially dividing septae have been 
ignored. I have not considered end- 
effects at the junction of collector chan- 
nels with the canal. In particular, the 
support offered the posterior part of the 
inner wall by the scleral spur has not been 
modeled. Nesterov, Bunin, and Katsnel- 
son? have stressed that the anterior por- 
tion of the canal, unsupported by the 
spur, collapses more readily than the pos- 
terior part. I have assumed that the canal 
retains a uniform elliptical cross-section 
at all times. It is probable that further and 
more sophisticated study of the canal will 
require modification of the formulations 
set forth in this study. Experimental work 
with human eyes, both enucleated and in 
vivo, will be necessary to test this model 
and the predictions drawn from it. Such 
work has been initiated® and is being 
pursued. 

The total flow of aqueous through the 
trabecular mesh has been kept constant at 
2.4 ul min^! in the present analysis. 
That is, no provision for pseudofacility 
has been made in this model. The effect of 
aqueous flow rate on intraocular pressure 
is seen from relation (3) to be a direct 
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Fig. 6 (Moses). Distribution of pressure along a 
segment of canal from the midpoint of the segment 
to a collector channel. Ordinate, pressure; abscissa, 
distance from midpoint of segment. Level of P, 
shown by dashed line. Collector channel pressure 
equals 12 mm Hg. (a) Low inner wall facility, 
moderate circumferential resistance, high P,; (b) low 
inner wall facility, high circumferential resistance, 
high P,; (c) high inner wall facility, moderate cir- 
cumferential resistance, P; high normal; (d) high 
inner wall facility, high circumferential resistance, 
P; elevated. 


linear proportion as it is in the classical 
Goldmann equation.* 

The prediction that the highest pres- 
sure in the canal is at the midpoint be- 
tween two collectors and that pressure 
falls off on either side of the midpoint 
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Fig. 7 (Moses). Distribution of flow in a canal 
segment (ordinate) as a function of distance from 
the midpoint between two collectors (abscissa). (a) 
Low canal inner wall facility; flow increases nearly 
linearly from the midpoint to the collector regard- 
less of whether circumferential resistance is low 
(upper curve) or high (lower curve). (b) High inner 
wall facility; flow increases linearly along canal 
when circumferential resistance is low (upper 
curve), but is concentrated near collector channel 
when circumferential resistance is great (lower 
curve). 


(Fig. 6) means that the inner canal wall 
will experience more pressure difference 
(P; — p) toward the collectors, and that 
the canal should show a greater tendency 
to collapsé near and at the collector chan- 
nel exits. The varying degrees of collapse 
achieved at different places along the 
canal would depend on the elasticity of 
the structures supporting the canal inner 
wall, whereas the canal in this first model 
is an inelastic elliptical tube. 

I would expect canal narrowing in ei- 
ther of two cases: (1) if the support of the 
canal inner wall were weak, and (2) if the 
facility of the inner wall decreased. A 
more flaccid inner canal wall might occur 
if the collagenous structures of the corne- 
oscleral mesh were defective; if the ce- 
ment substance holding the juxtacanali- 
cular tissue and canal endothelium to- 
gether were ineffective; or because in 
middle age the trabecular mesh is no 
longer as tense and well-fanned out as it 
was in youth as the result of ciliary mus- 
cle activity replaced by bifocals and in- 
ward traction of the zonules lessened by 
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growth of the lens. Decreased facility of 
the inner wall might be caused by: 
(1) deposition of debris, or (2) narrowing 
of the passages by thickened structures. 
Each mechanism can be supported, and 
both may apply. The marked facility- 
increasing effect of miotic drugs in some 
glaucoma cases may relate in some mea- 
sure to relief of canal collapse, whereas 
the relative ineffectiveness of miotics in 
other glaucomas may result from occlu- 
sion of canal wall flow paths. The two 
mechanisms for canal collapse are by no 
means mutually exclusive; it is easy to 
envision deposition of debris in a less 
than optimally supported juxtacanalicular 
tissue. 

The effect of low facility of the canal 
inner wall on intraocular pressure ap- 
pears to be greater than that of very nar- 
row canal lumen, and this would seem to 
place Nesterov, Bunin, and Katsnelson’s® 
emphasis on canal collapse as a prime 
cause of open-angle primary glaucoma in 
doubt; however, in many cases of open- 
angle glaucoma the intraocular pressure 
is only moderately high. That the canal 
can be narrowed by increased intraoc- 
ular pressure was clearly shown by 
Johnstone and Grant.® The fact that out- 
flow resistance is increased by intrao- 
cular pressure increase was reviewed re- 
cently,? and canal narrowing would, 
from the present analysis, appear to be a 
plausible cause of the outflow resistance 
increase. 

I hope that the concepts presented here 
will serve as a foundation for more ac- 
curate descriptions of the canal and its 
role in glaucoma. 


SUMMARY 


A model of Schlemm’s canal was de- 
signed and analyzed mathematically. The 
effect of canal width on intraocular pres- 
sure was examined, and the pressure and 
flow distribution in the canal were calcu- 
lated. 


VOL. 88, NO. 3, PART II 


REFERENCES 


1. Grant, W. M.: Experimental aqueous perfusion 
in enucleated human eyes. Arch. Ophthalmol. 69: 
783, 1963. 

2. Bill, A., and Svedbergh, B.: Scanning electron 
microscopic studies on the trabecular meshwork and 
the canal of Schlemm; an attempt to localize the 
main resistance to outflow of aqueous humor in 
man. Acta Ophthalmol. 50:295, 197 2. 

3. Milne-Thomson, L. M.: Theoretical Hydrody- 
namics. London, Macmillan Co., 1938, p. 517. 

4. Milne-Thomson, quoted by Asher, K. W.: The 
Aqueous Veins. Springfield, Charles C Thomas, 
1961, p. 85. 

5. Nesterov, A., Bunin, A., and Katsnelson, L.: 
Intraocular Pressure, Physiology, and Pathology. 


FLOW IN SCHLEMM'S CANAL 


59] 


Aksenov, A. {trans.-ed.) Moscow, Mir Publishers, 
1978. 

6. Moses, R. A., Hoover, G. S., and Oostwouder, 
P. H.: Blood reflux in the canal of Schlemm. 1. 
Normal findings. 

7. Goldmann, H.: Some remarks about fluoromet- 
ric and tonographic determination of the rate of flow 
of the aqueous. In XVII Concilium Ophthalmolog- 
icum 1954, Canada, ACTA, vol. 3. Toronto, Univer- 
sity of Toronto Press, 1955, pp. 1573-1579. 

8. Johnstone, M. A., and Grant, W. M.: Pressure- 
dependent changes in structures of the aqueous 
outflow system of human and monkey eyes. Am. J. 
Ophthalmol. 75:365, 1973. 

9. Moses, R. A.: The effect of intraocular pressure 
on resistance to outflow. A review. Surv, Ophthal- 
mol. 22:88, 1977. 


OPHTHALMIC MINIATURE 


Hunter himself felt as deeplv as any of his disciples how heavv 
was the burden of his illiteracy, a burden indeed which has 
prevented the full recognition of his genius by posterity. 


T. Clifford Allbutt 
Notes on the Composition of 
Scientific Papers 


London, Macmillan and Co., 1923 


TRABECULAR AND RETROCORNEAL PROLIFERATION OF 
MELANOCYTES AND SECONDARY GLAUCOMA 


HISAYUKI UENO, M.D., W. RICHARD GREEN, M.D., KENNETH R. KENYON, M.D., 
AND RICHARD E. HOOVER, M.D. 
Baltimore, Maryland 


Iris melanocyte proliferation over the 
filtration angle has not, to the best of our 
knowledge, been recognized as a cause of 
secondary open-angle glaucoma. We re- 
port herein light and electron microscopic 
findings of the first case we have encoun- 
tered. 


CASE REPORT 


An 81-year-old woman had had uncomplicated 
intracapsular cataract extraction from the right eye 
in 1956. There was no history of glaucoma in either 
eye and the intraocular pressure (IOP) was normal 
as measured on several occasions. Postoperative 
visual acuity in the right eye was unknown. The 
patient was not examined again until April 1959. At 
that time visual acuity was no light perception and 
IOP was R.E.: 60 mm Hg; L.E.: 20 mm Hg. Evalua- 
tion of the corneal endothelium was not possible 
because of the corneal edema. Through the edema- 
tous and partially vascularized cornea in the right 
eye, a pale and markedly cupped optic disk was 
barely seen. The optic disk of the left eye appeared 
normal. The patient began receiving 2% pilocarpine, 
and the IOP dropped to around 40 mm Hg but 
increased again to the range of 60 to 70 mm Hg. 

In 1974, on a regimen of 496 pilocarpine, the IOP 
fell to 18 mm Hg and the patient remained comfort- 
able until September 1977 when the eye became 
painful despite normal pressure. Because of blind- 
ness and insistent pain, an enucleation of the right 
eye was performed in November 1977. 


MATERIAL AND METHODS 


The enucleated eye was first fixed in 
10% formalin for two days, washed over- 
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night, and examined grossly in 60% alco- 
hol. The central pupil-optic-nerve portion 
of the eye and nasal and temporal seg- 
ments were embedded in paraffin and 
sectioned and stained routinely. 

After study of these sections the parat- 
fin block was deparaffinized, hydrated, 
and portions of the anterior segment were 
prepared for scanning electron microsco- 
py and transmission electron microscopy. 
Additionally, a portion of Descemet’s 
membrane and retrocorneal pigmented 
layer was dissected free for a flat prepara- 
tion. For scanning electron microscopy, 
portions of the center of the cornea and 
the superior and inferior iridocorneal 
angle were postfixed in 2.5% glutaralde- 
hyde for two hours and 2% osmium te- 
troxide for 1.5 hours, dehydrated in grad- 
ed acetones, critical-point dried with 
liquid carbon dioxide, coated with gold 
palladium alloy, and viewed with a scan- 
ning electron microscope operated at 
20 kV. The same specimens were removed 
from the mount, placed in 100% propyl- 
ene oxide for 15 minutes, embedded in 
epoxy resin, sectioned, and examined 
with a transmission electron microscope. 


RESULTS 


On gross examination the right eye 
measured 24 mm in each principal direc- 
tion: anteroposterior, horizontal, and ver- 
tical. The cornea was cloudy. Transillu- 
mination of the globe showed a wide 
sector iridectomy superiorly. The eye was 
opened in the vertical plane. No lens was 
present. Deep glaucomatous cupping of 
the optic nerve head was evident. 

Light microscopy revealed a well- 
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Fig. 1 (Ueno and associates). Superior limbal area 
showing the sear of moderately beveled cataract 
incision (arrows). A strand of vitreous (asterisk) is 
attached to a small plaque of fibrous tissue on the 
back of the corneal scar where there is a discontinui- 
t in Descemet's membrane (circle). Only a small 
«tub of tlie superior iris leaflet (IL) remains. The 
trabecular meshwork (arrowhead) is compressed, 
and the anterior chamber angle superiorly is closed 
bs the forward location of the iris stub and ciliary 
processes (CP); cornea (C), sclera (S) (PAS, x77). 


healed scar of the cataract incision near 
the termination of Descemet's membrane 
at the corneoscleral limbus superiorly 
(Fig. 1). Condensed strands of vitreous 
adhered to a small plaque of fibrous tis- 
sue proliferation at the point of surgical 
discontinuity in Descemet's membrane 
(Figs. l and 2). The iris was absent 


vy 





Fig. 3 (Ueno and associates). Single layer of 
pigmented cells (arrow) on the posterior surface of 
the markedly thickened Descemet’s membrane (D) 
(hematoxylin and eosin, x 1,530). 
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Fig. 2 (Ueno and associates). Higher power of 
circled area shown in Figure 1, showing the retro- 
corneal fibrous tissue (FT), discontinuity (arrow ! in 
Descemet's membrane (D), and pigmented cells 
along the posterior surface of the fibrous tissue and 
of the cornea (arrowheads) (PAS, x666). 


superiorly, except for the basal stub. The 
trabecular meshwork was occluded by 
adherence of the remaining iris and some 
ciliary processes (Fig. 1). 

A single layer of flat, highly pigmented 
cells was present along the inner aspect of 
the same fibrous tissue, a portion of the 
inner surface of the adherent vitreous 
(Fig. 2), and the entire posterior surface 
of the cornea (Fig. 3). The corneal endo- 
thelium had been totally replaced by this 
single layer of pigmented cells. Des- 
cemet's membrane was uniformly thick- 
ened to about 20 u. An unstained flat 
preparation of Descemet's membrane aud 
retrocorneal pigmented layer showed the 
pigmented cells to be fairly uniform in 
size, dendritic in shape, and to have oval 
nuclei and small uniform spherical mela- 
nin granules (Fig. 4). 

The anterior chamber angle inferiorly, 
nasally, and temporally was open; but 
similar pigmented cells covered the inner 
aspect of the otherwise normal-appearing 
trabecular meshwork (Figs. 5 and 6). 

Other pertinent histopathologic find- 
ings included: (1) corneal epithelial ede- 
ma, bullous epithelial separation, fibro- 
vascular pannus, and moderate acute and 
chronic inflammatory-cell infiltration. in 
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Fig. 4 (Ueno and associates). Unstained flat prepa- 
ration of retrocorneal pigmented membrane show- 
ing only cells containing uniform small pigment 
granules and no endothelium (hematoxylin and 
eosin, x690). 


the stroma; (2) marked glaucomatous atro- 
phy of the retina with near-total loss of 
the nerve-fiber and ganglion-cell layers 
(Fig. 7); and (3) marked glaucomatous 
excavation of the optic nerve head with 
outward bowing of the lamina cribrosa 
(Fig. 8) and marked atrophy of the optic 
nerve. 

Scanning electron microscopy con- 
firmed the observations noted by light 
microscopy. A nearly continuous mono- 
layer of dendritic or starfish-like cells 
covered the posterior surface of the cor- 
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Fig. 6 (Ueno and associates). Semi-thin section of 
plastic-embedded inferior area of trabecular mesh- 
work showing pigmented cells along the inner sur- 
face (paraphenylenediamine, x 1,615). 
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angle inferiorly showing pigmented cells (arrows) 
along the anterior aspect of the iris (I) and inner 
aspect of the trabecular meshwork (TM) (hematoxy- 
lin and eosin, X384). 


nea, and extended onto the vitreous over- 
lying the pars plicata (Fig. 9). Higher 
magnification of these cells showed 
prominent nuclei of about 10 uw in diam- 
eter each, and filopodial interdigitations 
between adjacent cells (Fig. 10). The po- 
lygonal configuration of normal corneal 
endothelium was not apparent. The sur- 
face of the trabecular meshwork was 
also covered by similar dendritic cells 
(Fig. 11). 

Transmission electron microscopy of 





Fig. 7 (Ueno and associates). Retina from parafo- 
veal area showing glaucomatous atrophy with loss 
of the nerve-fiber and ganglion-cell layers (hematox- 
ylin and eosin, x490). 
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Fig. 8 (Ueno and associates). Vertical section of 
globe showing sector iridectomy superiorly (arrow- 
head), open angle inferiorly and marked glaucoma- 
tous cupping with suspended central vessel (arrow). 
Retinoschisis (asterisk) and artifactitious retinal de- 
tachment are also present (hematoxylin and eosin, 
x'1.65). 





Fig. 10 (Ueno and associates). Scanning electron 
microscopic appearance of the posterior cornea] 
surface centrally, showing branching dendritic cells 
and no corneal endothelium with exposure of Des- 
cemet's membrane (asterisks) between adjacent cells 
(x1,500). 
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Fig. 9 (Ueno and associates). Scanning electron 
microscopic appearance of cornea and angle superi- 
orly. Dendritic-shaped cells cover the posterior sur- 
face of the cornea (C), retrocorneal fibrous tissue 
(FT) at the posterior aspect of the surgical scar of 
perforation (SP) and the vitreous membrane (VM), 
which is continuous with the corneal sear and 
overlies the stub of the superior iris leaflet (1L) and 
the ciliary processes (CP). Compare with Figure 1; 
sclera (S), cornea (C) (x53). 


the pigmented cells covering the inner 
aspect of the trabecular meshwork inferi- 
orly (Fig. 12, top), the posterior surface of 
the cornea and vitreous at the posterior 
aspect of the corneal scar supcriorly, 
showed the cells in all three areas to be 
ultrastructurally identical and to contain 
melanin pigment granules that were 
spherical or oval in shape and 0.2 to 0.3 u 





Fig. 11 (Ueno and associates). Scanning electron 
microscopic appearance of the trabecular meshwork 
inferiorly, showing branching dendritic cells (ar- 
rT 3) on the inner surface (x 1,400). 





Fig. 12 (Ueno and associates). Transmission electron microscopic appearance of pigmented cells along the 
inner aspect of inferior trabecular meshwork (top), melanocytes in the iris stroma (middle), and the iris 
pigment epithelium (bottom). The melanin pigment granules in the cells along the inner aspect of the 
trabecular meshwork (top) are identical with those of the iris melanocytes (middle). A thin layer of metal 
coating (arrow) from preparation for scanning electron microscopy is present over the melanocytes (top), 
lining the trabecular meshwork; anterior chamber (AC), nucleus (N), collagen (C) (x8,580). 


in size. These cells and pigment granules 
are similar to those of the iris melanocytes 
in the same eye (Fig. 12, middle). In 
contrast, the melanin pigment granules of 
the iris pigment epithelium of the same 
case are much larger and measure as 
much as l u in diameter (Fig. 12, bottom). 


DISCUSSION 


There are numerous causes of secon- 
dary open-angle glaucoma. Changes in 
the trabecular meshwork subsequent to 
postcontusion of the anterior chamber- 


angle! is a well-established entity. Cells 
or debris may occlude the chamber angle 
in a variety of conditions: inflammatory 
cells in uveitis; erythrocytes and erythro- 
cytic debris, hemolytic cells,? or ghost 
erythrocytes, or both,® after hyphema or 
vitreous hemorrhage,’ lens material,? and 
lens-laden macrophages,® melanin-laden 
macrophages,” pseudoexfoliation of lens 
capsule,? and others. Iris stromal melano- 
cytes have seemingly not been implicated 
previously as a cause of open-angle glau- 
coma. It was generally believed that the 
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melanocytes of the uvea exhibit no ten- 
dency to undergo reactive proliferation or 
to migrate, until Kaufer and associates? 
reported light and electron microscopic 
studies on five cases of retrocorneal mem- 
brane from proliferation of iris stromal 
melanocytes after intraocular surgery or 
penetrating ocular injury. However, those 
authors did not describe melanocyte pro- 
liferation on the trabecular meshwork. 

Although corneal edema precluded 
clinical observation of the developing 
melanocytic proliferation in our case, we 
propose that stromal melanocytes of the 
iris proliferated from the iris leaflet super- 
iorly, migrated anteriorly onto the poster- 
ior surface of the cornea and also migrat- 
ed posteriorly onto the vitreous mem- 
brane overlying the pars plicata. Trans- 
mission electron microscopy showed that 
the pigmented cells observed in the filtra- 
tion angle inferiorly and on the back of 
the cornea were similar to the stromal 
melanocytes of the iris. Their migration 
across the filtration angle elsewhere pre- 
sumably led to the development of secon- 
dary open-angle glaucoma. Our clinical 
documentation showed no family history 
of glaucoma, no evidence of glaucoma in 
the right eve before cataract extraction, 
and no evidence of glaucoma in the fel- 
low (left) eye. 

Clinically and histopathologically, we 
have often seen eyes with iris incarcera- 
tion in the corneal scar or with iridocor- 
neal adhesion after intraocular surgery; 
however, retrocorneal pigmentation rare- 
ly develops in such eyes. The stimulus for 
iris melanocyte proliferation is unknown. 
The presence of iridocorneal or vitreocor- 
neal adhesion, or both, in addition to 
primary or secondary endothelial atrophy 
after traumatic or surgical penetrating oc- 
ular wounds, would seem to be signifi- 
cant causal factors. 


SUMMARY 


A 59-year-old woman with no evidence 
of glaucoma developed secondary open- 
angle glaucoma after an intracapsular cat- 
aract extraction complicated by vitreous 
and iris incarceration. Histopathologic 
and scanning and electron microscopic 
studies of the enucleated eye 22 years 
later revealed extensive proliferation of 
iris melanocytes across the trabecular 
meshwork and posterior surface of the 
cornea. Proliferation of iris stromal mela- 
nocytes over the trabecular meshwork 
may have caused secondary open-angle 
glaucoma. 
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BLEPHAROPTOSIS AFTER TRAUMATIC THIRD-NERVE PALSIES 


GREGORY B. KROHEL, M.D. 
Los Angeles, California 


Oculomotor palsy after head trauma 
can result from either direct injury to the 
nerve or compression of the nerve by an 
expanding supratentorial mass lesion 
with uncal herniation.! Direct injury to 
the oculomotor nerve is usually caused by 
a blunt frontal blow delivered while the 
head is in motion.?~> The severity of the 
trauma and the presence of concomitant 
skull fractures have varied considerably 
in the reported cases. 

Associated skull fractures in most pa- 
tients with direct oculomotor damage 
were described by Walsh and Hoyt, 
Hooper,* Miller, and Falbe-Hansen and 
Gregersen. In Memon and Paine’s se- 
ries,! however, only three of 12 patients 
with oculomotor nerve injury had skull 
fractures. Similarly, Green, Hackett, and 
Schlezinger? found abnormal x-ray film 
findings in only three of 14 cases, and 
both of Jefferson's? patients with direct 
traumatic oculomotor palsies had normal 
skull x-ray films. 

The oculomotor nerve lesion as local- 
ized by clinical examination has been 
thought to be in the orbit,*? the sphenoid 
fissure,’ the tentorial shelf,!? the interpe- 
duncular fossa,® and the brainstem.*98 A 
necropsy study of oculomotor nerves after 
head trauma showed three different types 
of nerve damage: (1) avulsion of the nerve 
rootlets where they leave the surface of 
the brainstem; (2) primary contusion ne- 
crosis in the proximal (subarachnoid) por- 
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tion of the third nerve; and (3) hemor- 
rhage in and around nerve trunks in the 
superior orbital fissure and in the neuro- 
vascular hila of the extraocular muscles." 

There are few published reports con- 
cerning the prognosis of direct traumatic 
third-nerve palsies. Cross? and Falbe- 
Hansen and Gregersen$ reported that 
complete recovery of third nerve function 
Occurred in most patients, whereas seven 
of the 11 patients observed by Green, 
Hackett, and Schlezinger? for from seven 
months to 11 years had no change in the 
degree of paralysis. In another series of 12 
patients,! only one recovered fully, eight 
showed moderate improvement, and two 
showed no change during a two-year 
period. Even less data are available con- 
cerning the specific prognosis of the 
blepharoptosis after third-nerve injury. 
The present study was undertaken to de- 
termine the course of blepharoptosis after 
traumatic third-nerve palsies, and to re- 
late prognosis to the localization of the 
nerve lesion. 


SUBJECTS AND METHODS 


The records of 16 patients with direct 
traumatic third-nerve palsies were re- 
viewed. All of the patients had both 
neurologic and ophthalmologic examina- 
tions. Clinical findings were noted as well 
as the results of radiographic studies, 
including computed tomography in most 
patients. We were primarily concerned 
with the evolution of the blepharoptosis; 
therefore, no attempt was made to evalu- 
ate the concomitant motility distur- 
bances. The follow-up period ranged 
from three to four weeks. Several patients 
were seen weekly, which permitted nota- 
tion of the earliest clinical onset of aber- 
rant regeneration. Included in the study 
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were ten males and six females, varying 
in age from 2!/» months to 50 years. 


RESULTS 


Type of accident—Of the 16 patients, 
12 sustained their injuries in road traffic 
accidents. Two patients fell from a win- 
dow, one was struck by an object dropped 
from a window, and one patient suffered 
an optic nerve avulsion and third-nerve 
palsy during drainage of an upper molar 
abscess by a dental surgeon. 

Clinical examination—Ten patients 
had complete third-nerve palsies, six had 
partial third-nerve palsies; all of them had 
at least 3 mm of blepharoptosis. Three 
patients had associated fourth-nerve 
palsies, four sustained damage to the ipsi- 
lateral optic nerve, and one patient mani- 
fested bilateral optic atrophy. One patient 
had a bitemporal hemianopsia from direct 
chiasmal damage. One patient had a left 
superior homonymous hemianopsia, and 
a congruous right homonymous hemi- 
anopsia was present in another, Initially, 
five patients had orbital hemorrhages, all 
of which resolved within several weeks. 

The neurologic findings were varied, 
with 14 patients sustaining some tempo- 
rary alteration of consciousness. Two 
patients exhibited seizure activity after- 
wards, two were aphasic, and one had 
retrograde amnesia. Three patients were 
hemiparetic. All patients showed moder- 
ate to complete recovery of function, 
except one, who has remained in an es- 
sentially vegetative state. 

Radiologic abnormalities—Eleven pa- 
tients sustained an orbital or skull frac- 
ture. There was no definite pattern in the 
type of fractures seen, and six patients 
had multiple fractures. Overall, there 
were five frontal bone, five orbital floor, 
two temporal, one parietal, one ethmoi- 
dal, one mandibular, and two basal skull 
fractures seen. Computed tomography as- 
sisted in the clinical localization of the 
lesion in some cases. Patients with purely 
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Fig. 1 (Krohel. Severe enophthalmos (arrows! 
results from fracture of the inferior and medial walls 
of the orbit. 


orbital trauma (Fig. 1) were easily sepa- 
rated from those with brainstem dysfunc- 
tion (Fig. 2). 





Fig. 2 (Krohel). Contrast in ambient cistern (ar- 
row) around brainstem consistent with traumatic 
hemorrhage. 
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Patterns of recovery—Two forms of ab- 
errant regeneration were observed. They 
were eyelid elevations either on adduction 
or on infraduction of the involved eye. 
Seven of thirteen patients, who were fol- 
lowed up for at least four months, had 
aberrant regeneration. The first clinical 
evidence of aberrant regeneration was 
noted nine weeks after the traumatic 
event. An evaluation of the ophthalmo- 
logic and neurologic findings as well as of 
the skull fractures involved was under- 
taken to determine if aberrant regenera- 
tion could be predicted by anatomic lo- 
calization of the lesion. All patients who 
had fractures limited to the orbit and 
whose neurologic examinations were ei- 
ther normal or consisted of a transient 
lethargy recovered without evidence of 
aberrant regeneration. 

Overall, ten patients had complete reso- 
lution of blepharoptosis. Five recovered 
within six months, four recovered within 
one year, and one patient took two years 
to regain full elevation of the eyelid. The 
last patient; however, had almost fully 
recovered at one year. Of the six patients 
who did not recover completely, four 
were observed for six inonths or less. The 
two who were observed for periods of 
11/2 years and one year had 3 mm and 1 mm 
of residual blepharoptosis, respectively. 
Therefore, ten of the 12 patients who 
were observed for at least one year had 
complete recovery of blepharoptosis; the 
remaining two displayed only minimal 
dysfunction. The neurologic and ophthal- 
mologic findings, as well as the type of 
fractures involved, were again evaluated 
to determine if types and duration of 
recovery could be predicted by anatomic 
localization of the lesion. The group of 
patients with orbital fractures and with 
normal results on neurologic examination 
(except for transient lethargy) had com- 
plete resolution of the blepharoptosis 
within six months. Those patients with 
lesions which were clinically and radio- 
graphically localized to the brainstem 
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showed the longest delay in recovery. 
Final recovery, however, could not be 
predicted definitively by the attempted 
localization of the lesion, except in cases 
with purely orbital trauma. 


DISCUSSION 


Previous experimental sectioning of the 
third nerve in chimpanzees revealed that 
recovery of levator function began on the 
llth day, and aberrant regeneration was 
first seen on the 60th day after tran- 
section of the nerve.!? This correlates well 
with the clinical finding of aberrant re- 
generation first appearing at nine weeks 
in the several patients who were observed 
on a weekly basis. Patients whose trauma 
was localized to the orbit or superior 
orbital fissure were spared this phenome- 
non. This latter group of patients proba- 
bly had hemorrhages in and around the 
nerve trunks in the superior orbital fis- 
sure or the orbit as described by Heinze." 
Since such nerves are compressed rather 
than contused or avulsed, they are not 
subject to regrowth of misdirected fibers 
and they tend to recover quickly as the 
hematomas resolve. Additionally, the 
third nerve divides into superior and infe- 
rior divisions in the anterior part of the 
cavernous sinus.!® The superior division 
innervates the superior rectus and levator 
palpebral muscles, whereas the inferior 
branch supplies the medial and inferior 
recti and the inferior oblique muscle and 
carries the parasympathetic axons to the 
ciliary ganglion. Aberrant regeneration as 
evidenced by eyelid retraction on medial 
or downgaze involves misdirection of fi- 
bers, with those originally destined for 
the inferior branch now innervating the 
levator muscle via the superior branch. 
Damage to the nerve in the superior orbit- 
al fissure or the orbit which is anterior to 
this bifurcation would not seem to allow 
this misconnection to take place. 

Overall, the recovery pattern of blepha- 
roptosis was satisfactory, and only two of 
12 patients followed up for at least one 


OCULAR FINDINGS IN ANENCEPHALY 


VIVIEN BONIUK, M.D., AND PAUL K. Ho, M.D. 
New York, New York 


Anencephaly is the most common 
lethal congenital abnormality of the cen- 
tral nervous system! with an incidence of 
approximately one per 1,000 births in the 
general population." Although the neur- 
opathologic findings in anencephaly have 
been widely documented? the pathogen- 
esis of this anomaly is still unclear. The 
ocular findings have been less widely te- 
ported. We report a case with a previously 
unreported feature, a notch in the upper 
eyelid caused by incomplete fusion. 


CASE REPORT 


The mother was 29 vears old at the time of admis- 
sion. Pregnancy was at term by dates but only 34 
weeks by ultrasound with a transverse lie. She was 
not in labor. Prenatal systolic blood pressure 
varied from 150 to 190 mm Hg on several occasions. 
In the fifth month of pregnancy, she was given 10 
mg of medroxyprogesterone acetate three times a 
day to terra. There was no history of other drug 
ingestion, 

The patient had a left salpingo-oophorectomy 
with lvsis of multiple adhesions two vears before 
pregnaney and a dilation and curettage for incom- 
plete abortion six months later. 

Át the time of admission, the patient was in no 
acute distress and had mild uterine contractions. 
The fetal heart was heard. À caesarian section was 
performed because of the transverse lie and a male 
anencephalic baby was delivered with an Apgar 
Score of 1 at one minute, 7 at five minutes, and a 
spontaneous cry. Birth weight was 4 lbs 11 oz; 
length was 19 inches. On examination, the child was 
anencephalic (Fig. 1) with good color and regular 
respiration. The eyes were apparently proptotic and 
exotropic with a notch in the left upper eyelid 
(Fig. 2. The external genitalia were those of a 
normal male. 

The child died on the fourth hospital day. Both 
eyes and a portion of the notched eyelid were 
removed. Autopsy diagnosis was anencephaly, 
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hypoplasia of adrenals, and partial atelectasis of the 
lungs. 

Gross examination revealed a firm right eve mea- 
suring 18 x 18 x 17 mm with the optic nerve cut 
flush with the globe. The cornea was slightly hazy 
and measured 10 x 9 mm. Transillumination was 
increased through the iris periphery. The globe was 
sectioned horizontally. The cornea was thickened, 
the anterior chamber was shallow. The lens was 
doughnut shaped posteriorly (Fig. 3). There was a 
white ring of sclera around the optic nerve with 


sels was noted. The left eye was similar to the right 
eye except there was hemorrhage in the retina inferi- 
orly. 

A triangular wedge of eyelid margin was present 
on the left upper eyelid measuring 6 x 6 x 4 mm 
with a notch along the eyelid margin surface. Serial 
sections were done. 

Microscopic examination of the left eye revealed 
that the corneal epithelium was almost totally abrad- 
ed and partially healed, being one cell layer thick. 





AS — Sere 
Fig. 1 (Boniuk and Ho). Anencephalic full-term 
infant with total absence of cranial vault, but with 
normal lower facial development. 


613 

















614 





Fig. 2 (Boniuk and Ho), Left upper evelid with 
notch as the result of incomplete fusion ef medial 
and lateral portion of frontonasal process. 


Centrally, there was loss of Bowman's membrane 
and thinning in the anterior portion of the stroma. 
The remainder of the cornea, Descemet's membrane, 
and endothelium were normal for a newbern eye. 
Chamber angle structures were present with in- 
complete cleavage (Fig. 4). The periphery of the iris 


was atrophic and there was vacuolization in the 





"ig. 4 (Boniuk and Ho). Chamber amgle with 
immature configuration of angle structures (hema- 
toxylin and eosin x100). 
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Fig. 3 (Boniuk and Ho). Gross photograph of left 
eye with prominent posterior pole lens concavity. 


pigment epithelium of both iris and ciliary body. 
Scattered foci of chronic inflammatory cells within 
the iris stroma were evident. Ciliary processes were 
normal except for some vascular congestion. The 
choroid was congested; the sclera was normal. Vacu- 
oles were present in the superficial cortex of the lens, 
particularly in the region of the equator. The embry- 
onic nucleus was deficient. Marked indentation on 
the posterior surface of the lens (Fig. 5) with marked 
thickening of the posterior capsule in this region 
was noted (Fig. 6). 

The retina was artifactually detached and showed 
total absence of ganglion cells with a rudimentary 
nerve fiber layer. The outer layers of the retina were 
normal. Some areas of hemorrhage were present in 
the nerve fiber layer. The optic nerve was markedly 
atrophic with thickened fibrous septa. 

The right eye was similar in appearance to the left 





Fig. 5 (Boniuk and Ho). Posterior pole’ of lens 


with prominent indentation (hematoxylin and 


eosin). 
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year failed to recover completely. Based 
on these findings, patients with strictly 
orbital trauma could be managed con- 
servatively, with anticipated recovery 
. of normal eyelid function within six 
. months. Maximal recovery will be evi- 
dent at one year in most patients, al- 
ough some patients (10% in this study) 
7 wi I show continued slow inprovement in 
the second year. Therefore, surgical cor- 
~~ rection of blepharoptosis after direct trau- 
matic third-nerve palsies might be de- 
^ layed until one year after the insult. The 
. possibility of delayed recovery beyond 
ear should be kept in mind, and 
s who display slow but progressive 
ery should have their correction de- 
d. Both patients who failed to recover 
ompletely at one year in this study had 
B only a modest degree of blepharoptosis 
. remaining, and they will require a less 
| extensive procedure. One should evaluate 
an correct the associated motility distur- 
bance when possible before correcting 
d ea ons as the blepharoptosis 
may afford relief from diplopia that is not 
otherwise possible. 

Five patients in this study had associat- 
ed optic nerve damage. This possibility 
should be considered especially in in- 
fants where assessment of visual acuity 
may be difficult. One infant in this study 
underwent an urgent frontalis sling pro- 
cedure to correct what was thought to be 
an occlusion amblyopia secondary to a 
complete third-nerve palsy. Neuro-oph- 
thalmic examination obtained after the 
visual acuity failed to improve after eye- 
lid suspension showed signs of optic 
nerve atrophy, and a visual-evoked poten- 
tial in that eve was unrecordable. 















SUMMARY 


We evaluated the clinical records of 16 
patients with blepharoptosis secondary to 
direct traumatic third-nerve palsies. Most 
patients were involved in auto accidents, 
and had associated skull fractures. Of 12 
patients who were followed up for at least 
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one year, ten recovered completely. Over 
half of the patients had evidence of aber- 
rant regeneration, which could be seen 
clinically as early as nine weeks after the 
trauma. Orbital localization of the third- 
nerve dysfunction carries an excellent 
prognosis for prompt, spontaneous re- 
covery without aberrant regeneration. 
Surgical intervention in these cases 
should be delayed at least one year after 
the traumatic event, and longer if contin- 
ued slow but progressive recovery is dem- 
onstrated. 
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EFFECT OF ISOLATED INFE? 


TOR OBLIQUE MUSCLE MYECTOMY IN 


THE MANAGEMENT OF SUPERIOR OBLIQUE MUSCLE PALSY 


SHAKUR H. Toosi, M.D. AND GUNTER K. VON NOORDEN, M.D. 
Houston, Texas 


Surgical restoration of normal b:nocu- 
lar vision in patients with symp*ematic 
oblique musele palsy is a therapeutic 
challenge. Treatment should be directed 
toward enabling the patient to “ase in 


ting abnormal head posture. The choice 
of surgical technique is not alwass easy 
to make because of the wide spectrum 
of clinical manifestations in patients 
with this condition. Weakening of the 
overacting direct antagonist (inferior 
oblique muscle) seems to be the most 
commonly selected initial procedire.!^? 
Several techniques to weaken the inferi- 
or oblique muscle have been praposed; 
however, not much data are avai able as 
to their quantitative effect in terms of 
prism diopter reduction of the «ertical 
deviation in primary position, in the field 
of action of the inferior oblique muscle, 
and of the paretic superior oblique 
muscles. 

We report herein an analysis of the 
quantitative effect of isolated inferior 
oblique muscle myectomy in different 
positions of gaze in patients with superior 
oblique muscle palsy. 





MATERIAL AND METHODS 


Clinical data were collected ‘rom 33 
patients ranging in age from 2 to 70 years 
who had superior oblique muscle palsy 
and underwent isolated inferior oblique 
muscle myectomy between 1973 and 
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1977. The medical histories of these pa- 
tients suggested that this anomaly was 
congenital in 23 and acquired in ten. Best 
corrected visual acuity in all patients was 
6/6 (20/20) in each eye. The most common 
symptom was diplopia, ocular torticollis, 
or both. The length of time the symptoms 
were manifested ranged from six months 
to 16 years. Twenty-four patients were 
symptomatic for more than two years, five 
patients had symptoms for one to two 
years, and only four patients were symp- 
tomatic for less than one year. In 32 
patients the superior oblique muscle was 
underacting, and overaction of the inferior 
oblique muscle was noted on ductions 
and versions in all patients. To test the 
fusional status, the major amblyoscope 
and the 4 prism diopter base-out tests 
were used. Bagolini striated glasses were 
used to test retinal correspondence, and 
stereoacuity was determined by means of 
the Titmus Polaroid Yectograph and TNO 
test charts. Preoperative and postopera- 
tive data were available in all patients. 
The prism and cover test was per- 
formed with the fixation target at a dis- 
tance of 6 meters. Near measurements 
were obtained at 33 cm in the diagnostic 
positions of gaze using a deviometer 
(Fig. 1). The deviometer used in this study 
was custom built by Dr. John Boys-Smith 
while he was a resident here. Preoperative 
and postoperative deviometer measure- 
ments were available in 26 patients. In 
the other seven patients, deviometer 
measurements could not be performed 
because the patients were too young to 
cooperate. Unlike commercially available 
deviometers with which muscle lights are 
presented to the eyes in the diagnostic 
positions of gaze, the principle of this 
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- — Fig. 1 (Toosi and von Noorden). The Boys-Smith 
deviometer. — 







atus is the use of retroilluminated 
des containing sufficient visual detail 
to stimulate accommodation. Each slide 
s positioned 35 degrees from the primary 
position and the state of accommodation 
— that may influence the test results con- 
trolled during the measurements. Addi- 
tionally, this instrument can be used to 
perform the prism and cover test preoper- 
atively and postoperatively under identi- 
cal testing conditions. The only disadvan- 
tage of the deviometer is the limitation of 
the field of fixation to 35 degrees, which 
may cause the examiner to miss mild 
muscle dysfunctions in the extreme pe- 
riphery of the visual field. However, such 
subtle underactions and overactions can 
be detected by examining the ductions 
and versions beyond this 35-degree limit. 
The patterns of hyperdeviations that 
could be measured with the deviometer in 
our patients were as follows: (1) deviation 
greatest in adduction and field of the 
inferior oblique muscle in two patients; 
(2) deviation of almost equal magnitude 
in the entire paretic field in 18 patients; 
(3) significant hypertropia in the field of 
action of the inferior oblique muscle but 
greatest in the field of action of the paretic 
superior oblique muscle in six patients. A 
representative example for each group is 
shown in Figure 2. 
In six patients with secondary esotropia 
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or exotropia, combined horizontal surgery 
and inferior oblique muscle myectomy 
were performed. Follow-up periods 
ranged from six months to 4!/» years (av- 
erage 8.19 months). 

The surgical technique? we used is sim- 
ilar to that suggested by McNeer, Scott, 
and Jampolsky!® and by Jampolsky.* We 
believe that an operation with the muscle 
directly visualized during its exposure by 
using adequate illumination of the surgi- 
cal field is the key to success of this 
procedure. All operations were performed 
by the same surgeon (G.K. von N.). 

RESULTS 

After inferior oblique muscle myecto- 
my, 27 patients became asymptomatic 
(Table 1). Fourteen patients gained fu- 
sion in the practical visual field of gaze; 
11 of these patients who could not fuse 
before surgery gained constant fusion. in 
three, fusion improved from intermittent 
to constant. Torticollis was eliminated in 
22 patients and superior oblique muscle 
function normalized in 20. Postoperative 
stereoacuity was within normal limits (40 
seconds of arc) in 13 patients; six of these 
had no measurable stereoacuity before 
surgery, and in seven patients stereo- 
acuity improved significantly after sur- 
gery. Overaction of the inferior oblique 
muscle was eliminated in all but three 
patients in whom this condition per- 
sisted. Postoperative underaction of the 
muscle, or the adherence syndrome of 
Parks, was not encountered. 

The effectiveness of inferior oblique 
muscle myectomy was determined on the 
basis of mean reduction of the hyperde- 
viation in primary position and in the 
fields of action of the inferior oblique and 
superior oblique muscles (Fig. 3). The 
mean effect was almost equal in all three 
gaze positions: Primary position, 11.24 + 
1.70 prism diopters; elevation and adduc- 
tion, 12.10 + 1.60 prism diopters; depres- 
sion and adduction, 13.00 + 1.84 prism 
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Fig. 2 (Toosi and von Noorden). The three most 
commonly encountered patterns of hyperdeviations 
in patients with superior oblique palsy. Top left, 
Case 13, right eye; greatest hypertropia, add/eleva- 
tion. Top right, Case 14, right eve; greatest hyper- 
tropia in entire paralytic field. Bottom left, Case 20, 
right eye; greatest hypertropia, add/depression. 





TABLE 1 


diopters. The mean operative results 
(Table 2) show that statistically the effect 
of inferior oblique muscle mvectomy 


EFFECT OF INFERIOR OBLIQUE MYECBOMY 
IN J3 CASES © 


UTR is the same in the various age groups 
Results No. of Patients "M E g i p 

u LLL (Esa = 1.00) and in the various positions 

Elimination of symptoms. 27/33 of gaze (Fo... = 0.14). 

ee in pai) o eee — The results were analyzed also on the 

x imination of torticollis: — 22/25 basis of the magnitude of the preoperative 

Normalized superior obligue —— 

Dad adon 29/32 hyperdeviation in the field of action of the 
Stereopsis —( 13/33 inferior oblique muscle (Table 3). The 
Recurrent averaction OF interior data show a direct correlation between 

oblique muscle 3 


the size of the preoperative deviation and 
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RY DOWN /ADD 
vind von Noorden). Mean reduction 
m in 26 patients with standard devi- 


iferior oblique myectomy in different 







on —— 
C jeantitative gains ex- 


—— in the field o action of the 
paretic muscle and the effect of myectomy 
of its antagonist (Table 4). 


DISCUSSION 


An overacting inferior oblique muscle 
may be weakened by recession, disinser- 
tion, or myectomy. According to Dyer,” a 
hyperdeviation of 10 to 20 prism diopters 
in primary position can be corrected by a 
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PREOP. disinsertion procedure, and the surgical 
| [7] postor effect will increase proportionately with 


the magnitude of the deviation. However, 


N : — 
— N Dyer!? does not mention the quantitative 
N N effect of a disinsertion in the fields of 


action of the inferior oblique and superior 
oblique muscles. Cooper and Sandali? 
reported that a measured recession will 
reduce the deviation by 6.88 prism diop- 
ters in primary position and by 12.3 prism 
diopters in the field of the inferior 
oblique muscle and that a similar result 
can be expected from a disinsertion. Ac- 
cording to Mittelman and Folk,'^ a 10- to 
12-mm recession of the inferior oblique 
muscle will reduce the hyperdeviation by 
9 prism diopters in primary position. Hel- 
veston and Haldi!* stated that weakening 
one inferior oblique muscle will reduce 
the hyperdeviation by 20 prism diopters 
in the field of action of the inferior 
oblique muscle, but they reported no sta- 
tistical data. 

Our statistical findings show that the 
mean reduction of the hyperdeviation 
after inferior oblique muscle myectomv is 
11.9 prism diopters (P<.001) and that this 
effect is the same in primary position and 
in the field of action of the inferior 
oblique and superior oblique muscles. 
Additionally, our data indicate that the 
effectiveness of this operation is similar 
in all patients regardless of age. In com- 
paring these results with those of other 








TABLE 2 
MEAN OPERATIVE RESULTS AND AGE DISTRIBUTION 


—— CIS EME ne c ccc œGCC..SLLLCC. 
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Age No. of ... Improvement in Hyperdeviation(A)* Al Three Gaze 
(yrs) Cases Primary Up/Add Down/Add Positions 
1-10 7 13.29 14.57 15.71 14.52 
11-20 8 11.13 11.88 10.50 11.47 
21-30 5 9.60 12.63 11.00 11.16 
Over 30 6 10.50 9.33 14.83 11.55 
All ages 11.24 12.10 13.00 


*(A) Mica operative result in all ages and gaze positions: 11.91 + 1.384. 
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TABLE 3 
MEAN OPERATIVE RESULT IN FIELD OF INFERIOR OBLIQUE MUSCLE 





— 








aa e PEU RI Si a 
— — 





Preoperative Operative Result 
Hyperdeviation No. af Cases in Inferior Oblique Muscle Field 
0-15A 14 8.24 
16-254 12 15.64 





commonly used weakening procedures, 
we found a myectomy to be more effec- 
tive with the eyes in primary position 
than was the case with other trpes of 
operations and equally effective in the 
field of action of the inferior ablique 
muscle (Table 5). Although we did not 
specifically correlate the effect of the pro- 
cedure with the cause of superior oblique 





muscle palsy (congenital vs acquized), we 


would not expect any significant differ- 
ence because the effectiveness of the pro- 
cedure is not age dependent. — 

With respect to- functional iriprove- 
ment, our results are similar te those 
which Awaya and associates? reported 
from 20 patients with superior oblique 
muscle paralysis who had undergone in- 
ferior oblique muscle myectomy. 

That the mean effect of inferior oblique 
muscle myectomy increases proportion- 
ately with the size of the preoperative 
hyperdeviation in the field of action of the 
inferior oblique muscle confirms 2 widely 
held clinical impression. Of note is the 
finding that a myectomy of the inferior 
oblique muscle significantly reduces the 
hyperdeviation not only: i evation but 











also in depression. It is as if the action of 
the paretic muscle is enhanced by weak- 
ening its antagonist. The reason for this 
phenomenon is not clear. If it were purely 
mechanical, that is, analogous to im- 
proved abduction after recession of a 
tight medial rectus in a patient with ab- 
ducens paresis, one would expect to en- 
counter at least some preoperative resist- 
ance on depressing the adducted eye with 
forceps. We routinely use the forced duc- 
tion test during muscle surgery, and in 
patients with overaction of the inferior 
oblique muscle, this test is usually nega- 
tive. It becomes positive only in rare 
instances as the result of contracture of 
the ipsilateral superior rectus muscle. 

The only complication in our series 
occurred in three patients who had persis- 
tent overaction of the inferior oblique 
muscle. Surgical re-exploration usually 
will reveal the cause to be an incomplete 
myectomy. Parks!!6 observed persistent 
overaction in 3796 and a postoperative 
underaction in 896 of his patients after an 
inferior oblique muscle myectomy. Post- 
operative underaction did not occur in 
any of our patients. 


TABLE 4 


ran em HM T REED TUE CA DU NM ME 
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Preoperative Operative Result 
 Hyperdeviation — o. of Cases in Superior Oblique Field 
0-15A - 9 8.8A 
16-25A 13 14.7A 
225A 4 16.5A 
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TABLE 5 


INFERIOR OBLIQUE 
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E WEAKENING PROCEDURES COMPARISON OF MEAN OPERATIVE RESUL TS 
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Improvement in Hyperdeviation 7 
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Weakening Procedure Primary Up/Add Down/Add 

l Measnred Recession (8 mm)* 6.884 12.304 Not listed 

.. ODisinsertion* 5.2974 12.454 Not listed 
c0 Myectomy temporal to 

J inferior rectus musclet 11.24 + 1.704 12.1 + 1.624 13 + 1.844 
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/*Coor er ad Sandal. 
Our series (mea ith standard deviation}. 





















Parks! used the term adherence syn- 

ne to describe another complication 
r oblique muscle weakening 
s that he believed to be the 
oliferation of fibrofatty tissue 
nent of the proximal muscle 
'enon's capsule. Patients with 
me had hypotropia with the 
nary position, restricted eleva- 
a positive traction test. In his 
mplication occurred in 13% 
s n whom myectomy was per- 
fon | the insertion and in 2% with 
 disinsertions, but it was not found after 
recession of the muscle. If Parks’ findings 
are confirmed, this high incidence of a 
serious complication would favor a reces- 
sion over a myectomy. We did not en- 
counter this complication with the pa- 
tients described in this study, nor in at 
least 1,000 other patients in whom one of 
us (G.K.vonN.) performed myectomies of 
the inferior oblique muscle in the past 17 
years. As the adherence syndrome, to the 
best of our knowledge, has not been en- 
countered by other surgeons who routine- 
ly do myectomies, we conclude that varia- 
tions in surgical technique must account 
for this complication (see also Helveston 
and Haldi'). 

Inferior oblique muscle myectomy has 
proved to be a simple, safe, and effective 
primary procedure in patients with super- 
ior oblique muscle paralysis and over- 
action of the ipsilateral antagonist. As 
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shown in our study, this surgical tech- 
nique is at least as effective as a measured 
recession of that muscle. The procedure is 
contraindicated in patients with superior 
oblique muscle paralysis without inferior 
oblique muscle overaction. In such cases 
we prefer tucking c of the su perior oblique 
muscle tendon as the primary surgical 
procedure. 





SUMMARY - 


Thirty-three patients | ‘with superior 
oblique palsy were treated with an inferi- 
or oblique myectomy temporal to the in- 
ferior rectus muscle. The mean effect of 
surgery was 11.91 + 1.38 in all positions 
of gaze and for all; age groups. The opera- 
tive result in both children and adults was 
the same. The mean effect of surgery 
correlated with the size of the preopera- 
tive hyperdeviation i in the fields of action 
of both inferior and superior oblique 
muscles. 

Inferior oblique muscle myectomy was 
followed by return of normal function to 
the superior oblique muscle in 63% of 
cases. Ocular torticollis was eliminated in 
90% of the patients. Persistent overaction 
of inferior oblique muscle was encoun- 
tered in three patients. Postoperative 
underaction of the myectomized muscle 
was not observed in any of our patients. A 
myectomy is recommended as a primary 
procedure in patients with superior 
oblique muscle palsy when the direct 
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antagonist is overacting and the yperde- 
viation is 10 to 15 prism diopters or more 
in primary position or the fields cf action 
of the paretic superior oblique muscle or 
the overacting inferior oblique muscle. 
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MYDRIATIC EFFECT OF ANTICHOLINERGIC DRUGS USED DURING 
REVERSAL OF NONDEPOLARIZING MUSCLE RELAXANTS 


HERMAN SCHWARTZ, M.D., AND LEONARD APT, M.D. 
Los Angeles, California 


Mydriasis is a recognized cause of 
acute glaucoma in eyes with an abnormal- 
ly narrow anterior chamber angle; contact 


of the peripheral iris with the trabecular 
.. drainage network obstructs the outflow of 


aqueous. Belladonna drugs given intra- 
muscularly do not cause remarkable my- 
driasis."? Atropine given intravenously in 
"doses of 0.4 to 0.6 mg to patients with 
cardiac arrhythmia or before general an- 
esthesia also does not affect pupil size.? 
However, little information exists about 
the effect on pupil size when a larger than 
usual dose of atropine (1.2 mg) or gly- 
copyrrolate (0.6 mg) is given intravenous- 
ly alone, or in combination with neostig- 
mine methylsulfate (Prostigmin) admin- 
istered to reverse the effect of nondepola- 
rizing muscle relaxants in patients receiv- 
ing a general anesthetic.^ 





MATERIAL AND METHODS 


We studied 38 patients with strabis- 
mus, but with no other eye abnormalities, 
who underwent eye muscle surgery in 
one eye under general anesthesia. The 
patients ranged in age from 12 to 49 years, 
the average age was 23 years and the 
median age was 22 years. The age range 
of the control group of patients was 12 to 
38 years, with an average age of 21 years 
and a median age of 20 years. 

Meperidine hydrochloride (1 mg/kg of 
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body weight) and sodium pentobarbital 
(1 mg/kg of body weight) were given 
intramuscularly one hour before the in- 
duction of anesthesia. Sodium thiopental 
(4 mg/kg of body weight) was given in- 
travenously, succinylocholine chloride 
(1 mg/kg of body weight) was used intra- 
venously to facilitate orotracheal intuba- 
tion, and 4 ml of 4% lidocaine hydro- 
chloride was sprayed into the trachea for 
topical anesthesia before intubation. Hal- 
othane or enflurane was added to 60% 
nitrous oxide and 4096 oxygen by inhala- 
tion to maintain the patient in the second 
plane of surgical anesthesia. 

When anesthesia was stabilized before 
the start of the operation, pupil size was 
measured bilaterally with a ruler marked 
in millimeters and a binocular loupe tor 
magnification. The eye requiring surgery 
received two drops of 4% pilocarpine 
hydrochloride in the conjunctival sac. 
The size of each pupil was measured 20 
minutes and approximately one hour after 
saline, atropine, glycopyrrolate, or atro- 
pine with neostigmine were given intra- 
venously. 

The subjects were separated into four 
groups: (1) ten control subjects receiving 
2 ml of normal saline, (2) 13 subjects 
given 1.2 mg of atropine sulfate, (3) six 
patients receiving 0.6 mg of glycopyrrol- 
ate, and (4) nine patients given a combi- 
nation of 1.2 mg atropine sulfate and 
2.5 mg of neostigmine methylsulfate. 


RESULTS 
All eves that received pilocarpine hy- 


drochloride eyedrops became and re- 
mained miotic. In the control group, four 


pupils did not dilate, four pupils dilated 


0.5 mm, one dilated 1.0 mm, and another 
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TABLE 1 
MAXIMUM CHANGES IN PUPIL SIZEXNONOPERATED EYE) AFTER INTRAVENOUSLY GIVEN DRUGS 
— UU ERE 
Atropine (1.2 mg) 
Change in Atropine Glycopyrrolate and 
Pupil Size Control (1.2 mg) (0.6 mg) Prostigmine (2.5 mg) 
(mm) (10 Subjects) (13 Subjects) (6 Subjects) (9 Subjects) 
—0.5 1 0. 0 0 
0 3 2 0 2 
40.5 4 2 2 3 
+1.0 ] 5 3 3 
+1.5 0 2 ] l 
+2.0 1 l 0 0 
| 49.5 0 1 0 0 
_ Average change (mm) 0.45 I. 0.91 0.67 


2.0 mm (Table 1). After intravenous ad- 
ministration of atropine, two pupils did 
not dilate, two dilated 0.5 mm, and nine 
: dilated 1.0 to 2.5 mm from their baselines. 
The largest pupil measured 4.5 mm in 
diameter, a dilation of 2.5 mm. [ntrave- 
nously given glycopyrrolate caused two 
pupils to dilate 0.5 mm and four pupils to 
dilate 1.0 to 1.5 mm. 

In two patients who received tae com- 
bination of atropine sulfate and aeostig- 
mine methylsulfate the pupils did not 
dilate, and three had pupil dilatations 
of 0.5 mm. Four pupils dilated 1.0 to 
1.5 mm. The largest pupil measused 3.5 
mm in diameter, a dilatation of 1.5 mm. 

Mydriatic changes were analysed by 
iris color in the patients who received 
intravenous drugs (Table 2). In patients 
with blue or gray irides (11 subjects), one 
dilated 0.5 mm and ten dilated 1.0 to 
2.5 mm. Those patients with haze! irides 
(five subjects) had pupil dilatations of 
1.0 mm or less. In the 12 subjects with dark 
brown irides, 11 dilated 1.0 mm er less, 
and the other patient dilated 1.5 mm. 









E 





ar 


DISCUSSION 
. Glaucoma manifests as an increase in 
intraocular pressure above normal ‘evels 
(21 mm Hg). In the acute narrow-angle 
type, this condition is precipitated by a 
dilated pupil, which permits the :hick- 


ened peripheral iris to interfere with the 
outflow of aqueous by isolating the tra- 
becular drainage apparatus from the ante- 
rior chamber.5 Many patients with this 
ophthalmic condition have nonocular op- 
erations in which the reversal of the ef- 
fects cf nondepolarizing muscle relaxing 
drugs, such as pancuronium bromide (Pa- 
vulon) or dimethyl tubocurarine chloride, 
is necessary. Large doses of anticholiner- 
gic drugs are administered intravenously 
to counteract the circulatory and respira- 
tory tract effects of neostigmine methyl- 
sulfate, the drug commonly used to re- 
verse the action of skeletal muscle relax- 
ants. Significant mydriasis occurred when 
such large doses were given during the 
course of our study. One 69-year-old pa- 
tient not included in our study, with a 
history of narrow-angle glaucoma, devel- 
oped an acute angle closure after a three- 
hour lumbar sympathectomy. Atropine 
sulfate and neostigmine methylsulfate 
had been given intravenously to reverse 
the effect of pancuronium bromide. 
The patient had been using 2% pilo- 
carpine eyedrops topically, four times 
a day before admission to the hospital, 
but she did not receive topical choliner- 
gic eyedrops for a period of 12 hours 
during or after surgery. Thus, a large 
dose of atropine can cause a mydriatic 
effect in an older patient in whom 
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TABLE 2 
MAXIMUM CHANGES IN PUPIL SIZE BY IRIS COLOR* 





Change in Blue/Blue Gray Hazel Dark Brown 
Pupil Size Iris Iris lris 
(mm) (11 Subjects) (5 Subjects) (12 Subjects) 


42.5 


Average change (mm) 3 


vent 


administered intravenously. 


the iris sphincter has been considered 
more rigid, 

In our study, intravenously given atro- 
pine sulfate (1.2 mg) produced the high- 
est incidence of dilated pupils (1.0 mm or 
greater). Glycopyrrolate (0.6 mg) also 
must be considered a mydriatic. If 
the atropine sulfate was combined with 
neostigmine methylsulfate (2.5 mg) and 
given intravenously, mydriasis occurred 
less frequently and the pupils did not 
dilate as widely. The cholinergic effect of 
the neostigmine methylsulfate may par- 
tially counteract the dilating effect of the 
atropine sulfate. 

The mydriatic effect of the atropine 
sulfate was iris pigment dependent. Blue 
irides dilated more readily and more 
widely than brown irides. Pigmented 
irides accumulate higher amounts of the 
drug than nonpigmented irides. This ac- 
cumulation in the pigmented cell, by 
binding to the melanin, decreases the free 
concentration of the atropine sulfate in 
the vicinity of the muscarinic receptors, 
and results in lesser pupillary dilation 
than similar doses of anticholinergic 
drugs that reach the iris in blue-eyed 
patients.’ 

. Our study suggests that large doses of 
atropine sulfate (1.2 mg) or glycopyrrolate 
(0.6 mg) given intravenously during gen- 
eral anesthesia to patients with a narrow 


—— —— — — — — — ——e— — —ú JS 
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* After atropine (12 mg) glycopyrrolate (0.6 mg) or atropine (1.2 mg) plus neostigmine (2.5 mg) 


anterior chamber angle between the iris 
and cornea may cause mydriasis and sub- 
sequent acute angle-closure glaucoma. 
The addition of intravenously given neo- 
stigmine methylsulfate lessens the effect, 
but does not prevent dilatation. In our. 


study the eyes that had two drops of 4% — 


pilocarpine hydrochloride instilled just 
before the operation became miotic, and 
the pupils remained contracted during 
and on recovery from general anesthesia. 
Therefore, appropriate miotic drug thera- 
py should be continued before, during 
and after recovery from a general anes- 
thetic in patients with known angle- 
closure glaucoma who are receiving miot- 
ic medication. 

Premedication with morphine sulfate 
causes constriction of the pupil?; sodium 
thiopental lowers the intraocular pressure 
in patients with glaucoma, The use of 
these drugs, therefore, may be incorporat- 
ed in the anesthetic management, if not 
contraindicated for nonocular reasons. 


SUMMARY 


Large doses of anticholinergic drugs 
(atropine, glycopyrrolate) produced my- 
driasis in a group of adults with no eye 
abnormalities except strabismus, though 
the usual intramuscular and intravenous 
doses of these drugs do not have this 
tendency. Such large doses are often 
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given intravenously during general anes- 





thesia to prevent the side effects of 


neostigmine methylsulfate, which is 


used to reverse the effect of nondeoolariz- 
ing muscle relaxants. Neostigmiue meth- 
. yIsulfate (Prostigmin) reduced the mydri- 


atic effect when given intravencusly in 


. conjunction with atropine or glycepyrrol- 
ate. Mydriasis was more likely to«occur in 


lightly pigmented eyes than in eves with 
dark irides. Pilocarpine eyedrops instilled 
at the beginning of anesthesia caused 
miosis that persisted after the larze intra- 
venous doses of atropine or glycepyrrol- 
ate were given. 

To prevent an attack of acute angle- 
closure glaucoma in any patient who is to 
receive large doses of antichelinergic 
drugs during general anesthesiz, miotic 
drug therapy should be continued before, 
during, and after anesthesia at the same 
frequency as when awake. 
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HTHALMIC MINIATURE 


. . . One characteristic of all deep human problems is that they 
are not to be approached without some humor and some bewilder- 


ment. Science is no exception. 


Freeman Dyson, Disturbing the Universe 
New York, Harper and Row, 1979 
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Fig. 6 (Boniuk and Ho). Posterior lens capsule 
with marked. thickening in the area of indentation 
(arrow) and adjacent lens vacuoles (PAS x 400). 





eye except for the presence of an intact anterior 
corneal stroma and epithelium. Serial sections were 
taken through the evelid notch parallel to the antici- 
pated eyelid margit 






in surface. Some epidermidaliza- 
tion along the mucous membrane in the area of the 


notch was seen. Hair follicles were present in rela- 
tion to the sebaceous glands in the region of the 
notch. 


DISCUSSION 


The ocular findings in our case were 
similar to those previously reported on 
anencephaly.4-7 The third neuron, repre- 
sented by the ganglion cells of the retina, 
was virtually absent and the nerve fiber 
layer was hypoplastic, although rods and 
cones (first neuron) and bipolar cells (sec- 
ond neuron) were well developed. 

The optic disk was diminished in size, 
and cross sections of the optic nerve 
showed fibrous septa but few, if any, axis 
cylinders.^^$ 

Malformed chamber angle as found in 
our case has been previously reported.*^ 9 
Other ocular histopathologic findings re- 
ported with anencephaly include the fol- 
lowing: uveal colobomas, corneal der- 
moids,4 thin corneal epithelium, pupil- 
lary vascular membrane, early cataractous 
changes, posterior pole lens concavity,’ 
ectopic lacrimal tissue in the episclera,* 
and retinopathy of prematurity.4° 

Ocular anomalies of a grosser nature 
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have also been reported. They include 
anophthalmia, microphthalmia, cystic 
eyeball? cyclopia,7* and synophthal- 
mos.? 

The pathogenesis of anencephaly has 
been the subject of much study and hy- 
pothesis. Its curious incidence, including 
a predominance among females,?* sea- 
sonal and geographic factors, and familial 
incidence have been documented.?? Ma- 
ternal factors such as blood group O, ma- 
ternal age, and maternal cardiac defects 
have been implicated." Recently, Apple 
and Bennett!? reported anencephaly and 
the classic associated ocular findings in 
the infant of a mother who had ingested 
LSD before and during pregnancy. 

Anencephaly can be reproduced in ex- 
perimental animals by a variety of physi- 


cal as well as chemical agents. Related 
reports indicate that the time of insult is 


much more critical than the type of agent 
used in causing anencephaly.* It is logical 
that the most rapidly proliferating tissue 
at the time of insult would be the most 
severely damaged. In mice, anencephaly 
can be produced if the insult occurred 
between the seventh and tenth day of 
gestation." (This time relationship might 
be extrapolated to the third or fourth week 
of gestation in humans.) Thiersch!! re- 
ported a case of anencephaly in an infant 
of a mother who ingested aminopterin 
sodium at the 17th day of pregnancy for 
three days. 

There are three pathogenetic theories of 
anencephaly???: (1) failure of neural tube 
closure, (2) opening of the neural tube, or 
(3) arrest of cerebral development be- 
cause of abnormal angiogenesis. Regard- 
less of the cause, it is likely that the 
forebrain existed at one time because the 
optic vesicles develop from the dienceph- 
alon of the forebrain by the fourth week 
of gestation. 

The histopathologic findings of the eye 
give us further insight as to the timing 
and nature of insult. Most reports docu- 
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ment well-formed eyes; we can infer that 
the optic vesicles must already have been 
formed at the time c? insult. This places 
the time of insult after the 22nd day or the 
fourth week of gestation. 

The most commealy reported abnor- 
mality is hypoplasia of the third neuron 
(optic nerve and nerve fiber layer). The 
finding in this case that has been previ- 
ously unreported ix association with an- 
encephaly is the ccloboma of the eyelid. 

A unifying theory accounting for all of 
these abnormalities can be postulated by 
considering that ar insult, be it chemical, 
physical or infectiaus, acting on the brain 
and causing anencephaly would similarly 
affect other rapidl* growing tissues at the 
time it acts. Norraally, differentiation of 
the retina is in progress by the fifth week 
of gestation (10-mm stage), the third neu- 
ron giving rise tc the ganglion cell layer 
and nerve fiber layer during this time. 
Nerve fibers reach the optic nerve by the 
end of the fifth week (12- to 13-mm stage). 
By the end of the seventh week (25-mm 
stage), the nerve fibers have completely 
filled the optic nerve. Any interference 
with cell growtk at this time could have 
resulted in the hypoplastic remnants that 
we find. In our case, the vacuolization of 
pigment epithelium, of iris and ciliary 
body, and presence of inflammatory cells 
in the iris, are mildly suggestive that a 
viral infection «ould be the inciting factor 
as similar findings have been reported in 
the congenital rubella syndrome. 

Concomitan!]y, the lens is undergoing 
development, :he lens vesicle parting 
from the suríace ectoderm during the 
fourth week and the primary fibers being 
formed during the fifth to sixth week (10- 
to 18-mm stage), normally obliterating the 
lens cavity by the end of this period. The 
secondary less fibers start their growth 
during the eighth week (26- to 30-mm 
stage). Any insult causing arrest of growth 
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would have resulted in a cavity in the lens 
vesicle. Subsequent collapse of this cavi- 
ty could account for the concavity that we 
observed in the posterior pole. The vacu- 
oles that we saw underneath the posterior 
lens capsule could be remnants of 
hydropic degeneration of the lens fibers, 
thus lending support to our theory. Al- 
though the posterior pole concavity is 
often observed as an artifact of fixation in 
infant eyes," it is unlikely that our find- 
ing is an artifact because it was observed 
before sectioning. Additionally, the lens 
capsule in this area was abnormally thick- 
ened (Fig. 6). 

The coloboma of the eyelid has not 
been previously reported in association 
with anencephaly. The mesodermal por- 
tion of the upper eyelid is developed from 
the frontonasal process in two parts (me- 
dial and lateral); notches or colobomas at 
the site of their union have been noted.!5 
This development is occurring at five 
weeks of gestation. The two presently 
accepted theories of eyelid coloboma 
are: (1) mechanical forces form amniotic 
bands, and (2) the triangular gap theory 
stating that failure of adhesion of eyelids 
results in failure of differentiation of the 
eyelid margin and subsequent colobo- 
ma.!$ Eyelid fusion is completed during 
the tenth week of gestation. It is possible 
that the same chemical, physical, or infec- 
tious factors acting at any time before the 
tenth week (32- to 35-mm stage) and caus- 
ing an insult to the brain may have simi- 
larly resulted in an insult to the evelid 
with improper fusion of medial and later- 
al portions of the left upper eyelid result- 
ing in the notch. 

It is likely that anencephaly is the end 
result of a variety of influences, two im- 
portant determinants being the time of 
insult and the properties of the specific 
insulting agent, their interaction resulting 
in the spectrum of brain? and eye patholo- 
gv that we see. 

Mann! studied a 27-mm (eighth week) 
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fetus previously found by Frazier in 1921 
to have the features of anencephaly. She 
noted that the differentiation of the retina 
was proceeding normally, and numerous 
ganglion cells and nerve fibers were pre- 
sent. This led her to hypothesize that the 
later loss of ganglion cells and nerve 
fibers was caused by secondary degenera- 
tion because of failure to connect with the 
normal brain. Anderson, Bro-Rasmussen, 
and Tygstrup found a direct relation- 
ship between the degree of anencephaly 
and hypoplasia of the third neuron. Addi- 
tionally, Manschot?” studied hydranen- 
cephaly, where the brain pathology is 
similar to that in anencephaly and report- 
ed ocular findings similar to those in 
anencephaly. However, Mann's hypoth- 
esis is based on a single observation; 
it was not an ongoing study. Similarly, 
the observations of Anderson, Bro- 
Rasmussen, and Tygstrup,* and Man- 
schot!? do not disprove the theory that we 
outline. 

Although the cause of anencephaly is 
still unknown, the study of its ocular 
pathology and correlation with known 
factors of incidence, causative agents, and 
experimental work give us some insight 
into the mechanisms and timing in- 
volved. The occurrence, in our case, of 
the common finding of third neuron hy- 
poplasia and the rarer finding of eyelid 
notch and posterior pole lens concavity in 
the absence of other ocular abnormalities 
help us localize the time of insult to 
between the fifth and tenth week of gesta- 
tion (probably close to the fifth week in 
this case) and may give us a clue as to the 
causative agent; in this case, possibly a 
viral infection. 


SUMMARY 


We found an upper eyelid notch and 
posterior pole lens in a newborn anen- 
cephalic infant. An analysis of the devel- 
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opment of the affected tissues helped lo- 
calize the insult at the fifth to tenth week 
of gestation, probably close to the fifth 
week. 
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OCULAR ROSACEA 


MARK S. JENKINS, M. D., STUART I. BROWN, M. D., STEVEN L. LEMPERT, M. D., 
AND RICHARD J. WEINBERG, M. D. 
Pittsburgh, Pennsylvania 


Rosacea is a common, chronic skin dis- 
ease affecting flush areas of the face that 
include the skin, cheeks, nose, and fore- 
head. These areas are involved with per- 
sistent erythema, papules and often pus- 
tules, hypertrophic sebaceous glands, and 
telangiectasia in varying degrees. The 
most advanced form of the disease is 
rhinophyma. Rosacea is more common in 
women and is usually seen between the 
ages of 30 and 50 years.! Although nu- 
merous theories have been advanced, the 
cause of rosacea is still unknown. No 
therapy was consistently successful until 
Sneddon? in 1966 showed that tetracy- 
cline was effective, especially in the pap- 
ular and pustular forms of the disease. 
Most of his patients experieneed im- 
provement for at least six months after 
cessation of therapy with tetracycline. 
Ampicillin? and topical erythremycin4 
have also been shown to be effective. The 
basis for the therapeutic response to the 
antibiotics is not known. 

Ocular manifestations of rosacea main- 
ly involve the eyelids, conjunctiva, and 
cornea. These include blepharitis, mei- 
bomitis, chalazia, styes, and diffusely hy- 
peremic conjunctiva. The cornea is in- 
volved with superior punctate epithelial 
erosions and is most severely involved by 
a peripheral vascularization, usually of 
the lower two-thirds of the cornea fol- 
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lowed by subepithelial infiltrates central 
to these vessels. Thinning of the cornea 
occurs either by resolution of the infil- 
trates or by gross ulcerations. These ul- 
cerations may eventually lead to corneal 
perforation. 

Ocular rosacea has been called a com- - 
mon disease, but its incidence in an 
ophthalmic population is not known.9 
Also, the frequency with which ocular 
rosacea's signs and symptoms are found 
vary widely.7* Treatments for ocular ros- 
acea have also varied widely and have 
been generally unsuccessful. However, 
two brief British reports indicated that 
tetracvcline may improve ocular rosa- 
cea? A recent report? emphasized 
the clinical signs and symptoms of ocular 
rosacea and, additionally, showed that 
there were tissue-fixed antibodies and 
complement localized to the conjunctival 
epithelium in most of these severely in- 
volved patients. Tetracycline was benefi- 
cial in all patients treated, but did not 
seem to affect the almost consistent find- 
ing of mannitol-positive Staphylococcus 
in the conjunctiva or eyelid. In this initial 
series of only 18, patients were treated 
with two different tetracycline regimens. 
Follow-up was limited because many of 
the patients were still in the process of 
being treated. We describe herein the 
signs and symptoms in 49 patients and we 
provide a more uniform approach to ther- 
apy. 


SUBJECTS AND METHODS 


From May 1976 to April 1978, 775 
patients were referred here. Ocular ros- 
acea was diagnosed in 49. The diagnosis 
of rosacea was based on the findings of 
telangiectasia of the nose and face and 
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one or more of the following: hypertro- 
phic sebaceous glands, papules, pustules, 
and erythema of the flush areas of the 
face. A history was taken and an ocular 
examination performed on every patient. 
In most cases a culture of the conjunctiva 
and eyelid margin was obtained and, 
in some cases, a conjunctival biopsy. 

Of the 49 patients, 37 were treated with 
tetracycline. The first ten patients in the 
series were given a regimen alternating 
three weeks of 250 mg four times a day, 
with one week of no therapy. When maxi- 
mum improvement was achieved, the 
daily dosage was decreased to 250 mg 
three times a day, and slowly tapered and 
stopped. The last 27 patients in the series 
were treated with 250 mg of tetracycline 
four times a day and maintained on that 
dosage for four weeks after maximum 
improvement. After this, the dosage was 
decreased to 250 mg a day each month 
and finally stopped. If symptoms re- 
curred, the previous dosage level was 
resumed. 


RESULTS 


Of 778 patients examined, 49 had ocu- 
lar rosacea, representing an incidence of 
6.395; 20 were male and 29 were female. 
The youngest patient was 14 years of age. 
The rest of the patients were between 21 
and 69 vears of age. 

Of the 49 patients, 40 had the chief 
complaint either of foreign body sensa- 
tion, pain, or burning. The symptoms 
were usually marked and often more se- 
vere than would be expected from the 
physical findings. These complaints were 
constant in some patients and intermit- 
tent in others. Both eyes were affected, 
usually simultaneously, but occasionally 
alternately, and in one patient only one 
eye was affected with burning. Six pa- 
tients had complaints of intermittent 
sharp pain, usually occurring on awaken- 
ing in the morning. 

Three patients had initial complaints of 
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red eyes, two of decreased vision, and one 
of epiphora. Two complained of recurrent 
chalazia or styes, and 21 additional pa- 
tients had a history of these eyelid le- 
sions. 

The cutaneous findings of rosacea in 
these patients had a wide range of severi- 
ty. Only eight patients had marked ery- 
thema, numerous pustules, and telangiec- 
tasia. In most cases, there was only mild 
to moderate erythema, but all had telan- 
giectasia, hypertrophic sebaceous glands, 
and some pustules and papules. 

The ocular findings in these patients 
were confined to the eyelids, conjunctiva, 
and cornea. The most common finding 
was varying degrees of conjunctival 
hyperemia that occurred in 42 of the 49 
patients. The bulbar conjunctiva was 
most commonly affected. Telangiectasia 
of the eyelid margin was found in 31 
(63%) of the patients. Chalazia were also 
common with 11 patients affected at the 
time of the initial examination. One pa- 
tient had a stye in both the upper eyelids. 
Numerous patients had eyelid margin 
notches or conjunctival scars indicative of 
previous chalazia. Purulent meibomitis 
and eyelid swelling with erythema were 
found in two patients; 23 patients had 
varying degeees of blepharitis. 

Corneal findings were present in 36 
(74%) of the patients. Punctate epithelial 
erosion, usually in the inferior one-half of 
the cornea, was the most common find- 
ing, with 20 patients being affected. Epi- 
thelial microcysts, fingerprint lines, and 
map-like changes were seen in 17 (3596) 
of the patients. Six patients with intermit- 
tent pain on awakening had characteristic 
signs of recurrent erosions, that is, dis- 
crete areas of epithelial elevations, epi- 
thelial erosions, and subepithelial opaci- 
ties. 

Ten patients exhibited more severe 
forms of keratitis; five had marked stro- 
mal thinning and vascularization. Of the 
five patients, one had a descemetocele in 
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her only involved eye. The other four 
patients had vascularization and thinning 
of the inferior one-half of the cornea of 
both eyes. Eight patients had mild pe- 
ripheral stromal thinning, vasculariza- 
tion, and infiltrates; one of these patients 
had a partial ring-shaped infiltration. Two 
patients had peripheral nodular epithelial 
elevations and dense subepithelial opaci- 
ties in one of their eyes. 

Of the 49 patients, 37 were treated with 
tetracycline and had an average follow-up 
of five to 42 months (average 13 months); 
36 of these patients improved markedly 
beginning four days to three weeks after 
initiation of therapy. One patient did not 
respond and tetracycline was discontin- 
ued after six weeks; 15 patients have 
remained asymptomatic since therapy 
was discontinued; follow-up has been 
from five to 28 months. Of the remaining 
20 patients eight had pain or foreign body 
sensation or both, but had few physical 
findings to account for their complaints. 
Of the eight, five had a few punctate 
epithelial erosions and four had only mild 
to moderate conjunctival hyperemia; 
three of the eight were put on the initial 
treatment regimen and their symptoms 
recurred each time the tetracycline was 
stopped. Eventually they became refrac- 
tory to tetracycline and the medication 
was discontinued. The remaining five 
have had significant but not complete 
relief from their discomfort. These 
patients were not able to taper their medi- 
cations until after at least five months, 
without recurrence of their symptoms. 
Presently, three of the patients are taking 
250 mg of tetracycline per day and the 
remaining two are taking 500 mg per day. 

Of the six patients with the signs and 
symptoms of recurrent erosions four were 
treated and had complete relief within 
two weeks after initiation of therapy. The 
symptoms recurred in one patient on ta- 
pering the medication to three times a 
day. Increasing the medication to four 
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times a day resulted in relief of symptoms 
once more. The therapy of the three re- 
maining patients has been tapered to one 
pill a day (250 mg) without recurrence of 
the erosions. 

All patients with the more severe forms 
of keratitis showed improvement from 
four to 17 days after initiation of therapy 
and all healed before 28 days; four of 
seven patients have tapered and stopped 
their medication without recurrences of 
their original symptoms and three are 
taking one pill (250 mg) a day or every 
other day. There have been no recurrenc- 
es of chalazion or corneal infiltration and 
vascularization while on therapy or after 
cessation. However, one patient who had 
severe corneal thinning in one eye devel- 
oped a chalazion in the previously unin- 
volved eye one year after the medication 
was discontinued. 

Improvement of cutaneous rosacea 
preceded, accompanied, or followed im- 
provement in ocular rosacea. Adverse ef- 
fects to tetracycline occurred in five pa- 
tients: three patients experienced mild 
gastrointestinal symptoms; one patient 
developed persistent diarrhea that was 
improved by an antispasmodic and 
reducing the daily dose of tetracycline; 
one patient complained of extreme 
drowsiness and discontinued tetracy- 
cline. 


DISCUSSION 


Duke-Elder$ described ocular rosacea 
as a common, frequently undiagnosed 
disease. The actual incidence in the gen- 
eral population is unknown. Difficulty in 
obtaining an accurate assessment of the 
incidence is probably related to the rare 
cooperative studies between dermatolo- 
gists and ophthalmologists. However, an 
incidence of 6.396 in a cornea/external 
disease practice where more than 5096 of 
patients are referred for surgery, estab- 
lishes ocular rosacea as a common exter- 
nal disease problem. In our study it af- 
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fected women more commonly than men 
and eight patients (17%) were under 30 
years of age. The signs and symptoms of 
ocular rosacea are generally those that are 
common in the everyday practice of oph- 
thalmology, that is, burning, foreign body 
sensation and pain around the eyes, 
superficial punctate epithelial erosions, 
styes and chalazia, meibomitis and bleph- 
aritis. Another common finding was map- 
dot subepithelial opacities (discrete 
gray-white dots and geographic map-like 
areas). These were found in 17 (35%) of 
the patients and have not been previously 
described with ocular rosacea. An associ- 
ated and also previously undescribed 
finding occurred in six patients who had 
the typical signs and symptoms of recur- 
rent erosions. Although we initially be- 
lieved that these recurrent erosions were 
not related to the patient's cutaneous 
rosacea, their quick relief of symptoms 
from treatment with tetracycline and re- 
currence when the dosage was reduced 
indicated they were somehow related. 
We were particularly impressed by the 
eight patients who bitterly complained 
of discomfort but who had minimal signs 
relating to their symptoms. These patients 
showed no photophobia, minimal to no 
tearing, a minimal amount of conjunctival 
hyperemia, and occasionally superficial 
punctate epithelial erosions. Two patients 
had discrete elevations in the periphery of 
the cornea of one eve. In one of these 
patients, the elevations were opaque and 
in the other patient they were transparent. 
While we were observing the patient with 
the transparent nodules in one eye, he 
developed a chalazion in the upper eyelid 
of his other eye. Within one week after the 
chalazion pointed through the tarsal con- 
junctival area, the cornea of this eye de- 
veloped superficial punctate opacifica- 
tions in the periphery that were quickly 
followed by opacifications of the subep- 
ithelial areas and later by transparent 
nodular elevations in the areas of subep- 
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ithelial opacification. The other and more 
severe corneal findings in this series were 
typical of ocular rosacea with peripheral 
corneal vascularization, infiltration and 
corneal thinning, with the exception of 
one patient who had a partial ring infil- 
trate with overlying erosions of the epi- 
thelium. 

All patients except one improved be- 
tween four days and three weeks after 
initiation of therapy with tetracycline. 
Two patients who were treated with the 
first regimen initially improved with tet- 
racycline but their symptoms recurred 
each time the drug was stopped and, after 
the third cessation of tetracycline, their 
symptoms recurred and no longer re- 
sponded to therapy. At this point, we 
changed to the second regimen for the 
remainder of the patients. There two pa- 
tients were part of the group who had 
severe discomfort with minimal signs. 
The treatment of this group of patients 
resulted in uniform improvement, but 
never total loss of symptoms. Although 
we have been able to taper the medica- 
tions to once a day in three patients, the 
rest have recurrence of symptoms with 
tapering of the medication, and none have 
been able to stop treatment at this time. 

The treatment of the patients with se- 
vere corneal thinning, infiltration, and 
vascularization was most successful. 
Their corneas began healing between 
four to 17 days after initiation of therapy 
and healing was complete by three weeks 
in all patients. All patients but one have 
been able to taper and stop their medica- 
tions without recurrence. 

The most commonly recommended 
regimen for treatment of cutaneous rosa- 
cea is from 250 to 1,000 mg of tetracycline 
a day for six weeks.!? Nine patients in 
the present series had similar treatments 
before their referral to us. Although their 
cutaneous rosacea had apparently irm 
proved, their ocular signs and symptoms 
either did not improve or had recurred 














within two weeks after treatment with 
tetracycline was stopped. The first treat- 
ment regimen that was used by the first 
ten patients was recommended by a der- 
matologist. This regimen also proved 
unsuccessful for ocular rosacea. Our ex- 
periences in this study indicate that 
unlike cutaneous rosacea, patients with 
ocular rosacea require more prolonged 
treatment. with gradual tapering of the 
daily dosage of tetracycline. 

The reason that rosacea responds to 
tetracycline is unknown. Attempts at 
relating the cutaneous disease to the pres- 
ence of mannitol positive Staphylococ- 
cus have been unsuccessful? and the 
recent study by us? showed that the 
organisms were still present on the eye- 
lids or conjunctiva in most eyes that had 
responded to long-term treatment with 
tetracycline. However, this study!? was 


mainly qualitative. Despite the lack of 


correlation of Staphylococcus with the 
disease and its treatment, the fact that 
rosacea patients respond to ampicillin’ 
and topical erythromycin suggests that 
these antibiotics are affecting some organ- 
ism somewhere in the body. Tetracycline 
does not appear to have an effect en the 
lipid composition of the meibomian secre- 
tions of rosacea patients!! and rosacea 
patients do not have a difference in the 
lipid composition of their meibomian se- 
cretions from apparently normal people.!? 


SUMMARY 


Ocular rosacea was diagnosed in 49 
patients. The most common signs and 
symptoms were foreign body sensation, 
burning, superficial punctate erosions, 
chalazia, and blepharitis. Less common 
but dangerous to the vision was corneal 
thinning, vascularization, and infiltrates. 
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Three new associated symptoms were 
found. These were mapdot subepithelial 
opacities, recurrent erosions, and moder- 
ately severe foreign body sensation, pain 
or burning with minimal associated signs. 
Of the 49 patients, 37 were treated with 
250 mg of oral tetracycline four times a 
day, which resulted in improvement in 
almost all patients from four to 17 days 
after initiation of therapy. Most of the 
patients have been able to taper, or taper 
and stop therapy without recurrence of 
their symptoms. Those patients with for- 
eign body sensation, burning, and pain 
required the most prolonged therapy in 
order to taper or stop treatment with tetra- 
cycline. 
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NOTES, CASES AND INSTRUMENTS 


PSEUDO-ORBITAL 
APEX SYNDROME 


THOMAS E. ACERS, M.D. 
Oklahoma City, Oklahoma 


The combination of disturbance of ocu- 
lar movement and visual loss, with vary- 
ing degrees of pain and proptosis, sug- 
gests a lesion involving the apex of the 
orbit.! | encountered a patient with the 
clinical features of the orbital apex syn- 
drome, which proved instead to be an 
unusual intracranial mass lesion extend- 
ing forward from the midbrain to the 
posterior optic foramen with selective in- 
volvement of the ipsilateral oculomotor 
and optic nerves. 


SASE REPORT 


A 48-year-old man had a six-month history of 
painless and progressive loss of vision in his right 
eve, and occasional diplopia. Over the last three 
months he had noted more significant loss of vision 
and more constant oe aud — — o 
ont. s gener al het was a 

At the time of examination, the right upper eyelid 
was 2 mm lower than the left. The right pupil was 
2 mm larger than the left and was equally unreactive 
to direct and consensual light and near stimulus. 
The consensual reaction of the left pupil was notice- 
ably less than the direct light response, suggesting 

also an afferent conduction defect on the right. 
There was limitation of movement of the right eye in 
all directions. Hertel exophthalmometry hoe 
that the right eve was 3 mm more prominent than the 
left without resistance to retropulsion. Corneal sen- 
sation was intact. There was no ocular or orbital 
venous congestion, or other signs of cavernous sinus 
involvement. 

Best corrected visual acuity was R.E.: 6/24 (20/80) 
and L.E.: 6/9 (20/30). There was an upper altitudinal 
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visual field defect on the right. The optic nerve 
heads and ocular fundi were of normal appearance. 
The patient's general health was excellent and his 
medical history was unremarkable. 

These findings suggested the orbital apex syn- 
drome and he was admitted to the hospital for 
further examination. Results of general physical 
examination and routine blood and urine studies 
were normal. Results of chest X-rays and plain skali 
X-rays were normal as well as polytomogr ams of the 
orbit and optic canals. Results of orbital ultrasono- 
graphy were normal. Results of the 'T-3, T-4, and 
chem 18 tests were all within the normal range. A 

retrograde femoral arteriogram revealed normal ca- 
rotid and vertebral systems. 

The computed tomography showed a 2.5 x 5.0-em 
cystic mass extending from the right lateral brain 
stem, beneath the temporal lobe and extending Tor- 
ward to the right optic foramen (Figure). There were 
no areas of contrast enhancement and the ventricu- 
lar system was normal, There were no orbital abnor- 
malities. 


A right frontotemporal craniotomy was pet- 





(Acers) Computed tomography 


Figure 
showing midbrain epidermoid tumor. 
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formed. The right optic nerve was displaceé superi- 
orly by an elongated, cystic tumor mass that extend- 
ed along the medial aspect of the carotid artery, back 
and lateral to the optic chiasm and anterior optic 
tract, beneath the temporal lobe and back tothe area 
of the right cerebral peduncle. 

The capsule was opened and amorphous material 
was aspirated and submitted for a frozen hissopatho- 
logic examination. The specimen was interpreted as 
squamosal material compatible with a cholesteo- 
toma. The tumor and its capsule were removed 
except at its attachment to the right cerebra! pedun- 
cle. The final microscopic impression was that of an 
epidermoid cyst (cholesteotoma). 

The patient tolerated the procedure well and his 
condition remained stable. By the second postopera- 
tive day his vision in the right eye was subjectively 
improved and his oculomotor paresis was un- 
changed. Six days postoperatively his visual acuity 
was R.E.: 6/7.5 (20/25) and L.E.: 6/6 (20/20). His 
visual field defect had decreased significantly and 
his oculomotor paresis was essentially unchanged. 

Twenty days —— his visual acaity was 
6/6 (20/20) in each eve and the visual defect on the 
right had fully resolved. The oculomotor paresis was 
greatly improved, and the exophthalmometry read- 
ings were equal. 





DISCUSSION 


Several factors should have alerted me 
to the possibility of an intracranial rather 
than orbital lesion. A compressive orbital 
lesion would probably be more likely to 
show pallor of the optic nerve head to a 
greater degree than a more posterior (in- 
tracranial) lesion. 

Usually when ophthalmoplegia pre- 
cedes proptosis, the likelihood is that of 
an intracranial lesion; whereas simultane- 
ous development of the paresis aad the 
proptosis suggests an orbital lesion.?? 
The 3-mm exophthalmometric difference 
subsequently cleared and was prebably 
caused by muscle laxity secondary to the 
oculomotor paresis. 

Expanding intracranial lesions simulta- 
neously involving the oculomotor nerve 
and the optic nerve, may more likely 
involve adjacent ocular motor and sen- 
sory nerves as well as the cavernous sinus 
and chiasm. In this patient there was 
isolated involvement of only the oculo- 
motor and optic nerves without venous 
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congestion or evidence of a chiasmal field 
defect. 

Intracranial epidermoid tumors (cho- 
lesteotomas) are benign, slow-growing, 
encapsulated tumors, representing less 
than 1% of all intracranial tumors. They 
are considered to be embryonic inclu- 
sions that are lined by squamous epitheli- 
um and contain keratin, cellular debris, 
and cholesterol. 

Most of these tumors originate from the 
subarachnoid cisterns, but they may 
oceur anywhere in the brain. The most 
common sites are the cerebellopontine 
angle, parasellar region, temporal lobe, 
parietal lobe, fourth ventricle, interped- 
uncular fossa, and thalamus. 

Approximately half of these tumors 
produce localizing signs and the other 
half produce increased intracranial pres- 
sure without such signs. The signs and 
symptoms vary, of course, with the loca- 
tion of the tumor and are not particularly 
different from those of other tumors in the 
same location, except for the relatively 
long duration of symptoms. Most epider- 
moids produce initial symptoms between 
the ages of 20 and 40 years, but they can 
occur at any age.* 

Of importance in this case though, is 
that a mass lesion whose main body lies 
as far posteriorly as the midbrain-pons, 
could give rise to clinical findings of 
ocular motor paresis, proptosis, and visu- 
al loss, which are usually ascribed to the 
orbital apex syndrome. 


SUMMARY 


A 48-year-old man had symptoms and 
signs of the orbital apex syndrome. All 
orbital and systemic studies were unre- 
vealing. The computed tomography scan 
showed a cystic lesion external to the 
pons. The lesion proved to be a cholesteo- 
toma originating in the peduncular fossa 
area, comprising the oculomotor nerve 
proximally and extending anteriorly in a 
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finger-like projection to involve the ipsi- 
lateral optic nerve. 
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OPHTHALMIC MINIATURE 


50 years ago this month in The Journal 
Society Proceedings of the Ophthalmological Society 
of the United Kingdom 

GRADED SQUINT OPERATIONS—Mr. F. A. Williamson-Noble de- 
scribed modifications of classical operations for squint, remarking 
that every operation for squint was a graded one. In place of 
tenotomy it was much simpler to put the muscle back a certain 
number of millimeters. He performed the operation under general 
anesthesia, as it was pleasanter for the patient, and the operator 
could proceed with greater deliberation than under local anesthesia. 
He inserted the scleral sutures first. Of sixteen cases so operated 
upon which he could trace, all but two were successes. Of the two 
failures, one was due to an error of judgment, as he had underesti- 

mated the effect of Wilkinson's resection advancement. 
Society Proceedings, Edited by Lawrence T. Post 


Am. J. Ophthalmol. 19:748, 1929 
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NON-APPROVED USE OF FOOD 
AND DRUG ADMINISTRATION 
APPROVED DRUGS 


Considerable confusion and fear exist 
concerning the legal status of the Food 
and Drug Administration (FDA) ap- 
proved package insert that accompanies 
each medication (and which is printed in 
the Physician's Desk Reference). This 
confusion affects not only physicians but 
the nursing profession and the drug in- 
dustry as well. Two examples demon- 
strate the situation: 

l. At a teaching hospital a resident 
physician mistakenly ordered a lethal 
dose of methotrexate, a folic acid antago- 
nist, for a patient in the oncology ser- 
vice. Immediately after its administra- 
tion, the resident realized his error and 
rushed to the chief of his service, who 
personally ordered the antidote, Leucov- 
orin (folinic acid). In the Physician's 
Desk Reference (PDR) under Leucovorin 
(Lederle) the correct dose is “to be given 
in amounts equal to the weight of the 
antagonist given.” However, the nurse 


looked in the PDR under methotrexate 
(Lederle). There it states that as an anti- 
dote for overdosage, Leucovorin, “may be 
administered by intravenous infusion in 
doses up to 75 mg within 12 hours.” 
Because the dose ordered was in excess of 
75 mg, the nurse refused to give it. She 
cited the PDR statement and her fear of 
being sued for nursing malpractice. The 
chief of the service gave the Leucovorin 
himself. 

2. In Wilmington, Delaware, on Sept. 
29, 1977, oral argument was heard in a 
preliminary injunction by the Pharma- 
ceutical Manufacturers Association 
(PMA) against the FDA and the Depart- 
ment of Health, Education and Welfare. 
It concerned patient package inserts for 
estrogen drug products. The FDA had 
proposed a regulation that would require 
package inserts for these drugs in order 
that patients could determine the risks 
and benefits of treatment. Judge Stapleton 
heard the PMA’s case against the FDA. 
On the point that the regulation would 
interfere with the practice of medicine, he 


626 


VOL, 88, NO. 3, PART II 


concluded that it did not prohibit the 
physician from exercising his own profes- 
sional judgement nor would it constitute 
third party control. If, because of the 
package insert, the patient altered his 
decision with regard to taking the drug, 
this was not construed by the judge as 
interference with the practice of medi- 
cine. Judge Stapleton denied the prelimi- 
nary injunction. 

The purpose of the preceding was not 
to promote fear and confusion but to 
show that they exist and that they extend 
to other groups besides physicians. In- 
deed, the head of the FDA, Donald Ken- 
nedy, Ph.D., has made written statements 
that should clear the air and provide con- 
siderable relief to our profession. The 
following, excerpted from an article in 
The Western Journal of Medicine (127: 
499-534, 1977), makes clear that the FDA 
is attempting to control the claims of the 
drug manufacturers and not the practice 
of medicine. 


Real communication between the medical pro- 
fession and FDA depends upon exorcising sev- 
eral myths about the regulatory process. These 
myths are pernicious as well as persistent, for 
they divert the free flow of understanding be- 
tween those who deliver health care and those 
who seek to support their efforts. 

Myth Number One: Drug labeling is FDA’s 
way of telling physicians exactly what they can 
and cannot do with prescription medicines, and 
physicians who prescribe for unlisted indica- 
tions are violating the law. 

Myth Number Two: In those instances where 
there is widespread prescribing for an indica- 
tion not specified in the labeling, FDA seems 
unwilling or at least insensitive to the need to 
eliminate the unjustified threat of malpractice 
litigation by expanding the list of approved 
indications. 

With regard to the first of these, the plain fact 
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tion is derived from the data submitted with the 
new drug application. 

Once the new drug is marketed, the physician 
may, as part of the practice of medicine, lawful- 
ly prescribe a different dosage for his patient, or 
may otherwise vary the conditions of use from 
those approved in the package insert —without 
informing or obtaining approval of the Food 
and Drug Administration. Although the law 
does not require a physician to file a notice of 
claimed exemption for an investigational new 
drug (IND) before prescribing an approved 
drug for an indication not specified in the 
labeling, or to submit to FDA data concerning 
the therapeutic results and any adverse reac- 
tions observed, it is sometimes in the best 
interests of both physician and public that these 
things be done. 

Í know that there are legitimate concerns on 
the part of physicians that failure to follow the 
labeling of a drug may be used as evidence of 
malpractice. Although failure to follow labeling 
has sometimes been cited as showing a lack of 
adherence to the usual practice of medicine, it is 
only one element among many considered by 
the courts—some of the others being scientific 
articles, texts, and expert opinion. The impor- 
tant consideration is whether departure from 
approved indications is documented by a legit- 
imate scientific rationale for such use. ... 

What about the other problem: FDA's failure 
to expand the list of indications even when, it 
seems, prescribing for an indication is wide- 
spread? 

One example often cited in this regard is the 
labeling of propranolol, which was criticized 
for being confined to use in arrhythmias, hyper- 
trophic subaortic stenosis, and pheochromocy- 
toma, at a time when a number of physicians 
had reported using propranolol with good re- 
sults in other disorders, notably angina pectoris 
and later hypertension. When FDA approves a 
new indication, the law requires that we ap- 
prove it on the basis of adequate and well- 
controlled trials providing scientific evidence 
that the drug is useful for the specific indica- 
tion. If the.drug sponsor—or anyone else for 
that matter—does not submit evidence of this 
kind, there is simply no way we can approve 
such indications, and no way to flex regulatory 
muscle to force the sponsor to do the often 
expensive research necessary. 


is that FDA approves the accuracy of what is on 
the official labeling; the physician takes it from 
there. He or she is responsible for making the 
final judgment about which, if any, of the 
available drugs the patient will receive in light 
of the information contained in the drug label- 
ing and other available data. 

The law requires that when a new drug is 
approved for marketing, the conditions of use 
that the manufacturer or other drug sponsor has 
claimed and proved must be set forth in detail 
in the official labeling. . . All of this informa- 


Although the FDA does not intend or 
believe it is controlling the practice of 
medicine, as a practical matter, doctors, 
nurses, and drug manufacturers are wor- 
ried about the legal implications of the 
package insert. 

However, courts have also recognized 
that in appropriate cases drugs may be 
used for indications other than those set 
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forth in the package insert. As stated by 
Judge Varner in United States v. Evers, 
453 F. Supp. 1141 (M.D. Ala. 1978), a 
recent case in a federal court in Alabama: 


It is well recognized that a package insert may 
not contain the most up-to-date information 
about a drug and the physician must be free to 
use the drug for an indication not in the package 
insert when such usage is part of the practice of 
medicine and for the benefit of the patient. 
Hopefully, the physician would welcome a 
well-documented package insert because he 
finds it useful because the information in it is 
supported by substantial documented evidence. 
However, the physician can ascertain from the 
medical literature and from medical meetings 
new and interesting proposed uses for drugs 
marketed under package inserts not including 
the new proposed usages. The package insert's 
most important educational value derives from 
the fact that it is a well-reviewed, authoritative 
document. New uses for drugs are often discov- 
ered, reported in medical journals and at medi- 
cal meetings, and subsequently may be widely 
used by the medical profession. But the Food 
and Drug Administration does not permit the 
package insert to be amended to include such 
uses unless the manufacturer submits convinc- 
ing evidence supporting the change. The manu- 
facturer may not have sufficient commercial 
interests or financial wherewithal to warrant 
following the necessary procedures to obtain 
FDA approval for the additional use of the drug. 
When physicians go beyond the directions 
given in the package insert it does not mean they 
are acting illegally or unethically and Congress 
did not intend to empower the FDA to interfere 
with medical practice by limiting the ability of 
physicians to prescribe according to their best 
judgment. 


Moreover, the Supreme Court has long 
recognized that direct control of medical 
practice in the United States is beyond 
the power of the federal government. 
Therefore, what constitutes bona fide 
medical practice must be determined 
upon consideration of evidence and at- 
tending circumstances. In making such a 
determination in malpractice litigation, 
the package insert is admissible into evi- 
dence, but it does not establish conclu- 
sive evidence of the standaxd or accepted 
practice in the use of the drug by physi- 
cians and surgeons, or that a departure 
from such directions is negligence. 

Therefore, physicians should continue 
to prescribe medications as the interest of 
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the patient and good medical practice 
dictate. This is the best protection against 

unfavorable malpractice verdicts. 
JOEL S. MINDEL, M.D., 
New York, New York 

AND 

JOSEPH I. GOLDSTEIN, J.D. 
Philadelphia, Pennsylvania 


OBITUARY 


Maynard C. Wheeler, M.D. 
1903-1979 

On April 24, 1979, American ophthal- 
mology lost one of its most loyal and 
devoted members, Maynard C. Wheeler. 
The son of an eye, ear, nose, and throat 
physician, he was born March 2], 1903, 
in Fargo, North Dakota. He grew up in 
Tacoma, Washington. He received his 
preliminary education at the Phillips 
Exeter Academy, Dartmouth College, and 
Stanford University before receiving his 
M.D. from Columbia University. After an 
internship in New York, he joined the 
resident staff at the newly opened Insti- 
tute of Ophthalmology of Presbyterian 
Hospital at New York’s Columbia Presby- 
terian Medical Center where he remained 
until his retirement in 1973, as clinical 
professor. In keeping with his primary 
clinical interest in ocular motility, he es- 
tablished an orthoptic department. and 
muscle clinic, both of which continue to 
function strongly. As chief of the Eye 
Clinic, member of the board of surgeons, 
and director of undergraduate teaching, 
he was an individual upon whom the 
directors of the Eye Institute depended 
heavily. Always eager and ready to help 
the younger residents, his contributions 
in the teaching of the young cannot be 
overestimated. Thoroughly knowledgable 
in the history of American ophthalmolo- 
gy, he wrote a most entertaining book, 
“The American Ophthalmological Socie- 


VOL. 88, NO. 3, PART II 


ty—The First Hundred Years," to com- 
memorate the 100th anniversary of the 
AOS. Appropriately, he was president of 
the AOS at the time. In addition to nu- 
merous publications relating to strabis- 
mus, he wrote a history of the Eye Insti- 
tute of the Columbia Presbyterian Medi- 
cal Center and a manual, "Introduction to 
Ocular Motility,” for beginning residents. 
Apart from ophthalmology, Dr. Wheel- 
ers main interests were his family, who 
survive him: his wife Martha Hollister 
Boynton, his daughter Mrs. Thomas A. 
Burke, his son Maynard B. Wheeler who 
is following his father's path in pediatric 
ophthalmology, and five grandchildren. 
He was an unusually fine woodworking 
craftsman. No doubt as the result of 
this interest, he developed an extensive 
knowledge of trees of the world and had a 
personal library on the subject, which 
could well grace a horticultural museum. 
To those who knew him, he was a stalwart 
and faithful friend. He was loved by his 
patients. Above all, he was fiercely pro- 
tective of the good name and develop- 
ment of ophthalmology. Medicine can ill 
afford to lose individuals of his character. 
ARTHUR GERARD DEVOE 


CORRESPONDENCE 


Letters to the Editor must be typed 
double-spaced on 84/2 x 11-inch bond 


paper, with 1!/a-inch margins on all four 
sides, and limited in length to two man- 
uscript pages. 





Choroidal Folds 
Editor: 

In the article, “Choroidal folds" (Am. J. 
Ophthalmol. 86:380, 1978), by F. C. Can- 
gemi, C. L. Trempe, and J. B. Walsh, the 
authors discuss theories of the possible 
cause of choroidal folds. They mention 
scleral shortening as one possible factor. 
In connection with this, I would like to 
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call attention to my article “Pathology of 
retinal detachment operations” (Am. J. 
Ophthalmol. 43:903, 1957). In that arti- 
cle, I included two illustrations (Figs. 9 
and 16) of the microscopic appearance of 
the choroid after scleral resection for reti- 
nal detachment. These figures show fold- 
ing of the choroid from the site of the 
operation back to the optic nerve, taking 
up the slack of the shortened globo. I 
submit this as evidence that scleral short- 
ening may indeed lead to choroidal fold 
formation. How long these choroidal 
folds persist is another question. 
EDWARD TAMLER, M.D. 
San Francisco, California 


Incidence of Uveal 
Malignant Melanoma 


Editor: 


In the article, "Incidence of uveal ma- 
lignant melanoma in the resident popula- 
tion of Rochester and Olmsted County, 
Minnesota" (Am. J. Ophthalmol. 87:639, 
1979), the authors, Shelby R. Wilkes, 
Leonard Kurland, R. Jean Campbell, and 
Dennis M. Robertson, quoted the annual 
incidence of uveal melanomas reported in 
our article, "Bilateral choroidal melano- 
mas. Case report and incidence" (Arch. 
Ophthalmol. 95:617, 1977), as 4.9 per 
million per year. We would like to point 
out that 4.9 per million per year repre- 
sents the incidence of choroidal and cili- 
ary body melanomas only. 

There were six cases of iris melanomas 
reported in Iowa from January 1969 to 
December 1971 with an incidence of 0.72 
per million per year. The total number of 
uveal melanomas (choroid, ciliary body, 
and iris) reported in Iowa during the same 
three-year period would be 47 with an 
incidence of 5.6 per million per year. 

HANNA F. SHAMMAS, M.D. 

Los Angeles, California 
AND 

ROBERT C. WATZKE, M.D. 

Iowa City, Iowa 
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Reply 


Editor: 


In reply to Drs. Watzke and Shammas’s 
letter regarding our article, “Incidence of 
uveal malignant melanoma in the resident 
population of Rochester and Olmsted 
County, Minnesota," we would simply 
like to respond with two words: “our 
apologies." 

SHELBY WILKES, M.D. 
LEONARD KURLAND, M.D. 

R. JEAN CAMPBELL, M.D. 
DENNIS M. ROBERTSON, M.D. 
Rochester, Minnesota 


BOOK REVIEWS 


Surgery of the Infant Eye. Edited by 
Marvin L. Kwitko. New York, 
Appleton-Century-Crofts, 1979. Hard- 
cover, 525 pages, table of contents, 
preface, index, 14 tables, 394 black and 
white figures. $52.75 
This book offers extensive and up-to- 

date information on surgical treatment in 
the field of pediatric ophthalmology with 
emphasis on areas of recent progress. It 
should be most useful as additional read- 
ing for all those who are already familiar 
with general ophthalmic surgery. 

Widely known experts have contribut- 
ed the 25 well illustrated and fact-filled 
chapters. The chapters include: The in- 
fant eye; Visual acuity testing; Antimicro- 
bial therapy; Congenital ocularanomalies; 
Adnexal congenital deformities; Nystag- 
mus surgery; Extraocular muscles and 
their defects; Surgical procedures involv- 
ing extraocular muscles in infants; The 
nasolacrimal system; Uveitis in the young 
child; Congenital corneal opacification: 
surgical intervention; Keratoplasty in 
children; Monofilament sutures in corne- 
al surgery; Cataract: operative methods 
and current aspiration techniques; Con- 
genital cataract: phacoemulsification; 
The intraocular lens in the cataract pa- 
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tient; Hyphema; Malignant melanoma of 
the iris and ciliary body; Congenital glau- 
coma; The vitreous in infants and chil- 
dren: development and abnormalities; 
Vitrectomy techniques in the infant eye; 
The retina; Congenital orbital tumors; 
Orbit surgery; and Ocular trauma. 

The text offers useful information on 
modern, surgical pediatric ophthalmolo- 
gy in childhood. It will serve as an intro- 
duction for the voung and also as an 
update for the more experienced ophthal- 
mologist. 

J. REIMER WOLTER 


Microsurgery of the Glaucomas. By Mik- 
hail M. Krasnov. St. Louis, C. V. Mosby 
Company, 1979. Hardcover, 184 pages, 
table of contents, preface, index, refer- 
ences, appendix, 92 black and white 
figures, 3 color plates, $35. 


This volume encompasses 17 chapters 
describing the history, indications, and 
principles of glaucoma surgery. The au- 
thor describes his concepts of various 
types of glaucoma and his use of “cause- 
directed surgery." Open-angle glaucoma 
is said to occur either as trabecular, intra- 
scleral, or mixed mechanism type. These 
are distinguished by the the reflux of 
blood into Schlemm’s canal in trabecular 
glaucoma and its absence in the intrascle- 
ral variety. ““Cause-directed operations" 
are trabeculotomy for trabecular glauco- 
ma, sinusotomy for intrascleral glaucoma, 
and trabeculocyclostomy for the mixed 
variety. 

Most of the advances in glaucoma sur- 
gery are attributed to the development of 
microsurgical techniques that make the 
new procedures more successful and 
safer than the classical external filtering 
operations. Combined and "step-by-step" 
operations are described in which various 
mechanical causes of increased pressure 
are corrected. If for example a "dry 


VOL. 88, NO. 3, PART II 


Schlemm’s canal” is encountered during 
sinusotomy for intrascleral glaucoma, tra- 
beculotomy is combined or performed as 
the next step. Hypersecretion glaucoma is 
discussed and its treatment by cycloane- 
mization, coagulation of the long ciliary 
arteries, is described. 

Finally, the author proposes a simpli- 
fied system of cause-oriented glaucoma 
procedures with iridectomy and iridocy- 
cloretraction for narrow-angle glaucoma 
and trabeculectomy with allied proce- 
dures for all other forms of chronic pri- 
mary glaucoma. Other chapters describe 
reoperation and combined operations for 
glaucoma and cataract. The final chapter 
deals with laser microsurgery and de- 
scribes in detail the rationale and use of 
Q-switched lasers in goniopuncture, go- 
niotomy, and cyclodialysis. 

Professor Krasnov is a recognized au- 
thority in the field of microsurgery for 
glaucoma. He has previously described 
much of what is included in the text. 
Although his theories of intrascleral glau- 
coma and his sinusotomy and iridocyclo- 
retraction have not been widely adopted, 
his ideas are innovative and stimulating. 
The book is well organized and well 
written. Few English speaking ophthal- 
mologists could produce a comparable 
text in Russian and this volume should be 
included in the library of all who are 
interested in this field. 

SAMUEL D. MCPHERSON, JR. 


Ocular Histology, 2nd ed. Edited by Ben 
S. Fine and Myron Yanoff. Hagerstown, 
Harper and Row, 1979. Hardcover, 359 
pages, index, foreward, preface, 1 table, 
466 black and white figures, 18 color 
figures. 


The second edition of this excellent 
textbook and atlas is a timely, valuable 
addition to the library of ophthalmology. 
In the seven years between the initial 
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publication in 1972 and publication of 
this second edition, additional techniques 
for anatomic studies have been devel- 
oped, concepts of cytology and histology 
have been established, and we have ac- 
quired knowledge regarding ocular struc- 
ture. Without appreciably lengthening 
the overall text, these advances have been 
incorporated in the current edition. More- 
over, the text contains an entirely new 
chapter on the ocular adnexae by Freder- 
ick A. Jakobiec and Takeo Iwamoto. 

For the reader interested in relating the 
general field of histology to the specific 
features of ocular histology the volume 
contains chapters on electron microscopy 
techniques (including a description of 
freeze-fracture-etch), the cell and its con- 
tents (including information on the func- 
tional role and biochemical components 
of cytoplasmic organelles), cell interrela- 
tions (including desmosomes, terminal 
bars, and tight intercellular junctions), 
extracellular materials (with special con- 
sideration of basement membranes), and 
arrangement of tissues and cells. 

Following these initial considerations, 
the volume contains chapters on the reti- 
na (with an excellent treatise on retinal 
ultrastructure and useful statements on 
topographic variations), vitreous body, 
lens, cornea and sclera, uveal tract, anteri- 
or chamber angle, and optic nerve. 

The chapter on the ocular adnexa by 
Jakobiec and Iwamoto is a welcome addi- 
tion to the text. Information on eyelids, 
conjunctiva, and orbit is certain to be of 
practical value. 

In all sections, the illustrations are su- 
perb. Complex concepts are well pre- 
sented in line drawings and hundreds of 
figures present the electron microscopic 
features of histology. 

For ophthalmologists at all stages of 
professional knowledge and in all fields 
of professional practice, precise knowl- 
edge of structure is essential. This knowl- 
edge is a foundation for assimilating new 
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knowledge and for correlating informa- 
tion derived from several fields of medi- 
cal science. For ophthalmologists and 
others interested in histology of the eye 
and adnexae, this volume is an excellent 
source of information. 

BRADLEY R. STRAATSMA 


SYMPOSIA 


Behçeťs Disease. Edited by N. Dilsen, 
M. Konice, and C. Ovul. Amsterdam, 
Excerpta Medica, 1979. Hardcover, 308 
pages, table of contents, 93 tables, 70 
black and white figures. $61. 


SHIMIZU, T.: Clinicopathological studies on 
Behçetť’s disease 


MAEDA, K., AND NAKAE, K.: Epidemiological study 
on dead cases of Behget’s disease in Japan 


ISHIKAWA, S., MIYATA, M., FUJIWARA, N., HORI, Y., 
NAKANO, K., MIYAZAWA, S., AND MOROHOSHI, Y.: 
Experimental “ muco-cutaneo-entero-genital syn- 
drome” in pedipieed miniature swine (toxicological 
study) 


NISHIYAMA, S., MURAKAMI, M., AND Honi, Y.: The 
etiological role of organic chloride in Behget's dis- 
ease 


SHIMIZU, K., ISHIKAWA, S., MIYATA, M., YOSHIDA, 
H., AND Kuso, H.: Relationships between the 
changes of serum copper levels and ocular attacks 
in Behcet's disease (an etiological consideration) : 


Hori, Y., MIYAZAWA, S., MIYATA; M., ISHIKAWA, 
S., AND NISHIYAMA, S.: Ultrastructural X-ray micro- 
analysis of tissues in Behget's disease 

4 u 


SHISHIDO, A., AND YAMANOUCHI, K.: Virological 
studies on etilogy of Behcet's disease in Japan 


DILSEN, N., ERBENGI, T., KONICE, M., URGANCIO- 
GLU, M., GURSOY, E., OVUL, C., AND OZDOGAN, E.: 
Type C virus-like particles in glomerular basement 
membrane in a case of Behęet's disease with amy- 
loidosis 


UGA, S., ISHIKAWA, S., AND WAKAKURA, M.: Histo- 
pathology of the optic nerve and retina in Behcet’s 
disease 


FUKUDA, Y., AND WATANABE, I.: Pathological stud- 
ies on intestinal Behcet’ S (entero-Behget’ s) disease 


BARNES, C. G., VERNON-ROBERTS, B., AND 
REVELL, P. A.: Synovial pathology i in Behcet's syn- 
drome 
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NOYAN, B., AKTIN, E., TANGOR, A., AND OZCAN, H.: 
A post-mortem study on a case of Behçet s disease 
affecting the central nervous system and the other 
organs 


HAMZA, H., AND BEN AYED, H.: Clinical and histo- 
logical study of 55 cases of Behçet s disease 


RAMALHO, P. S5., RODRIGO, F. G., MAGALHAES, 
A. S, SILVERIRA, J. C. B., ALMEIDA, M. F., AND 
MIRANDA, C. A. M.; : Behget’ s disease in Portugal: A 
review of 17 cases 


AKSUNGUR, L., CAYHAN, A., AND SENTUT, Z.: A 
clinical and histopathological study of 35 patients 
with Behcet’s disease ` 


BASERER, T., MIRZATAS, C., AND Basan, E.: A 
clinical study of 147 patients with Behcet’ S disease 


DILSEN, N., KONICE, M., AND OVUL, C.: Clinical 
evaluation of 106 cases of Behget s disease 


SAYLAN, T., URGANCIOGLU, M., AKARCAY, K., AND 
BOZAN, G.: General data of the patients with 
Behcet's disease 


AOKI, K., OHNO, S., OHGUCHI, M., AND SIGIURA, S.: 
Familial Behget’s disease 


ANDAC, K., PAMUKCU, K., AND ERGULLU, H.: He- 
reditary Behçet S disease: ‘Case reports in two fami- 
lies 


MEYEB-SCHWICKERATH, G.: Retinal involvement 
in Behget’s disease ` 


BONAMOUR, G., GRANGE, J. D., AND BONNET, M.: 
Retinal vein inyolvement in Behget’s disease 


DILSEN, N., KONICE, M. AND OVUL, C.: Arthritic 
patterns in Behcet's disease 


HAMZA, M., HACHICHA, A., AND BEN AYED, H.: 
Ankylosing spondylitis and Behget’s disease 


ROSENTHAL, T., WEISS, P., AND GAFNI, J.: Evi- 
dence of a benign renal lesion in Behcet's disease 


AKKAYNAK, S., ENACAR, N., COBANLI, B., AYAS, G., 
MORTAKAYA, M., IMECIK, O., HACIHABIBOGLU, G., 
AND YUCEL, K.: Behcet's disease and lungs 


DILSEN, N., KONICE, M., GAZIOGLU, K., CAVDAR, 
Ts ULAGAY, I., AND OVUL, Cz Pleuropulmonary 
manifestations in Behget's disease 


DILSEN, N., KONICE, M., ERBENGI, T., OVUL, C., 
BERKER, F., ARAL, O., URGANCIOGLU, M., AND 
OZDOGAN, E.: Amyloidosis i in two cases of Behçet’s 
disease 


BASLO, P., KARA, I., EKER, E., KOTOGYAN, A., 
KAYALI, H., OZDAMAR, E., AND SECKIN, I.: Clinical 
electrophysiological, immunological and electron- 
microscopic investigation of Behcet's disease 
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OHGUCHI, M., SUGIURA, S., AOKI, K., AND OHNO, S.: 
Studies on pituitary-adrenal function in Behcet's 
disease 


URGANCIOGLU, M., SAYLAN, T., SARACBASI, Z., 
ATAMER, T., AND TANGUN, Y.: Plasma fibrinolytic 
activity in Behcet's disease 


O’DuFFY, J. D.: Prognosis in Behget’s syndrome 


EHRLICH, G. E.: Behcet's syndrome: Disease entity 
or diagnosis under another name? 


LEHNER, T.: Immunological aspects of Behcet's 
syndrome 


MATSUMURA, Y. MIZUSHIMA, Y., MORITO, T, 
SANO, Y., AND MATSUMURA, N.: Disorders of in- 
flammatory and immunological responses in 
Behgcet's disease 


MATSUMURA, N., MATSUMURA, Y. AND MIZ- 
USHIMA, Y.: Studies on cutaneous hyperreactivity 
and leukocyte chemotaxis in Behcet's disease 


MATSUMOTO, A., HASHIMOTO, T., AND SHIMIZU, T.: 
Vascular permeability and lysosomal kinetics in 
Behget’s syndrome 


AZIZLERLI, G., SAYLAN, T., COLOGLU, A.S. 
BOZAN, G., AND URGANCIOGLU, M.: Major immu- 
noglobulins in Behget’s disease and a study with 
direct and indirect immunofluorescent methods 


KONICE, M., AND DILSEN, N.: Autoantibodies, 
serum immunoglobulins and C3 in Behcet's disease 


ANDAC, K., OZGUVEN, O., ERGULLU, H., AND 
TERCI, A.: Humoral antibodies in Behget's disease 


ONES, U., URGANCIOGLU, M., YAKACIKLI, S., AND 
YALCIN, I.: Behget’s disease and hepatitis B antigen 


AKSUNGUR, P.: The determination of hepatitis sur- 
face antigen and antibody in patients with Behcet's 
disease 


BERKEL, A. I., ERSOY, F., FIRAT, T., AND KAZOKO- 
GLU, H.: Immunologic studies in Behcet's disease 
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YAZICI, H., YALCIN, B., AKOKAN, G., EZER, G., 
AKTULGA, A., PAZARLI, H., TUZUN, Y., AND MUFTU- 
OGLU, A.: Immunological and rheumatological 
studies in Behget’s disease 


OHNO, S., SUGIRUA, S., AOKI, K., AND OHGUCHI, M.: 
Studies on HLA antigens in Behget’s disease 


Hamza, M., SOHIER, R., BETUEL, H., AND BEN 
AYED, B.: HLA-B5 and Behcet's disease 


BONNET, M. Immunosuppressive therapy of 
Behcet’s disease: Clinical evaluation of 12 cases 


HinkKATA, K., Izawa, Y., MASUDA, K., AND OHARA, 
K.: An evaluation of immunosuppressant therapy in 
Behcet's disease 


FiRAT, T., AND KAZOKOGLU, H.: Immunosuppres- 
sive treatment in Behcet’s disease (report of 100 
cases) 


URGANCIOGLU, M., SAYLAN, T., AKARCAY, K., AND 
SEZEN, T.: Immunosuppressive therapy in Behcet's 
disease 


MIZUSHIMA, Y., MATSUMURA, N., MORI, M., AND 
MATSUMURA, Y.: Colchicine in the treatment of 
Behcet's disease 


KONICE, M., DILSEN, N., URGANCIOGLU, M., AND 
OVUL, C.: Colchicine therapy in Behget's disease 


BERNHARD, G. C., GOLDMAN, A. L., KOZIN, F., AND 
HEM, L. R.: Further observations on the treatment 
of Behcet's syndrome with transfer factor 


MINESHITA, S., OGINO, T., AND SHIMIZU, T.: The 

clinical features of the intestinal ulcers with 

i eus disease and the treatment with sulphapyri- 
ine 


MINESHITA, S., OGINO, T., AND SHIMIZU, T.: Zinc 
therapy in Behget's disease 


GURLER, A., AND TAT, A. L.: A treatment trial on 
Behget’s syndrome with Sabin (polio) vaccine 
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EDITED BY DaviD SHOCH, M.D. 


Annals of 
Internal Medicine 


CYCLOPHOSPHAMIDE IN THE MANAGE- 
MENT OF ADVANCED GRAVES’ OPH- 
THALMOPATHY. Bigos, S.T., Nisula, 
B. C., Daniels, G. H., Eastman, R. C., 
Johnston, H. H., and Kohler, P. O. 
(Div. Endocrinol, Maine Med. Ctr., 
Portland, Maine). Ann. Intern. Med. 
90:921, 1979. 


Three patients with advanced Graves' oph- 
thalmopathy were treated with cyclophospha- 
mide. All had proptosis and diplopia. One 
patient had disabling iatrogenic Cushing's 
syndrome from steroid treatment of the oph- 
thalmopathy and had undergone bilateral or- 
bital decompression before cyclophospha- 
mide therapy; steroids could not subsequently 
be withdrawn. When cyclophosphamide was 
administered to the cushingoid patient, with- 
drawal of glucocorticoid therapy was then 
possible. Diplopia completely resolved in two 
patients and improved in the third coincident 
with administration of cyclophosphamide. 
Deteriorating visual acuity resolved in one 
patient. Chemosis improved in the two affect- 
ed patients. Proptosis was unchanged in all 
three patients. Cyclophosphamide deserves 
further study as a therapeutic agent in Graves’ 
disease. (12 references)—Authors’ abstract 


Annals of Neurology 


CEREBRAL COLOR BLINDNESS: AN AC- 
QUIRED DEFECT IN HUE DISCRIMINA- 
TION. Pearlman, A. L., Birch, J., and 
Meadows, J.C. (Depts. Neurol., 
Neurol. Surg, Physiol, and Bio- 
physics, Washington Univ. School Med., 
St. Louis, Mo.). Ann. Neurol. 5:253, 
1979. 


A 44-year-old man with normal color vision 
suffered two cerebral infarctions that pro- 
duced first a right and then a left superior 
homonymous quadrantanopia and also caused 
prosopagnosia, topographical disorientation, 
and severely impaired color vision. Computed 
tomography demonstrated extensive lesions in 
both inferior occipital lobes in the territories 
of the lateral branches of the posterior cerebral 
arteries, involving the lingual and medial occi- 
pitotemporal gyri bilaterally; these gyri con- 
tain the inferior portion of striate cortex and 
segments of extrastriate visual cortex. The pa- 
tient had no difficulty in giving the correct 
color names associated with common objects 
presented either verbally or in outline draw- 
ings. Standardized testing with the 
Farnsworth-Munsell 100-hue test, the Nagel 
anomaloscope, and a method that tests for 
just-noticeable differences between mono- 
chromatic stimuli all showed that the patient's 
ability to distinguish one color from another 
was markedly impaired but not totally absent. 
In contrast, visual acuity, reading, visually 
guided eye movements, and stereopsis were 
normal. Cells in the V-4 complex of monkey 
extrastriate cortex are highly specialized for 
distinguishing one color from another; the hue 
discrimination deficit that was demonstrated 
in this patient with cerebral color blindness 
indicates that a region or regions with similar 
function has been damaged. (5 figures, 1 table, 
44 references) —David Shoch 


Archives of Ophthalmology 
DETERMINANTS OF GRAFT CLARITY IN 
PENETRATING KERATOPLASTY. Abbott, 
R. L., and Forster, R. K. (Bascom Palm- 
er Eye Inst., Univ. Miami School Med., 
Miami, Fla). Arch. Ophthalmol. 97: 
1071, 1979. 


Two hundred and forty consecutive pene- 
trating keratoplasties were followed for a min- 
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imum of six months and in attempt to deter- 
mine which factors were important in the 
retention of graft clarity. Surprisingly donor 
age, death-enucleation time, and  death- 
surgery time did not significantly affect graft 
clarity. The most important negative prognos- 
tic factor was regrafting and the presence of 
vascularization. Favorable prognostic catego- 
ries were, aphakic bullous keratopathy, Fuchs 
and other dystrophies, interstitial keratitis, 
central leucomas with normal anterior cham- 
bers, and keratoconus. Combined penetrating 
keratoplasty with cataract extraction achieved 
the highest percentage of clear grafts. The 
overall incidence of homograft reactions was 
1196, and chronic elevated intraocular pres- 
sure was 13%. (6 tables, 5 references) —David 
Shoch 


FLUORESCEIN ANGIOGRAPHY IN PIG- 
MENTED IRIS TUMORS. Hodes, B. L., 
Gildenhar, M., and Choromokos, E. 
(Dept. Ophthalmol., Northwestern 
Univ. Med. School, Chicago, Il.). Arch. 
Ophthalmol. 97:1086, 1979. 


Three pigmented iris tumors were studied 
with fluorescein angiography. Two malignant 
melanomas leaked dye very early in the arteri- 
al phase, while blockage of fluorescence was 
noted in one melanocytoma. The angiographic 
appearance of these three lesions was consis- 
tent with that, which would be anticipated, 
based on knowledge of similar lesions in the 
fundus of the eye. The authors recommend 
that fluorescein angiography be performed for 
all pigmented iris tumors as part of the diag- 
nostic evaluation. (5 figures, 11 references)— 
Authors' abstract 


BLUE FIELD ENTOPTIC PHENOMENON IN 
CATARACT PATIENTS. Sinclair, S. H., 
Loebl, M., and Riva, C. E. (Massachu- 
setts Eye and Ear Infirm, Boston, 
Mass.) Arch. Ophthalmol. 97:1092, 
1979. 


The phenomenon of seeing leukocytes flow- 
ing in one's own parafoveal retinal capillaries 
has long been known and its clinical value as a 
test of macular function has been reported 
frequently in the past. The authors have de- 
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vised a entoptoscope which essentially diffus- 
es the back of the eye with a light at 430 nm. 
The patients undergoing cataract surgery were 
asked to describe their visual findings and 
many of them reported seeing the moving 
corpusles. This response was compared with 
two-light discrimination, color perception, 
and the Purkinje vascular entoptic phenome- 
non. The responses were then compared with 
postoperative vision. All the tests were equal 
in identifying good maculae but the blue field 
entoptic test identified 75% of the poor macu- 
lae while the other tests identified between 10 
and 2096. À positive response to the blue field 
entoptic test indicates a 0,98 probability of 
good macular function; a negative response 
indicates a 0.82 probability of poor mac- 
ular function, predictions that are better 
than the other three tests or their combina- 
tion. (3 figures, 4 tables, 10 references)— 
David Shoch 


MUCOLIPIDOSIS IV: HISTOPATHOLOGY 
OF CONJUNCTIVA, CORNEA, AND SKIN. 
Kenyon, K.R., Maumenee, I. H., 
Green, W. R., Libert, ]., and Hiatt, R. L. 
(Wilmer Ophthalmol. Inst., Johns Hop- 
kins Med. Inst., Baltimore, Md.). Arch. 
Ophthalmol. 97:1106, 1979. 


The condition of a four-year-old white girl 
of Ashkenazi Jewish parents was diagnosed as 
mucolipidosis IV on the basis of marked cor- 
neal clouding and severe psychomotor retar- 
dation, in the absence of facial-skeletal dyspl- 
asia or abnormal mucopolysacchariduria. The 
results of histochemical and ultrastructural 
studies of conjunctiva, skin, and corneal epi- 
thelium confirmed the combined storage of 
acid mucopolysaccharide and complex lipid 
substances. An unusual histopathologic fea- 
ture of mucolipidosis IV is the predisposition 
for extreme storage involvement of corneal 
epithelial cells with relative sparing of the 
keratocytes, which is a finding of potential 
therapeutic implication. In addition, applica- 
tion of electron microscopic study of cultured 
amniotic cells and conjunctival biopsy speci- 
mens to assess for the parents the mother’s 
subsequent pregnancy additionally emphasiz- 
es the value of ultrastructural studies in the 
diagnosis of lysosomal storage disease. (4 fig- 
ures, 18 references)—Authors’ abstract 
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Archives of Otolaryngology 


NASOLACRIMAL OBSTRUCTION AFTER 
MAXILLARY SINUS AND RHINOPLASTIC 
SURGERY. Osguthorpe, J. D., and Cal- 
caterra, T. C. (Dept. Surg., Univ. Cali- 
fornia School Med. Los Angeles, 
Calif). Arch. Otolaryngol. 105:264, 
1979. 


The authors note that temporary epiphora 
often occurs in the early postoperative phase 
of maxillary sinus and nasal surgery. Edenia is 
presumed to create a functional blockage to 
tear outflow. They also describe 11 patients 
who required dacryocystorhinostomy for re- 
lief of persistent epiphora following nasal and 
sinus surgery. Obstruction apparently occurs 
at the level of the lacrimal sac after too lateral 
an osteotomy in rhinoplasty or at the level of 
the ostium of the nasolacrimal duct after too 
high or anterior a nasoantral window in max- 
illary sinus surgery. (2 figures, 1 table, 11 
references)—Gerald J. Harris 


Australian Journal 
of Ophthalmology 


MALIGNANT GLAUCOMA RELATED TO 
PRIMARY ANGLE CLOSURE GLAUCOMA. 
Lowe, R. F. (82 Collins St., Melbourne, 
Australia). Aust. J. Ophthalmol. 7:11, 
1978. 


From 427 filtering operations for acute angle 
closure glaucoma only 0.7% developed malig- 
nant glaucoma. The risk of malignant glauco- 
ma is sufficiently low that filtering operations 
for closed angle glaucoma should not be 
avoided on this account. No malignant glauco- 
ma occurred with 372 prophylactic peripheral 
iridectomies. Of multiple factors in causation, 
laxity of the zonule is important and this can 
occur as the result of severe and prolonged 
angle closure. (1 figure, 4 tables, 13 
references)—Author’s abstract 


British Journal 
of Ophthalmology 


MANAGEMENT OF ACUTE PRIMARY 
ANGLE-CLOSURE GLAUCOMA: LONG- 
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TERM FOLLOW-UP OF THE RESULTS OF 
PERIPHERAL IRIDECTOMY USED AS AN 
INITIAL PROCEDURE. Playfair, T. J., and 
Watson, P.G. (Dept. Ophthalmol., 
Addenbrooke's Hosp., Cambridge, 
England). Br. J. Ophthalmol. 63:17, 
1979. 


The report is based on 83 cases of primary 
angle-closure glaucoma who presented with 
an acute attack in one or both eyes between 
1965 and 1976, and underwent peripheral iri- 
dectomies two to five days after the attack had 
been brought under control medically; the 
operation on the affected eye was routinely 
followed by prophylactic peripheral iridecto- 
my on the fellow eye. The patients came from 
a local, stable, white population which permit- 
ted follow-up until December 1976 or until the 
patient’s death. The results of the prophylactic 
iridectomies were excellent: only one out of 60 
eyes required miotics for pressure control and 
stability of the visual field. The therapeutic 
iridectomies were successful without addi- 
tional medical treatment in 72% and with 
pilocarpine in 12% of cases. The authors have 
found persistent hypertension during the first 
three to four months after the iridectomy high- 
ly damaging to disk and field and therefore 
recommend reoperation without delay. In 
their hands, trabeculectomies have proved 
safe and usually effective. The various meth- 
ods designed for the recognition, prior to the 
iridectomy, of the eyes requiring filtering sur- 
gery, are regarded as unreliable. The authors 
have not found any evidence that the density 
of cataracts increases after the peripheral iri- 
dectomy. (12 tables, 19 references)—Peter C. 
Kronfeld 


MANAGEMENT OF CHRONIC OR INTER- 
MITTENT PRIMARY ANGLE-CLOSURE 
GLAUCOMA: A LONG-TERM FOLLOW-UP 
OF THE RESULTS OF PERIPHERAL IRI- 
DECTOMY USED AS AN INITIAL PROCE- 
DURE. Playfair, T. J., and Watson, P. G. 
(Dept. Ophthalmol, Addenbrooke's 
Hosp. Cambridge, England) Br. J. 
Ophthalmol. 63:23, 1979. 

Eighty-five patients of the type specified in 


the title presented between 1965 and 1976. 
The initial operation was a peripheral iridecto- 
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my in 158 eyes and a trabeculectomy in two 
eyes. The status of the visual field at the time 
of presentation proved to be a strong determi- 
nant in the results. In patients with full fields 
at the time of presentation peripheral iridecto- 
mies alone controlled the pressure in 6996 and 
prevented field loss in 7796 of eyes. These 
percentages were raised by another 896 by 
additional treatment with miotics and by still 
another 7% by further surgery. This left about 
15% uncontrolled in terms of pressure (P > 21) 
of whom less than half sustained field loss. In 
eyes with field loss at the time of presentation 
the iridectomy alone achieved pressure control 
and field stabilization in only 2196. Miotics 
and further surgery improved these results 
substantially, but still left 2496 of eyes uncon- 
trolled in terms of pressure and 27% in terms 
of field loss. In the face of complete angle 
closure, elevated pressure and substantial 
field defects, the authors now feel that the 
initial operation should have been a trabecu- 
lectomy instead of a peripheral iridectomy. (2 
figures, 9 tables, 17 references)—Peter C. 
Kronfeld 


SENILE DISCIFORM MACULAR DEGENER- 
ATION: FEATURES INDICATING SUIT- 
ABILITY FOR  PHOTOCOAGULATION. 
Grey, R. H. B., Bird, A. C., and Chis- 
holm, I. H. (Dept. Clin. Ophthalmol., 
Inst. Ophthalmol., and Moorfields Eye 
Hosp., London). Br. J. Ophthalmol. 63: 
85, 1979. 


Theoretically, eyes with senile disciform 
n acular degeneration are suitable for photoco- 
a: ‘ation if subretinal neovascularization is 
charly brought out in the fluorescein angio- 
gram and separated from the foveola by a dis- 
cernible gap (about 100 nm). Assuming that a 
controlled study will prove that photocoagula- 
tion is truly beneficial, i.e., produces signifi- 
cantly better results than the natural course of 
the disease, a large number of patients will 
become eligible for treatment. In the present 
study a retrospective search for gross, readily 
determinable features of suitability was made 
in the records of 398 nondiabetic patients with 
senile macular degeneration studied angio- 
graphically in the course of one year. Visual 
acuity and duration of subjective symptoms 
indicative of a change in central vision were 
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found to be strongly correlated with suitability 
for treatment. Almost 10096 of the patients 
with 6/6 (20/20) acuity at the time they pre- 
sented in the clinic were found suitable for 
treatment, This percentage dropped to 45% at 
acuities of 6/18 (20/60) and 4% at acuities of 
6/60 (20/200). Similarly, the percentage of 
suitable cases was high during the first month 
of subjective symptoms, dropped to 4096 dur- 
ing the second and to 10% during the 
fourth month of subjective symptoms. (2 
figures, 3 tables, 19 references)—Peter C. 
Kronfeld 


OPTIC NEUROPATHY AND KETOGENIC 
DIET. Hoyt, C. S., and Billson, F. A. 
(Dept. Ophthalmol., Univ. California, 
San Francisco, and Univ. Sydney, Aus- 
tralia). Br. J. Ophthalmol. 63:191, 1979. 


In two cases of seizures (a five-year-old boy 
and a seven-year-old girl) the neurologist had 
to resort to ketogenic diets (3-4 g fat for every 1 
g of nonfat) in conjunction with anticonvul- 
sant drugs. This regime controlled the seizures 
satisfactorily until, at the end of the first year, 
partial loss of vision was detected in the first 
case at a preschool examination and in the 
second case by her own observation. The 
visual loss was characterized by bilaterality, 
symmetry and only slight quantitative differ- 
ences between the two cases. Centrocecal sco- 
tomas were demonstrable in both cases, per- 
formance on the H-H-R color plates indicated 
severe impairment of red-green perception; 
pupils and fundi were normal. Extensive 
search for new neurological or systemic abnor- 
malities revealed low serum transketolase lev- 
els suggesting thiamine deficiency which is 
not an unexpected effect of ketogenic diets not 
supplemented with vitamin B complex. The 
patient's parents had been informed of that 
aspect of the special diet, but had neglected it 
in their struggle with the child's unhappiness 
over the unpalatable diet. The therapeutic test, 
i.e., the addition of thiamine (50 mg/day) and 
vitamin B complex to the ketogenic diet and 
anticonvulsant medication, confirmed the di- 
agnosis of optic neuropathy due to nutrition- 
al deficiency. Within three months visual 
acuity, visual fields, and color perception re- 
turned to normal. (19 references)—Peter C. 
Kronfeld 


638 


Journal of the American 
Medical Association 


PROPRANOLOL AND EYE SYMPTOMS. Hal- 
loran, T. J. (Naval Regional Med. Ctr., 
Portsmouth, Va.). J.A.M.A. 241:2784, 
1979. 


The beta-blocker practolol has been impli- 
cated in an oculomucocutaneous syndrome 
but thus far there have been no such reports 
with other beta-blockers. The author here re- 
ports a 70-year-old man who was treated with 
propranolol for hypertension and angina 
pectoris. During each of three separate courses 
of propranolol administration, the patient had 
a dry, gritty sensation in both eyes. The symp- 
toms started two months after the onset of the 
drug ingestion and abated in two weeks when 
the propranolol therapy was discontinued. In 
the patients with a toxic response to practolol 
there were positive antinuclear antibody titers. 
This was not true for the patient here reported. 
(4 references)—David Shoch 


Journal of Laboratory 
and Clinical Medicine 


METABOLIC STUDIES IN TWO FAMILIES 
WITH HYPERORNITHINEMIA AND GY- 
RATE ATROPHY OF CHOROID AND RETI- 
NA. Yatziv, S., Statter, M., and Merin, S. 
(Depts. Pediatr. and Ophthalmol., Ha- 
dassah Univ. Hosp., Jerusalem, Israel). 
J. Lab. Clin. Med. 93:749, 1979. 


Studies on the metabolism of selected amino 
acids were carried out in five patients with 
gyrate atrophy of the choroid and retina and 
four obligate heterozygotes. Hyperornithine- 
mia, hyperornithinuria, and hypolysinemia 
were found in all patients. In one of the 
patients, the condition was diagnosed as early 
as four years of age. Ornithine loadings in the 
affected individuals did not induce the expect- 
ed elevation of plasma glutamic acid and pro- 
line. Oral lysine tolerance tests in patients 
resulted in (1) enhancement of the hyperor- 
nithinuria and hyperlysinuria and (2) eleva- 
tion of plasma lysine levels, which were below 
values obtained from normal controls. Supple- 
mentation of the regular diet with lysine for a 
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period of one month increased plasma lysine 
but had no effect on plasma ornithine concen- 
tration. (6 figures, 4 tables, 18 references)— 
Authors' abstract 


Journal of Neurology, 
Neurosurgery and 
Psychiatry 
REMITTENT PAINFUL OPHTHALMOPLE- 
GIA: THE TOLOSA-HUNT SYNDROME? 
Dornan, T. L., Espir, L. E., Gale, 

E. A. M., Tattersall, R. B., and Worth- 
ington, B. S. (Nottingham Gen. Hosp., 
Nottingham, England). J. Neurol., 

Neurosurg., Psychiatry 42:270, 1979. 


Seven patients with remittent painful oph- 
thalmoplegia for which no specific local cause 
was found are reported here. One had coinci- 
dental rheumatoid arthritis, and another had 
actinomycosis of the ipsilateral middle ear and 
contralateral parotid gland. The other five had 
no evidence of generalized autoimmune dis- 
ease nor any other systemic disorder, two 
having separate episodes affecting each side. A 
history of relapsing and remitting painful oph- 
thalmoplegia is suggestive of the Tolosa-Hunt 
syndrome, but it is rarely possible to confirm 
that the lesion in the cavernous sinus is the 
result of non-specific granulomatous infiltra- 
tion so that the diagnosis remains one of 
exclusion. Carotid arteriography may show 
narrowing of the intracavernous part of the 
internal carotid artery. Orbital venography 
may also be helpful, particularly when the 
carotid arteriogram is normal. Its recognition 
is important since the response to steroids, 
although not specific, is rapid in most patients, 
and the prognosis for complete recovery is 
relatively good. (1 table, 25 references)— 
David Shoch 


CORRELATION OF CAT SCAN AND VISUAL 
FIELD DEFECTS IN VASCULAR LESIONS 
OF THE POSTERIOR VISUAL PATHWAYS. 
McAuley, D. L., and Ross Russell, 
R. W. (Inst. Neurol., National Hosp., 
Queen Square, London). J. Neurol., 

, Neurosurg., Psychiatry 42:298, 1979. 
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Thirty-nine patients with various types of 
isolated homonymous hemianopias resulting 
from ischemic lesions in the posterior parts of 
the cerebral hemisphere were examined by 
CAT scanning. Most had localized low density 
lesions within the distribution of the posterior 
cerebral artery. The location of these lesions 
(deduced from a separate anatomical study of 
postmortem brain cut in the plane of the CAT 
scanner) was correlated with visual field de- 
fects. Lesions giving rise to quadrantic defects 
were smaller than those causing total hemi- 
anopias; lower quadrantic defects tended to 
Occur in superior cuts and vice versa. Macular 
sparing was associated with survival of the 
occipital pole in some instances. Bilateral 
cases had a higher prevalence of associated 
defects. (14 figures, 2 tables, 18 references)— 
Authors' abstract 


VISUAL AND SOMATOSENSORY EVOKED 
CORTICAL POTENTIALS IN MULTIPLE 
SCLEROSIS. Trojaborg, W., and Peter- 
sen, E. (Lab. Clin. Neurophysiol., Rig- 
hospitalet, Univ. Hosp. Copenhagen, 
Denmark). J. Neurol., Neurosurg., Psy- 
chiatry 42:323, 1979. 


The diagnostic value of the pattern reversal 
evoked cortical potential (VEP) and the soma- 
tosensory evoked cortical potential (SEP) has 
been compared in 50 patients with established 
or suspected multiple sclerosis. A prolonged 
latency of VEP was found in 96% of definite 
cases of multiple sclerosis, 5896 of probable 
cases, and 2096 of possible cases. A prolonged 
latency of SEP by stimulation of the median or 
peroneal nerves or both was found in 86% of 
definite cases of multiple sclerosis, 8396 of 
probable cases, and 50% of possible cases. 
When combining the results of all three tests 
the diagnostic yield increased to 100%, 92%, 
and 5096, respectively. (6 figures, 4 tables, 26 
references)—Authors' abstract 


Klinische Monatsblaetter 
für Augenheilkunde 


RETINITIS SEPTICA ROTH. Busse, H. 
Schiffer, H. P., and Unterberg, W. 
(Univ. Eye Clin. and Clemens Hosp., 
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Munster, West Germany). Klin. Mon- 
atsbl. Augenheilkd. 174:260, 1979. 


A 27-year-old woman who was five months 
pregnant had pyelonephritis due to enterobac- 
teria. She became febrile and toxic and was 
treated with antibiotics. At this time her reti- 
nas were normal. After three days of treat- 
ment, her fever subsided and her general 
condition improved. The next day, mul- 
tiple Roth spots—round retinal hemorrhages 
with small white centers—appeared in both 
eyes. This is interesting since the spots were 
documented to first appear after the systemic 
septicemia resolved and implies that 
Roth spots are not bacterial colonies but 
rather a toxic reaction. The spots disappeared 
after three months. (3 figures, 10 references)— 
Peter Egbert 


Lancet 


CHLORPROPAMIDE ALCOHOL FLUSHING 
AND DIABETIC RETINOPATHY. Leslie, 
R. D. G., Barnett, A. H., and Pyke, 
D. A. (Diabetic Dept., King’s College 
Hosp., London). Lancet 1:997, 1979. 


Patients with non-insulin-dependent diabe- 
tes often have facial flushing after alcohol 
when they are on chlorpropamide. This reac- 
tion occurs almost invariably in "Mason-type" 
diabetes, which is a non-insulin-depend- 
ent type of diabetes inherited as a men- 
delian dominant trait. A striking feature of this 
condition is its comparative freedom from 
diabetic retinopathy. Two-hundred and ninty- 
one non-insulin-dependent diabetics were 
examined to see whether there was a difference 
in frequency of retinopathy between 
chlorpropamide alcohol-flushing positive and 
negative cases who were of comparable age 
and duration of diabetes. Retinopathy was 
commoner and often severe in the nega- 
tive patients. Blindness from retinopathy 
was almost confined to the negative cases. 
Since chlorpropamide-alcohol flush is an in- 
herited trait, retinopathy in non-insulin- 
dependent diabetics is to a considerable ex- 
tent, although not entirely, determined by ge- 
netic factors. (1 figure, 2 tables, 5 references) — 
David Shoch 
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Medical Hypothesis 


AN OCULO-CARDIAC HYPOTHESIS OF SUD- 
DEN UNEXPECTED DEATH IN INFANTS. 
Hayes, R. W., and McBrearty, E. (Dept. 
Psychol., North East London Polytech- 
nic, London). Med. Hypothesis 5:477, 
1979. 


The authors present a hypothetical associa- 
tion between pressure on the eye and a vagally 
mediated reflex slowing of the heart beat. They 
postulate that this may be the cause of sudden 
unexpected death in infants also known as 
“cot death” or “crib death”. Premature infants 
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and those with existing electrical instability of 
the heart are more prone to a vagally induced 
slowing of the heart and it is suggested that 
such an oculo-cardiac reflex might be set off if 
the infant slept in such a position that the 
weight of the head could press the eye against 
any irregular surface which might exist on the 
mattress. Such pressure would occur only if 
the infants head was face down around its 
side. It has been reported that more infants 
with sudden unexpected death sleep in this 
position than controls. Further, the authors 
state that children with exophthalmos would 
be more at risk in this respect. (15 refer- 
ences)—-David Shoch 
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must be received at least three months before the date of occurrence. 


GLAUCOMA SOCIETY: INTERNATIONAL 
CONGRESS OF OPHTHALMOLOGY 


The. Glaucoma Society of the International Con- 
gress of Ophthalmology will meet in San Francisco, 
Oct. 28-30, 1982, in close association and as an 
official function of the XXIV International Congress 
of Ophthalmology under the patronage of the In- 
ternational Council of Ophthalmology. Stephen 
Drance of Vancouver and Tohn Hetherington of San 
Francisco are local organizers for the 1982 meeting. 
This meeting is open for registration through John 
Hetherington, M.D., Dept. of Ophthalmology, 
Glaucoma Division, University of California, San 
Francisco, CA 94143. 


SOCIETY OF EYE SURGEONS OF 
INTERNATIONAL EYE FOUNDATION: IV 
WORLD CONGRESS 


The dates of the IV World Congress of the Society 
of Eye Surgeons of the International Eye Founda- 
tion have been changed to Jan. 28-31, 1980. The 
World Congress will be held in Nairobi, Kenya. For 
further information, write J. H. King, Jr, M.D. 
Medical Director, International Eye Foundation, 
7801 Norfolk Avenue, Bethesda, MD 20014. 


MIAMI OPHTHALMOLOGICAL SOCIETY: 
SECOND ANNUAL WINTER SEMINAR 


The second annual winter seminar of the Miami 
Ophthalmological Society will be held in Vail, Col- 
orado, March 15-22, 1980. The fee is $250 for 
practitioners and $125 for residents or fellows. For 
further information, write David J. Singer, M.D., 
F. A, C. S., 1160 Kane Concourse, Suite 302, Miami 
Beach, FL 33154. 


TULANE MEDICAL CENTER: WORKSHOP 
IN ANTERIOR SEGMENT VITRECTOMY 


_ A workshop in anterior segment vitrectomy will 
be held at Tulane Medical Center, New Orleans, 
Louisiana, Feb. 1-2, 1980. For further information, 
write Office of Continuing Education, Tulane Medi- 
cal Center, 1430 Tulane Ave. New Orleans, LA 
70112. 


LONG ISLAND JEWISH-HILLSIDE 
MEDICAL CENTER: A CLINICAL Day IN 
OPHTHALMOLOGY INTRAOCULAR 
TUMORS 


The Department of Ophthalmology of Long Is- 
land Jewish-Hillside Medical Center and the Health 
Sciences Center, State University of New York at 
Stony Brook will sponsor a clinical day in ophthal- 
mology intraocular tumors, Dec. 5, 1979. Tuition is 
$60. For further information, write Continuing Ed- 
ucation Coordinator, Long Island Jewish-Hillside 
Medical Center, New Hyde Park, NY 11042. 


NEW ORLEANS ACADEMY OF 
OPHTHALMOLOGY: 29TH ANNUAL 
SYMPOSIUM ON GLAUCOMA 


. The 29th annual symposium on glaucoma will be 
held in New Orleans, Louisiana, March 22-26, 1980. 
Registration fee is $250 for practicing ophthalmolo- 
gists and $75 for residents. For further information, 
write Paula DiLeo, Executive Secretary, New Or- 
leans Academy of Ophthalmology, 931 Canal St., 
Suite 517, New Orleans, LA 70112. 


HOSPITAL SAINTE-JUSTINE, MONTREAL: 
PEDIATRIC OPHTHALMOLOGY MEETING 


_ A pediatric ophthalmology meeting will be held 

Oct. 25, 1979, at St. Justine Hospital for Sick Chil- 

dren, Montreal, Canada. For further information, 

write Jean Milot, M.D., Director, Dept. of Ophthal- 

mology, St. Justine Hospital, 3175, Chemin Cóte 

——— Montreal Quebec H3T 1C5 Cana- 
a. 


UNIVERSITY OF CALIFORNIA SAN 
FRANCISCO: ANNUAL 
OPHTHALMOLOGY COURSE 


The annual ophthalmology course of the Depart- 
ment of Ophthalmology of the University of Califor- 
nia School of Medicine in San Francisco will be 
devoted to the subject of glaucoma and will be 
presented in honor of Robert N. Shaffer, M.D., 
Clinical Professor Emeritus, who has been selected 
to give the Proctor Lecture, a tribute to his outstand- 
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ing achievements. The course will be held Feb. 6-8, 
1980. For further information, write Extended Pro- 
grams in Medical Education, Room 569-U, Univer- 
sity of California, San Francisco, CA 94143. 


UTAH OPHTHALMOLOGY SOCIETY: 1980 
WINTER MEETING 


The 1980 winter meeting of the Utah Ophthalmol- 
ogy Society will be held in Park City, Utah, Jan. 31, 
Feb. 1 and 2. For further information, write Sherman 
Brinton, M.D., 508 E. South Temple, Salt Lake 
City, UT 84107. 


SECOND ANNUAL STRABISMUS 
WORKSHOP 


The Second Annual Strabismus workshop will be 
held in Steamboat Springs, Colorado, March 1-7, 
1980. For further information, write The Western 
Ophthalmological Society, 790 Wellington, Grand 
Junction, CO 81501. 


ALBANY MEDICAL COLLEGE: 
GLAUCOMA MICROSURGERY COURSE 


The Department of Ophthalmology at the Albany 
Medical College will present a continuing medical 
education course, “Glaucoma microsurgery: modi- 
fied trabeculectomy," Oct. 25-26, 1979. For further 
information, write the Department of Postgraduate 
Medicine, Albany Medical College, Albany, NY 
12208. 


CHILDREN'S EYE CARE FOUNDATION: 
PROPOSALS FOR GRANTS 
The Children’s Eye Care Foundation invites pro- 


posals for-grants in support of research activity in 
pediatric ophthalmology and strabismus. For fur- 
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ther information, write David S. Friendly, M.D., 
Chairman, Medical Advisory Board, The Children’s 
Eye Care Foundation, 1255 New Hampshire Ave., 
N.W., Washington, DC 20036. 


PERSONALS 
EDWARD GROM 


Professor Edward Grom, M.D., F.A.C.S. re- 
ceived the “27 of June" Medal from the president of 
Venezuela. The award was in recognition of his 
outstanding contribution in the field of education 
during the last 30 years. 


HENRY J. L. VAN Dyk 


Henry J. L. Van Dyk, M.D., has resigned as 
chairman of the Division of Ophthalmology at the 
University of Utah to accept a position as professor 
of ophthalmology at Louisiana State University in 
New Orleans. 


RANDALL J. OLSON 


Randall J. Olson, M.D., became the new 
Division Chairman at the University of Utah in Salt 
Lake City, effective July 1, 1979. 


WILLIAM E. DEUTSCH 


William E. Deutsch, M.D., has been appointed 
Acting Chairman of the Department of Ophthalmol- 
ogy at Rush Medical College in Chicago, effective 
July 1, 1979. 


WILLIAM E. LAYDEN 


William E. Layden, M.D., has been appointed 
acting chairman of the Department of Ophthalmolo- 
gy at the University of South Florida at Tampa, 
effective July 1, 1979. 
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ANTERIOR and POSTERIOR SEGMENT VITRECTOMY COURSE 
SPONSORED BY THE 
POST GRADUATE INSTITUTE 
OF THE NEW YORK EYE AND EAR INFIRMARY 
OCTOBER 11-12, 1979 


FACULTY | 
JORGE N. BUXTON, M.D. JAMES C. NEWTON, M.D. 
GERALD B. KARA, M.D. MORTON L. ROSENTHAL, M.D. 
RICHARD S. KOPLIN, M.D. FELIPE |. TOLENTINO, M.D. 


OTHERS TO BE ANNOUNCED 


Pre-operative workup of patient, including sonography. Anterior vitrectomy techniques 
in Cataract and Corneal Surgery. Posterior vitrectomy techniques in Retinal Diseases 
and Surgery. 
Slides, Films, Video-Tapes and Supervised Practice Surgery 
AMA-CME Credits, Category 1: 16 
Registration fee: $400.00 (Luncheons included) 
For registration and further information, please write: 
Jane Stark, Registrar 
Post-Graduate Institute 
New York Eye and Ear Infirmary 


310 East Fourteenth Street 
New York, New York 10003 
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When children are 
unresponsive to the Four Dot Test: 


BERENS 
3 CHARACTER 
TEST 


This instrument is similar to the Four Dot Test, 
except that three characters (green elephant, red 
girl, white ball) replace the four dots. Characters 
are easily identified by very young patients. Red 
and green spectacles are furnished. At optical 

and surgical suppliers. 


R.O. GULDEN & CO., INC. 


225 CADWALADER AVENUE, ELKINS PARK, PA. 19117 
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INTRAOCULAR MICROSURGERY WORKSHOP 
October 5-6, 1979 
Emphasizing OCUTOME and FRAGMATOME Anterior Segment Techniques 
Sponsored by Saint John Hospital, Detroit, Michigan 


This two day Intraocular Microsurgery Workshop is 
designed for both anterior segment and vitreo-retinal 
surgeons and will feature the use of the ultrasonic Frag- 
matome for lens removal, anterior segment surgery and 
Pars Plana Vitrectomy by the Ocutome technique. 


The course will include didactic sessions, movies and 
tapes, covering anatomy, pathology, preoperative eval- 
uation, indications, surgical techniques, post-operative 
care and complications, There will be discussion groups 
with faculty members and practical surgical experience 
on animal eyes. 





Course Fees: $375.00 Compiete 
Two Day Course with Lab Workshops 
$100.00, Two Day Lecture Sessions Only 


CHECKS PAYABLE TO: 

FACULTY: OCUTOME VITRECTOMY WORKSHOP 
Ms c bobo Eye $ Ear yeah ALY. LIMITED REGISTRATION 

owara C. Joondeph, Grosse Pointe, Michigan e 
James W. Klein, Grosse Pointe, Michigan i 16 HOURS CATEGORY I CREDIT 
Ronald G. Michels, Johns Hopkins, Baltimore, MD INFORMATION: 
David H. Orth, Chicago and Harvey, illinois Ms. Marion Lynch 
Lawrence J. Singerman, Cleveland, Ohio 70 Fordcroft 
George O. Waring, Emory University, Atlanta, GA Grosse Pointe, Mich. 48236 


Carole E. West, Grosse Pointe, Michigan Phone: 313-882-4002 





W KOWA R 


fundus camera 





assed From Any Angle 





Helds: 





Q NEW choice of 
and 2.0x lenses 

NEW pivot capability i5 standard 

@ NEW optional tilt capability provides 
motion available 

@ NEW location device can be used in v 

horizontal position 















@ Unsurpassed optical system 
@ Standard d frame/second motorniz 
with data recorder tregular 35mm back and 
small power pack available where 
not required) 
@ Polaroid back (optional 
@ Built-in Spectrotech interference fluores 
filters 
@ Available with NEW counterbalance or 
motorized tables 
3 frame per second high speed RCW 
A NEW infrared system is also available. 
write for details. 




















458 Parkway, Lawrence Park industrial District, Broomall, PA 19008 
Philadelphia « New York « Boston » Los Angeles « Chicago * Houston « Atlanta * Cleveland 
Cali toli free: 800-523-5620 (in PA call 215-353-4320) - All products serviced in Broomall, PA 





-with the future in sight 
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OPHTHALMIC CONTINUING 
EDUCATION PROGRAMS 1979-1980 
JULES STEIN EYE INSTITUTE 
and 
THE DEPARTMENT OF OPHTHALMOLOGY 
UCLA SCHOOL OF MEDICINE 


The Ophthalmic continuing Education Programs consis? of the Annual Jules Stein Seminar, Update Programs and Surgical Courses that 
provide practical instruction concerning current techniques and related aspects of ophthalmic surgical procedures. Conducted by Guest 
Faculty and by the Faculty of the UCLA School of Medicine, Department of Ophthalmology and the Jules Stein Eye Institute, these programs 
are designed for the practicing ophthalmotogist. 

Programs include concise didactic presentations, a Syllabus, demonstrations, and discussion periods. In the Surgical Courses. major 
emphasis is ven to supervised practice surgery in the Ophthalmic Surgery Laboratory of the Institute. l a 

For each Surgical Course, the Institute provides appropriate major surgical equipment (e.g., phacoemulsification units, vitrectomy 
instruments, and photocoagulators); special items such as intraocular lenses. surgical microscopes, practice eyes, and manikins; and 
customary supplies such as sutures, irrigating fluids, and sponges. Prior to each surgical program, participants will receive recommended 
detailed information regarding the required personal surgical instruments, pre-program reading, and other aspects of the program. 

The programs listed in this brochure are presented in conjunction with UCLA Extension, Department of Continuing Education in Health 
Sciences, and are approved for Category | credit by the CMA and AMA. 


OPHTHALMIC CONTINUING EDUCATION PROGRAMS 
October 6, 1979 An Update of Pediatric Ophthalmotogy, Chairman: Arthur L. Rosenbaum, M.D., Enrollment Fee: $85.00 (Limited Enrollment) 
Guest Faculty: A. Linn Murpheree, M.D., John Pratt-Johnson, M.D. 
Course Faculty: Leonard Apt, M.D., Sherwin J. Isenberg, M.D. 
December 8, 1979 Biepharopiasty & Other Cosmetic Surgery of the Eyelid 20.00... tg tea At” Enrollment thru UNEX (213) 825-8154 
Co-Chairmen: Henry |. Baylis, M.D., Harvey A. Zarem, M.D.. 
For Program & Registration Information, contact: UCLA Extension, Dept. of Continuing Education 
10995 Le Conte Avenue, Room 514 Los Angeles, Calif. 90024 


Planned Extracapsular, Phacoemulsification and intracapsular Techniques 000.0. Enrollment Fee: 


Course Faculty: Edwin P Hill, M.D., Kenneth J. Hoffer, M.D., Allan E. Kreiger, M.D., 
Thomas H. Pettit, M.D., Robert M. Sinskey, M.D. 


March 1, 1980 Corneal-External Ocular Disease Surgery COUISP:. o. c oud eee o's sau LEES Enrollment Fee: $225.00 (15 participants) 
Chairman: Thomas H. Pettit, M.D., Patricie E. Bath. M.D., C. Richard Elander. M.D., Jeremy E. Levenson. M.D. 
April 24-25, 1980 Eleventh Annual Jules Stein Lecture and Annual Postgraduate Seminar 6.00.00. Century Plaza Hotel 
Co-Chairmen: Allan E. Kreiger, M.D., Alan L. Shabo, M.D., Bradley R. Straatsma, M.D. 
May 10, 1880 Photocoagulation Therapy Courtrss oer eee eee TIEN Enroliment Fee: $200.00 (20 participants) 
Chairman: Stanley M. Kopelow, M.D.. Barry M. Kerman. M.D., Alan L. Norton, M.D., John R. Privett. M.D. 
June 7, 1980 Glaucoma Surgery Course ©... Enroliment Fee: $225.00 (15 participants) 


.. Chairman: Robert E. Christensen, M.D., Kenneth J. Hoffer, M.D., 
Timothy V. Scott, M.D., Roger W. Sorenson, M.D., Howard H. Stone, M.D. 


A 10% service charge will be withheld on all cancellations. Cancellations must be received in this office 30 days prior to Program. 


Please indicate Program(s) preferred: 


T D —ñ — — — —— E 
Saran renee |: ||. ane ceed carne, Sean ARUM 


„Lam enclosing my check inthe amount of $ 0 ^ forenroliment in the Program(s) 
Msi ee | understand | will receive confirmation of my enrollment by return mail, or in the event the Program is filled, that my check 
will be returned. 


Qi So enn — PHONE 
ADDRESS 








CITY STATE — ZIP 











Please make check payable to JULES STEIN EYE INSTITUTE and mail to: 
JULES STEIN EYE INSTITUTE: Attention: LU HENDRICKS 
800 Westwood Plaza» Los Angeles, California 90024 » (213) 825-4617 





For you and your patients, | 
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YOU now cive 
THE FINEST PROFESSIONAL SERVICES 


YOU can ALSO PROVIDE 
THE WORLD'S FINEST CORNEAL LENSES 


. Pitch polished. 

Stress-free English plastic. 

3. Modern Arc optical inspection assures Lensometer 
image and optics like finest microscopic lenses. 

4. Unparalleled tolerances: 


a. thickness 0.01 mm 
D. curvature 0.12 diopters 
C. power 0.12 diopters 


5. 24 hour delivery anywhere in U.S. 
. Technological assistance when problems arise. 
7. Call our WATS line. We pay charges. 


SOPER INTERNATIONAL OPHTHALMICS 


Division of 


PRO wk 


C 


( pre) corneal lens company 
P.O. ae 22703 + Houston, Texas 77027 
WATS 800-231-3561 - TEXAS WATS 800-392-2279 


LOCAL 524-4661 
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Basic Science Course in Ophthalmology 


The University of Texas 
Health Science Center at Houston, 
The Medical School 
JANUARY 7 THROUGH FEBRUARY 29, 1980 
NINTH ANNUAL SESSION 


This course consists of lectures, laboratory dissection, and demonstrations by an experi- 
enced faculty of ophthalmologists and basic scientists. It is directed toward the requirements 
of residents and prospective residents in ophthalmology. 


The curriculum includes: 


Anatomy Motility 

Physiology Neuro-Ophthalmology 
Biochemistry Glaucoma 

Pathology Immunology 

Medical Ophthalmology Visual Fields 

Retinopathy Optics 

External Disease Refraction 

Pharamcology Embryology and Genetics 


Tuition is $1200.00. For further information and application forms, please write: Richard S. 
Ruiz, M.D. Chairman, Department of Ophthalmology, Basic Science Course, Hermann Eye 
Center, 1203 Ross Sterling, Houston, Texas 77030; phone: (713) 797-1777, ext. #405. 
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INTRAOCULAR 
LENSES 


Manufacturers of hah a 
intraocular len: 

For furtherinfe 

catalogue plea 

manufacturing 

Rayner Intraocular Lenses Ltd 
Wilbury Villas, Hove 

East Sussex 

England BN3 6GG 

Telephone: Brighton (STD 0273) 720815-6 


Telex: (FSI Brighton) 87323 


| COBURN OPTICAL INDUSTRIES CLEARWATER FLORIDA TEL 800 237 5906 













The Department of Ophthalmol- 
ogy, Washington University 
School of Medicine offers a one- 
year Fellowship in Glaucoma. 
The next opening is July 1, 1980. 
Applicants must have completed 
an ophthalmology residency. The 
Fellowship stresses clinical 
research in glaucoma as well as 
the clinical management of 
glaucoma patients. Opportunities 
for laboratory research are avall- 
able as well. For further informa- 
tion contact Bernard Becker, M.D., 
660 South Euclid Avenue, St. 
Louis, Missouri 63110 





Diagnostic Ophthalmic 


Ultrasound and Biometry 
with Computer Analysis 
sponsored By The 
Post Graduate Institute of 
The New York Eye and Ear infirmary 
OCTOBER 19, 1979 


RICHARD S. KOPLIN, M.D. 
CLYDE R. LOCKE, M.D. 
MARTIN GERSTEN 
NEW YORK EYE AND EAR INFIRMARY 
AND 
BARTON L. HODES. M.D. 
NORTHWESTERN UNIVERSITY 


A one day course in basic sonography and 
echography including a review of the fundamen- 
tals of Biometry. 
AMA-CME Credits, Category 1: 8 
Hegistration fee: $75.00 
For registration 
and further information, 
please write: 
Jane Stark, Hegistrar 
Post-Graduate Institute 
New York Eye and Ear infirmary 
310 East Fourteenth Street 
New York, New York 10003 
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THE CORNEA SERVICE AT WILLS EYE HOSPITAL 


ANNOUNCES 
A COURSE ON 
CORNEAL DISEASES AND SURGERY 


NOVEMBER 30, and DECEMBER 1, 1979 


AT the "new" FAIRMONT HOTEL, PHILADELPHIA, PENNSYLVANIA 


GUEST SPEAKERS: 
Dan Jones, M.D. 

Richard Keates, M.D. 
George Waring, M.D. 


CORNEA SERVICE WILLS EYE 
Peter Laibson, M.D., Director 
Juan Arentsen, M.D. 

Dion Ehrlich, M.D. 


Michael Naidoff, M.D. 


Registration Fee: $175.00/includes luncheon and banquet. (Residents and Fellows $75.00) 
Checks should be made payable to Corneal Conference and mailed to Cornea Service, Wills 
Eye Hospital, 1601 Spring Garden Street, Philadelphia, Pa. 19130 


For registration and further information please contact: 


Nadine Alexandroff, Cornea Service 
Wills Eye Hospital (215) 972-6273 
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Avoid Pitfalls during Commonly Performed Procedures 
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A VN 
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s| rj 
A QE 
* A 


THE AMERICAN SOCIETY OF 
OPHTHALMIC PLASTIC AND RECONSTRUCTIVE SURGERY 
10th ANNUAL SCIENTIFIC SESSION 
Immediately following the Academy Meeting 
12:00-5 pm Friday, 9th Nov. 1979 
8 am-12 Saturday, 10th Nov. 1979 
San Francisco Hilton Towers Hotel 
HIGHLIGHTING 


The Management of Eyelid Burns and Scars 
A Symposium on How to 


FEATURING 
David G. Bowers MD, Richard R. Tenzel MD, 
Robert R. Waller MD, Richard C. Webster MD, 
Robert B. Wilkins MD, and John L. Wobig MD. 


$75 Practicing Physicians 
$40 Resident Physicians with 
Letter from Department 


8 Hours Category | Credit 


For information Contact 


Arthur J. Schaefer, M.D. 


Secretary, A. S.O.P.R.S. 
4766 Main Street 
Snyder, NY 14226 


NOVEMBER 


$ M TWTF 5 
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45678i91 
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HE HOUSE OF QUALITY OPTICS 
40 WEST 55TH STREET 
NEW YORK, NEW 10019 
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UVEITIS SYMPOSIUM 
NOVEMBER 29, 30, 1979 


sponsored by: 


DEPARTMENT OF 
OPHTHALMOLOGY 
UNIVERSITY OF SOUTH FLORIDA 
TAMPA, FLORIDA 33612 
ROBERT S. COLES, M.D. 

Lenox Hill Hospital, New York 
CONRAD L. GILES, M.D, 
Wayne State Univ., Detroit 


DAVID KNOX, M.D. 
The Johns Hopkins Hospital, Baltimore 


HARRY KOLODNER, M.D, 
Univ. of South Florida, Tampa 


WILLIAM E. LAYDEN, M.D. 
Univ. of South Florida, Tampa 


ROBERT A. NOZIK, M.D. 
Univ. of California, San Francisco 


G. RICHARD O'CONNOR, M.D. 
Proctor Foundation, San Francisco 


L. DOUGLAS PERRY, M.D. 
Univ. of South Florida, Tampa 


THEODORE F. SCHLAEGEL, M.D. 
Indiana Univ., Indianapolis 
RONALD E, SMITH, M.D. 
Univ. of Southern California, 
Los Angeles 
For Information: 

L. Douglas Perry, M.D. 
Director of UVEITIS SYMPOSIUM 
USF Medical Center 
MDC Box 21 
Tampa, Florida 33612 
(813) 974-2030 


Registration fee $225.00 
($75.00 Residents and Fellows) 


THE OHIO STATE UNIVERSITY 
CENTER FOR 
CONTINUING MEDICAL EDUCATION 
announces the 


SECOND ANNUAL 
MIDWEST GLAUCOMA 
MEETING 


October 12 and 13, 1979 


at 
Fawcett Center For Tomorrow 
2400 Olentangy River Road 
Columbus, Ohio 43210 


This program is designed to update your 
knowledge and increase your success in the 
area of glaucoma. In addition to discussions of 
newer modalities of therapy, the skills of 
gonioscopy, ophthalmoscopy, perimetry, and 
biomicroscopy will be demonstrated. 


Program Chairmen: 
Frederick M. Kapetansky, M.D, 
Paul A. Weber, M.D. 

Faculty: 

Carl F Asseff, M.D. 

Paul R. Lichter, M.D. 

Steven M. Podos, M.D. 

John S. Cohen, M.D. 

Charles D. Phelps, M.D. 
George L. Spaeth, M.D. 


The deadline for registration is September 28. 
1979. 


Fee: $100.00 ($50.00— Residents) 
Please contact: 

Center for Continuing Medical Education 
A352 Starling-Loving Hail 

320 West Tenth Avenue 

Columbus, Ohio 43210 





Oculoplastic and 
Reconstructive Surgery 
Sponsored By The 
Post Graduate Institute of 
The New York Eye and Ear Infirmary 


OCTOBER 15-18, 1979 


under the direction of 
BYRON C. SMITH, M.D. 
and 
JOHN T. SIMONTON, M.D. 





The course will include observation of surgical 
procedures in the operating room, lectures and 
anatomical dissection. 


AMA-CME Credits, Category 1: 32 


Registration fee: 
$400.00 (Luncheons included) 


For registration 
and further information, 
please write: 
| Jane Stark, Registrar 
Post-Graduate Institute 
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New York Eye and Ear Infirmary 
310 East Fourteenth Street 
New York, New York 10003 
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The Joint Commission on Allied Health 
Personnel in Ophthalmology 


INCORPORATED 1969 
YOUR ASSISTANT may be eligible for CERTIFICATION NOW as a 
Medica Assistant in Ophthalmology! 


CERTIFICATION will document competence and ability. 
CERTIFICATION may, in the future, protect the right to work in a chosen field. 


Written examinations are given each July for all categorias, Ophthaimic Assistant-B, Ophthalmic 
Assistant-A, and Ophthaimic Technician. The oral/practical test for Ophthalmic Technicians is 
given in November at the annual meeting of the Joint Commission on Allied Health Personnel in 
Ophthalmology. Help your assistant to participate in this program sponsored by physicians repre- 
senting all of the major organizations in ophthalmology. 


Ask your Assistant to WRITE TODAY for an APPLICATION and CRITERIA for CERTIFICATION. 


JOINT COMMISSION ON ALLIED HEALTH PERSONNEL 
IN OPHTHALMOLOGY 
1575 University Avenue 
S:. Paul, Minnesota 55104 


JCAHPO does not discriminate on the basis of race, color, nationality, or ethnic orgin. 


— retreat i —— — — —— — —— ————————————— metres RAT ive tara gi 4 hI YI NYSE MEM Ade adm ma ste a 


THE POSTGRADUATE INSTITUTE 
OF THE NEW YORK EYE AND EAR INFIRMARY 
ANNOUNCES THE FIFTEENTH ANNUAL REVIEW COURSE 
"BASIC SUBJECTS IN OPHTHALMOLOGY" 
DECEMBER 3 through 8, 1979 


SUBJECTS 


PHYSIOLOGY * PHARMACOLOGY « OCULAR MOTILITY « NEURO OPHTHALMOLOGY 
MEDICAL OPHTHALMOLOGY « DEVELOPMENTAL ANOMALIES 
PEDIATRIC OPHTHALMOLOGY * ANATOMY AND HISTOPATHOLOGY OF THE EYE 
DISEASES of the CORNEA and CONJUNCTIVA 
INTERPRETATIONS of POSTERIOR POLE LESIONS 
PRINCIPLES of PHYSICAL OPTICS and REFRACTION 
COURSE DIRECTOR: JAMES C. NEWTON, M.D. 


FACULTY 
RONALD CARR, M.D. FRANK B. HOEFLE, M.D. 
D. JACKSON COLEMAN, M.D. — THOMAS KUHNS, M.D. 
ANDREW P. FERRY. M.D. PETER J, G. MARIS, M.D. 
DAVID S. FRIENDLY M.D. ROBERT C. MICKATAVAGE, M.D. 
JOHN S. HERMANN, M.D. RICHARD RUIZ, M.D. 


WHITNEY G. SAMPSON, M.D. 
This six-day intensive course is designed as a comprehensive review of the basic subjects in Ophthalmology and should 
be especially helpful to those physicians preparing for the American Board Certification Examinations and those having 
to fulfill requirements for continuing medica: education, This course qualifies for 48 credits in Category 1 for the AMA- 
CME Physicians Recognition Award. 
Tuition: $500.00 {Luncheons and Cocktail Party included) 
For Applications and further information, please write: 
Jane Stark, Registrar 
Postgraduate Institute 
New York Eye and Ear Infirmary : 
310 East Fourteenth Street 
New York, New York 10003 





by Medical Instrument 
Associates, Inc. 


* Available in standard 3 mm, | 
4mm, and 5 mm cylinders | 
and a 5.5 mm x 7.5 mm oval | 


Two new shapes... 


- Frederick Design, a4 mm x 
12 mm rectangle for large 
retinal tears or multiple 
breaks 


Vaiser Design, a 3 mm x 
mm smaller oval for 
retinal tears that require 
wider buckling but not the 
increased height found in 
other shapes 


Now, a single source for your complete 
requiremenis for silicone implants and explants 








Send full information. |. Have your representative call. . Call me for order placeme 
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(echothiophate iodide) 


in the management of 
a chronic simple glaucoma 


o glaucoma secondary to cataract surgery 


(“aphakic glaucoma") 
o glaucoma following iridectomy 





BRIEF SUMMARY 
PHOSPHOLINE IÓDIDE* 
ECHOTHIOPHATE IODIDE FOR OPHTHALMIC SOLUTION) 


PHOSPHOLINE IODIDE is a long-acting cholinesterase inhipbitor 
for topeak use 
Indications: Glaucoma - Chromic open- angie glaucoma Sub 
acute or dris angle-closure glaucoma after videctomy or 
where surgery is refused or contraindicaled. Certain noo-uvetic 
secondary type r of glaucoma, especially glaucoma tollowing 
cataract surgery. 
Accommodative esotropia - Concomitant esotropias with a 
sugnilicant accommodative component. 
Contraindicatíons: | Active uveal inflammation 
Most cases of angle-closure glaucoma. due to the possibd- 
ity of increasing angle block 
à Hypersensitivity to the active or inactive ingredients. 
Warnings: | Use in Pregnancy Sale use of anticholinesterase 
rnedications during pregnancy has not been established. nor 
has the absence of adverse effects on ihe fetus or on the respira- 
torn of the neonate 
2 Succinylchatine should be administered onty with great 
caution, it at all, prior to or during general anesthesia to patients 
receiving anticholinesterase medicatan because of possible 
respiratory or cardiovascular collapse 
3. Caution should be observed in treating glaucoma with 
PHOSPHOLINE IODIDE in patients who are at the same time 
Under GUNNS treatment with systemic anticholinesterase medica- 
tions far myasthenia gravis. because of possible adverse 
additive effects. 
Precautions: !. Gorioscopy is recommended pror to ieitiabon 
ol therapy 
2 Where there is a quiescent uveitis or a history of this cond: 
uon. anmicholinesterase therapy should be avoided or used 
e tiously because of the intense and persistent miosis and 
ary muscle contraction that may occur 
3. While systemic effects are — proper use of the drug 
requires digital compression of the nasolacrimal ducts for a 
minute or two following institaBon to puse drainage into the 
nasal chamber with ds extensive absorption area The hands 
should be washed immediately following instillation 
4 Temporary discontinuance of medication is necessary id 
sahvation, urinary incontinence, diarrhea profuse sweating. 
muscle weakness. respiratory chiculties, or cardiac wregularities 
— 
5 Patents receiving PHOSPHOLINE ODIDE who are exposed 
to carbamate or organophosphate type insechoades and pest 
cides [professional gardeners, farmers, workers in plants manu- 
facturing or tormotating such products, etc 1 should be warned 
Of the additive s systermic eects possible from abeo repon of te 
pesticide — the respiratory tract or skin) Dunng periods ol 
exposure ta such pesticides. the wearing of respiratory masks. 
and frequent o and Glothimg changes may be advisable 





B Anticholnesterase drugs should be used with extreme cau 
tron. at all. in patients with marked vagotonia, bronchial 
asthma. spastic gastrointestinal disturbances, peptic ulcer, oro 
nounced oradycardia and hypotension, recent myocardial 
infarction. epilepsy. parkinsonism, and other disorders that may 
ret spend adversely to vagotonmc effects 

7 Anticholinesterase drugs should be employed prior to 
ophinalmic surgery oniy as a considered risk because of rhe 
poseble occurrence of hyphema 

B PHOSPHOLINE ODIDE (echothiophate odde) should be 
used with great caution, if at all. where there is a prior history of 
rehnat detachment 
Adverse Reactions: | Although the relationship. d any, of retinal 
Gelacnmen to the adminatration of PHOSPHOLINE IODIDE 
has not beer established, retinal detachment has been reported 
ia few cases dunng the use of PHOSPHOLINE IODIDE in 
adult patients without a previous history of thus disorder 

2 Stinging, burning. lacrimation, id muscle twitching. con- 
junctival and cillary redness. browache. induced myopia wath 
visual blurnng may occur 

3. Activation ol latent ints or uvertis may occur 

4 iris cysts may form. and i treatment i5 continued. may 
energe and obscure vision. This occurrence i& more frequent in 
chilGren The cysts usually shrink upon discontinuance of the 
medication, reduction in strength of the drops or frequency ot 
inshlation Rarely. they may ruptc we or break free ino the 
AQUEOUS. Hegular examinations are advisable when the drug is 
Del db" prescribed for the treatenent of accommodative esotropia 

$ Prolonged use may cause conjunctiyal thickening, obsiruc. 
tion of nasolacrimal canale 

6. Lens opaches occurring in patients under treatment for 
glaucoma with PHOSPHCLINE LODIDE nave been reported 
and similar changes have ogen produced experimentally in 
normal monkeys. Houtine examinations should accompany guri 
ical use of the drug 

H Paradoxical increase m Intraocular pressure may follow anti. 
xd Xnesterase instillation. “his may be alleviated by prescribing 

a sympathomimenc rmmydriatic Stich as phenylephrine 
Overdosage: Antidotes are atropine, 2 mg parenterally. 
PROTOPAM" CHLORIDE (pralidoxime chlonde). 25 mg per kg 
intravenously, artificial respiration should be qiven if necessary 
How Supplied: Four potencies are avadable 1 5 mg package for 
dispensing 0.0356 solution: 3.0 mg package tor Q O55 solution 
628 ma package ior 0 12576 solution. 12 5 mg package for 
) 2595 solution Also conteins potassium acetate (sodium 
hydroxide or acetic acd may have been incorporated to adjust 
pH during manufacturing! chlorobutanol {chloral denvativet 
mannitol bonc acid and exsiccated sodium phosphate 


The Ophthalmos Division 
AYERST LABORATORIES 
New York N Y 10017 


7915 
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FELLOWSHIP 


In 








Accepting 
Applications 
For 1980, 1981 


Apply to 


John H. Sheets Assoc., P.A. 


AENT 


Route 1, Box 210 
Odessa, Texas 79763 


MEDICAL AND SURGICAL 
MANAGEMENT OF THE GLAUCOMAS 
SPONSORED BY 
The Post Graduate Institute of 
The New York Eye and Ear 
Infirmary 
OCTOBER 6, 1979 


Medical Management. Acute Angie Closure Glaucoma 
Chronic Angle Closure 
Chronic Simple Glaucomas 





Surgical Management: — Indicationstor Surgery 

Subscieral Tfrabeculectomy 

Surgical Technique for Co-existing 
Cataract and Glaucoma 

iridectamy 

introduction 

tridotomy 

Goniophotocoagualation 

Transconunctival Limbal Puncture 


Slides, Films, Video-tapes and Practice Laser Surgery 


FACULTY 
Course Director: James E. Burris M D. 
Rojendra K. Bansal, M.D. Richard Meckool, MLD. 
Aifonse A. Cinotti, M.D. Francis A. Manopoli, MD. 
Max Forbes, M. D. Harold VW. Najac, M D. 
Bernard Kronenberg, MD. Louis R. Provide, MA, 





Laser in Glaucoma: 





John C. Leaman, M.D. Robert Ritch, MED. 
Arthur Tortorelli 





Registration fee: $75.00 Limited enrolment 
AMA-CME credits, Category 1: B 
For registration and further information, please write: 
Jane Stark, Registrar 
Post Graduate institute 
New York m and Ear infirmary 
310 East Fourteenth Street 
New York, New York 10003 











Storage Tray 

This sturdy plastic tray provides a 
convenient method for storage of 
tubes. Outstanding as backup 
storage for refilling the steriliza- 
tion tray. 











Measuring 
Scale 
This anodized 
aluminum scale 
now gives you a 
fast way of 
measuring tubes 
for go-no go 
dimensions. 





Sterilization Tray 

Constructed of specially anodized 
aluminum, this impact-resistant 

tray protects your tubes as well 

as providing a convenient way of 
sterilization and handling. with 

enough pockets to hold all tubes 
from the three Jones Tube Sets. 








Tear Duct Tubes 
Complete L.T. Jones M.D. 2.2mm 
Diameter Sets are readily avail- 
able in standard, assorted or 
special sets. Special sizes may be 
obtained upon request. 


* LT. Jones M.O. Dacryocystarhinostomy, American Journal of Ophthalmology. 


Volume 59, No. 5. May. 1965. 


JC. Mustarde’. LT. Jones M.D. and A. Callahan M.D. Ophthalmic Plastic Surgery 


Up-To-Date, Aesculapius Publishing Company, 1970. 


LT. Jones M.G. and JL. Wobig M.D.. Surgery of the Eyelids and Lacrimal System, 
Aesculapius Publishing Company. 1976. 


Additional Information Available From: 


Weiss oue Glass Blowing Co 


2025 SW. BRIGGS COURT * BEAVERTON. OREGON 97005 « (5031 644-3507 


HM——5oo—MmÓ(PTCPTPREIRAIRURRRIREPRUR EE 
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The American 
Intra-Ocular 
Implant Society 


announces the 
Intraocular 
. Lens Symposium 











4 tobeheld March 25-29,1980 M 
| at the 4 





Anyone interested in presenting original papers, 
movies, scientific or technical exhibits, 
is requested to submit his interest to the 
Symposium Chairman by November 15,1979. 
Kenneth J. Hoffer, M.D. 


P.O. Box 3140 
Santa Monica, CA 90403 
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CONTACT LENS ASSOCIATION OF OPHTHALMO — "- \ 


ANNUAL SCIENTIFIC MEETING PM 


5 BE TWwTES 


Sunday, November 4, 1979 7:00 - 10:00 p.m. 
Civic Center, Room A, San Francisco 


i 
| 
| 
| 
| 
Please Mark Your Calendar! E 
p 





MM M 




















“PiggyBack” - - The Fitting of Hard Contact Lenses 
onto Soft Contact Lenses in Certain Diseased 
Conditions of the Eye ..... T 





PROGRAM 
Practical indications for Extended Wear Lenses in Which Patients for Extended Wear and Which 
An Aphakic Population ....... -—— Harold A. Stein, M.D. for Intraocular Lenses? ..........-...- K S. Morgan, MO 
Discussant eee ere Jack Hartstein, M.D. Which Lens? ictor eod teen: James V. Aquavell: 
nalysis of Mii tein id T T: EEE toa EC Amauld F. Scafidi 
;8505 Perry 5. Binder, M.D. How Long Do They Last and What is the Cost of Coi ^ 
Discussant Thomas J. Tredici, M.D. Daily and Extended............ H., Dwight Cavanagh, MO: 


Joseph A. Baldone, M.D. 








Shearing intraocular Lenses: Where Does ft Really Go — — - 
and What Does It Really Do To The Eye? R. J. Olson. MD. 
A Comparison of Posterior Chamber, Pre-Pupillary and 

















DISCUSSANT l.c ..Donaid J. Doughman, M.D. Anterior Chamber intraocular Lenses Richard P Kratz, MED. 1 

Round and Oval Cones in Kelman Lens and Other Anterior Chamber i 

; NUR o sco tater nas Henry D. Perry, M.D. GASES) cos gc poen aedes Richard H. Keates, M.D. E 

Discussant THOU NE Claes H. Dohiman, M.D. UGH Syndromes and Sterile OE = 3 
The Effect of Extended Wear Soft Contact Lenses What To Do? ........-....05-0....- Miles A. Gab; MO EU 
on tha Eye o o sese ERR Ye Perry S, Binder, M.D. Aphakic Correction in i 
Extended Wear Lenses: How Do You Take Care of Them — the Future.......... UR Herbert E. Kaufman, M0. | 

What is the Doctor's Role? ..... Anthony 8. Nesburn, M.D. ] 

No Registration Fee e The Profession is Cordially invited | 

HERBERT E. KAUFMAN, M.D., F.A.C.S. OLIVER H. DABEZIES, JR., MD., FAGS. ] 

President Executive Vice President i 

G. PETER HALBERG, M.D., F.A.C.S. f 

Public Relations Chairman Fi 
PEPIS S aE An AAE ued EDE EI EEE ENEA — 
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"Doctor I can't find 
sunglasses dark enou 


Five different — —light transmis- 
sion from 175— 1075 — plano only. Case in- 
cluded. Lower transmissions at increased 
cost reduce IR significantly. Colors — 
light green, medium amber, amber, 
dark grey-green, dark green. 

Priced as low as $4.50 on 
quantity orders. Send for in- 


formation. See coupon below. 


OC OLo 


Products, Ltd. 


pese 

1 OLoI roducts, ine. 
| Box #613, Manhasset, N.Y. 11030 Tel. (516) 487-8576 

Please send me: a sample pair of Sunglasses. | am caclosing $600 (professional price! 
plus $14 for postage and h: andling. 

Ld Light £ peep 90%) transmission. [] Medium Amber 875 transmission. 
L1 Send me detailed Brochure 


i Name mer———— ——ÓP A ( 





| How many times have you heard 
| this complaint from your patients 
with.. aphakia, uveitis, bullous kera- 
B topathy, albinism, inflammatory cor- 
1 | | neal disease, incipient cataract, post- 
op intra r lens implant : muy all anterior segment surgery. 
Now OLo has the answer! At prices that are realistic! 
OLo offers significant protection to patients whose eyes must be 
shielded frorn ultraviolet | light and wind; patients with pterygium, basal 
cell carcinoma; pinguecula; skin lesions that respond to actinic rays. 
OLo in new full size may be worn alone or over most spectacles. Wrap 
around side shields and anti-glare frosted brow guard make these sun- 
glasses remarkably comic icu 





















qo ak ta NR ete 666 
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KRESGE EYE INSTITUTE 
Oo 
WAYNE STATE UNIVERSITY SCHOOL OF MEDICINE 


Presents a five-day intensive 


continuing education course 


OPHTHALMOLOGY: BASIC AND CLINICAL REVIEW 


November 


23-27, 1979 


Hyatt Regency Dearborn * Dearborn, Michigan 


CORNEA AND 
EXTERNAL DISEASES (4 hours) 


> > 08 tk 3 4 oA £* ox ox 44 


NEUROANATOMY AND 
NEURO-OPHTHALMOLOGY (4 hours) 


& o9 oT 3 ho 4 x o» 


PATHOLOGY | & Il (8 hours) 


X04 CE Gc 4 BO * o3- o RS 30 0- UR 


EMBRYOLOGY AND ANATOMY (4 hours) 


STRABISMUS (4 hours) 


OPTICS AND REFRACTION (6 hours) 


408 OR o o5 9 o5 o o 


GLAUCOMA AND 
METABOLIC DISEASES (4 hours) 


a 0 * o^ t 9 € 9 $3 A Y » à 


PHARMACOLOGY 
AND THERAPEUTICS (4 hours) 


Aot 4 o 4 * M * o» c ov d 39 0» « 


+ o£ 3 ht 5 


MEDICAL OPHTHALMOLOGY (4 hours) 


COURSE DIRECTOR: Maurice Croll, M.D. 


Juan J. Arentsen, M.D., Assistant Professor Jeffer- 
son University; Director of Medical Education, Wills 
Eye Hospital 


David Cogan, M.D., Medical Officer, National Eye 
Institute 


Myron Yanoff, M.D., Chairman, Department of 
Ophthalmology, University of Pennsylvania: Director 
of Scheie Eye Institute 


——— David M. Worthen, M.D., FA.C.S.. Professor and 


Head, Division of Ophthalmology, University of 
California San Diego 


Seles tte wag tutes tee as Sees act oc sand Robert D. Reinecke, M.D., Professor and Chairman, 


Department of Ophthalmology, Albany Medical 
College of Union University 


Jack T. Holladay, M.D., Unit Director, Low Vision 
Unit, Hermann Eye Center, University of Texas 
Health Science Center at Houston 


Steven M. Podos, M.D., Professor and Chairman, 
Department of Ophthalmology, Mt. Sinai School of 
Medicine 


Joel, S. Mindel, M.D., Ph.D., Assistant Professor, 
Department of Ophthalmology, Mt. Sinai School of 
Medicine 

Paul Henkind, M.D., Ph.D. Professor and Chairman, 
Department of Ophthalmo'ogy, Montefiore Hospital 
and Medical Center 


Co-Director Frank Nesi, M.D. 


THIS COURSE IS AN EXCELLENT AID IN 


PREPARATION FOR BOARD A 


ND RECERTIFICATION EXAMS 


REGISTRATION FEE: $450.00 (includes Syllabus, coffee breaks, evening reception and luncheons) 
Residents $250.00 
Category | Continuing Medical Education: 42 hours 
For more information, write or call: 
Wayne State University School of Medicine, Division of Continuing Medical Education, 
540 East Canfield, 1206 Scott Hall, Detroit, Michigan 48201, (313) 577-1180 
Make checks payable to: WAYNE STATE UNIVERSITY 








m— 


a p will celebrate its lOth anniversary 
anes | NN | at oun Valley, Idaho June 25-July 11980 


numis ENHE M | 
“ULES Bae es 


iet i| | 
Gow QOTHBGSBOHES! . : | r 
Pona m UL Diagnosis and Management of 
|, 772 Retinal Vascular and Macular Disorders 
— A DECADE OF PROGRESS 


Ende — 






— — 


—— — 







— * FACULTY: TOPICS TO INCLUDE: 
— Alan C. Bird Diabetic Retinopathy 
- Stuart L. Fine(course director) Vascular Occiusions 
cux ad Daniel Finkelstein Peripheral Vascular Disorders 
t Xi a J. Donald M. Gass Hereditary Dystraphies 
o Ph W. Richard Green Toxic Maculopathies 
j 2x A. Edward Maumenee inflammations 
l —— Ronald G. Michels Melanoma and Simulating Lesions. 
—— Arnall Patz Optic Nerve and Peripapillary Disorders 
—— Stephen J. Ryan Macular Degeneration 
m. A 7 Former RVC Fellows Photocoagulation 





E Clinical Trials 

SPECIAL FEATURE: Case presentations on. 
controversial issues with panel discussion 
and audience participation. 


Approved for Category | credit. Registration fee: $250.00 before January 1, 1980, $300.00 after January 
1, 1980. For further information: Program Coordinator, Continuing Education, Turner Auditorium, 
Room 22, 720 Rutland Avenue, Baltimore, Maryland 21205, Telephone: 301-955-5880, 


nm——— —— M E RR — — — ——————— — 


| OPHTHALMIC MICROSURGERY COURSES | 
DECEMBER 2—9, 1979 | 

MICROSURGERY OF THE ANTERIOR SEGMENT | 
—BASIC, REFRESHER & ADVANCED COURSES 

Richard C. Troutman, M.D., FA.C.S.—Course Director | 
University and Guest Faculty 


Sponsored by State University of New York-Downstate Medical 
Center, and Manhattan Eye, Ear & Throat Hospital 





—— — — — ——— — n rr HAMA —— — — — vereri EEN San ofer iron MiB PARISER NAN 





————————— T 


A practical course designed for those ophthalmic surgeons wishing to upgrade their microsurgical skills 
with emphasis on new techniques dependent entirely on the use of the surgical microscope; surgical 
keratometry, refractive lamellar and penetrating keratoplasty, pars plana lensectomy, phacoemulsitica- 
tion, intraocular lens, glaucoma, management of surgical complications and trauma. 
December 2,3 BASIC & REFRESHER COURSE 
16 hours $400 
ADVANCED COURSES 


i 

| 

| 

| 

| 

i 

| 

| 

| 

| 

| 

| 

| December4 | GLAUCOMA —8 hours $200 

| Directed by: Maurice Luntz, M.D. 
| Jeffrey Freedman, M.D., Ph.D. 


— RE 


December 5,8 CATARACT TECHNIQUES —16 hours $400 
December 7,8 KERATOPLASTY TECHNIQUES —16 hours $400 
December9 . VITRECTOMY —PRACTICAL COURSE —8 hours $200 
Directed by: George M. Gombos, M.D. 
Guests: Mr. Anton Banko, Gerald Kara, M.D., 
Felix Sabates, M.D., 
Filipe Tolentino, M.D. 
A practical course using the Tolentino-Banko Nibbler. 


ALL COURSES APPROVED FOR CME-CATEGORY | CREDITS. 


Fees include transport to and from city and University, individual practice microscopes, all course materi- 
ais except instruments, morning “eye opener’, and luncheons. 





pu—————— —— ANSA ODES EKINEAN DAIRA PMA RD AENEAN AS ACC MOM EMPIRE 
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A COMPREHENSIVE COURSE IN 
INTRAOCULAR LENSES and PHACOEMULSIFICATION 


Outstanding Faculty covers over 7000 cases of all types of lenses 


FACULTY 
Robert M. Sinskey, M.D. 
Course Director 
Robert Azar, M.D. Edwin Hill, M.D. Jerry Pierce, M.D. 
Richard Kratz, M.D. James Little, M.D. Steven Shearing, M.D. 
COURSE LIMITED T 0 16 Fee: $850.00 
FOR PERSONALIZED INSTRUCTION Cancellation Fee: $150.00 
26 Hours CMA-AMA Category | Credit Cavitron Approved 
GUEST FACULTY 
Mr. Eric Arnott-Great Britain Francis Hurite, M.D. - U.S.A. 
Ronald Barnet, M.D.-U.S.A. Harold Katzman, M.D. - U.S.A. 
Richard Binkhorst, M.D. - U.S.A, Michail Krasnov, M.D. - USSR 
M. U. Dardenne, M.D. - West Germany James McKinzie, M.D. - U.S.A. 
Slava Fyodorov - USSR Donald Praeger, M.D. - U.S.A. 
Miles Galin, M.D. - U.S.A. Steven Ryan, M.D. - U.S.A. 
William Harris, M.D. - U.S.A. John Sheets, M.D. - U.S.A. 
Richard Holmes, M.D. - U.S.A. William Vallotton, M.D.- U.S.A. 
Richard Hulquist, M.D. - U.S.A. Murry Weber, M.D. - U.S.A. 


COURSE INCLUDES: John Weisel, M.D. - U.S.A, 


10 or more live cases with the Mark 8 Choyce lenses, Binkhorst type lenses and the new Shearing Pos- 
terior Chamber Lens using Intracapsular, Extracapsular and the latest modifications of the 
"PHACOEMULSIFICATION TECHNIQUES”, Animal surgery using "PHACOEMULSIFIER", Patient 
selection, Pre- and Post-operative care, Post-operative examinations, "INTRAOCULAR LENS 
CALCULATION", Complications including removal and changing of lenses. 


Brainstorming with the Faculty 
COURSE DATES 
Oct. 25-27 
Nov. 29-Dec. 1; Dec. 6-8 
Presented by: 
THE FOUNDATION FOR OPHTHALMIC EDUCATION 
Under the auspices of 
THE SOUTHERN CALIFORNIA LIONS EYE INSTITUTE 
at 
SAINT JOHN'S HOSPITAL AND HEALTH CENTER 
SANTA MONICA, CALIFORNIA 


. Please Detach and Mail to: FOUNDATION FOR OPHTHALMIC EDUCATION 
. 2232 Santa Monica Boulevard + Santa Monica, California 90404 


Please send me further information. | am interested in the course for: 


. OCTOBER NOVEMBER DECEMBER 








THOMAS* CATARACT 
ASPIRATION —IRRIGATION 
SYSTEM 


irrigates and aspirates cortex 

Aspirates congenital cataracts easily 
Advantageous with phaco emulsifier 
Useful in intraocular lens procedures 


| Significant advantages: 
.. |. Non-traumatic to corneal endothelium 
DE - Self-contained—no machine failures 
. ] . Irrigation~-sterile solution and tubing supplied 
2] bythe hospital operating room 
|  Aspiration—suction provided per hospital dis- 
. posable syringe 








. Fingercontrol portin the handle gives the sur- 
geon absolute control of the entire system 
Handle and needles are expertly crafted of 

stainless steel 
Multiple tips available for various techniques 
Proven design—in use for over ten years 


KARL ILG INSTRUMENTS 
117 North Charles Avenue 
Villa Park, Illinois 60181 
(312) 834-4219 


* Designed " Edward R. Thomas, M.D. 
Dayton, Ohio 








ESTELLE DOHENY EYE FOUNDATION 


and 
THE DEPARTMENT OF OPHTHALMOLOGY, 
of the University of Southern California 

ANNOUNCE 

INTRAOCULAR MICROSURGERY WORKSHOP 
FEATURING 

THE OCUTOME AND FRAGMATOME SYSTEMS 

FEBRUARY 15 & 16, 1980 





FACULTY 


Edward E. Cherney, M.D., Los Angeles 
Kenneth R. Diddie, M.D., 'Los Angeles 
Allan E. Kreiger, M.D., Los Angeles 
Richard R. Ober, M. D., Los Angeles 

| Conor C. O'Malley, M. D., San Jose 

i Stephen J, Ryan, M. D., Los Angeles 

| Ronald E. Smith, M.D., Los Angeles 

Walter H. Stern, M. D., San Francisco 
C.P Wilkinson, M. D., Oklahoma City 





This course will emphasize 
ANTERIOR SEGMENT APPLICATIONS FOR THE OCUTOME 
and the following areas: 
* lensectomy, utilizing the Fragmatome system; 
* Ocutome pars plana vitrectomy 


Didactic sessions will cover pathophysiology, preoperative evaluation, indications, surgical tech- 
niques and possible complications. Laboratory sessions will offer practical surgical experience 
with animal eyes. 


REGISTRATION LIMITED 
Two-Day Course Fee: $450 Advanced registration required. 
Kenneth R. Diddie, M.D. Course Director 


For more information contact: Conference Office — Priscilla Franklin 
Doheny Eye Foundation 
1355 San Pablo Street 
Los Angeles, ( California 90033 


P7894 SS 
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OCULOPLASTIC 
SURGICAL DISSECTION COURSE 


(40 HRS. CME & CAT 1) 


Nov. 14-17, 1979 


OBJECTIVES: 
An in-depth symposium to provide the prac- 
ticing and resident surgeon with an Oculo- 
plastic Course featuring LIVE SURGERY 
VIDEO TAPES, FILMS, LECTURES AND 
PARTICIPANT'S CADAVER SURGERY. 


FACULTY: 

|. Baras, M. D. P. Guibor, M. D. 
L. Bergmann, M. D. S. Hecht, M. D. 
B. Cosman, M. D. L. Herman, PhD. 

















N. Cousins, Esq. A. Messina, M. D. 
M. Dunn, M. D. E. Wiggs, M. D. 
D. Gaffin, Esq. D. Wolfley, M. D. 





H. Gould, M. D. 
M. Guibor, C. O. 


SUBJECTS: 

Cosmetic Blepharoplasty, Blepharoptosis, 
Trauma Surgery, Lid Reconstruction, Lac- 
rimal Surgery, Orbital Reconstruction, En- 
tropion, Ectropion, Orbital Fractures and Or- 
bital Tumors. 


and others. 
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OCULOPLASTIC REGISTRATION FORM 
Registration $600 








Name 







Address 







City 





Telephohe(. —————— ) s Le Lander 


Specialty: Ophth —ENT — Plastic —Derm 
(circle one) 






Make check payable: The Oculoplastic 
Foundation, Inc. OCULOPLASTIC COURSE 


Nov. 14-17, 1979 






of the 


Neto York Medical College—Westchester County Medical Center 


Clip and mail with registration fee: Ms. Paula Tamkin, Registrar 
c/o Dr. P. Guibor, 630 Park Avenue 
New York, N. Y. 10021 (212) 734-1010 






VII NERVE 
SURGICAL DISSECTION COURSE 


(25 HRS. CME & CAT I) 
Nov. 18-20, 1979 


OBJECTIVES: 

A unique and practical surgical course, pre- 
sented by multiple disciplines, covering the 
management of FACIAL PALSY and FACIAL 
SPASM, featuring PARTICIPANT'S CADAV- 
ER SURGERY. 


FACULTY: 

L. Bergmann, M. D. 
J. Conley, M. 5 

F. Gillen, M. D. 

P. Guibor, M. D. 

J. Hagedoorn, Ph.D. 
P. Janetta, M. D. 
SUBJECTS: 

Facial Nerve Testing, Dynamic-Static 
Techniques, Lid Spring, Silicone Encircling, 
Facial Reconstruction, Direct Nerve Repair 
and Grafting, 12-7 Hook-up Animation, 
Neuromuscular Pedicle Transfer and Nerve 
Avulsion. 


M. May, M. D. 
A. Messina, M. D. 
S. Parisier, M. D. 
J. Smith, M. D. 
D. Wolfley, M. D. 
D. Zorub, M. D. 


— — — — — — — — ö — — — — — — — 


VII NERVE REGISTRATION FORM 
Registration $500 





Name — TP pe 
05 EEE EEE i- | S A EEE 
Telephone (I 
Specialty: Ophth—ENT—Plastic — 


Neurosurgery 
(circle one) 
Make check payable: The Oculoplastic 
Foundation, Inc. VII NERVE COURSE 
Nov. 18-20, 1979 
















WITH STEREO LENS ATTA EE EN 
SLIDE VIEWER. 


+ Clip-on ster 
used with e 
or RC-3 single 
fundus cameras. 
































* Single slide for best 


e Stereo viewer provi 
cellent 3D image of o; 
cupping. 


* 2x bi Dior tion ci ae 


necessary. 


super i imposes inf ormatior 
rectly on film 





* Available Polaroid and motor- 
drive backs are easily and 
quickly interchanged. 












* Hand-held flexibility ideal for 
post-op or pediatric u use. 











e Kowa joystic! « also available. - E 





| 456 Parkway, Lawrence Park Industrial District, Broomall, PA 
Philadelphia » New York * Boston « Los Angeles + Chicago * Houston * Atlanta * Cie 
| Gall toll free: 800-523-5620 (in PA call 215-353-4350) + All products serviced ir 
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Intraocular Lens 


Implantation 
Course 

All Lens Styles 

intracapsular and Extracapsular 


Special Course Addition 
Extracapsular Technique 
First day $200 Attendance cptional 
Standard Course covering ali lens styles 
Second and third days $600 

Combined Special and Standard Courses 
Three days $750 


October 4-5-5 December 6-7-8 


The oidest continucus 
implantation course 
in the United States 


TOPICS 

Observation Live Surgery 
Video Observation 

of All Techniques 

Pre- and Post-Operative Care 
Complications 

IOL Power Calculations 
Practice Session — 

Animal and Cadaver Eyes 
Retinal and Corneal Care with 
Intraocular Lenses 

Manual 


FACULTY 

John J, Darin. M.D. 
Donald E. Dickerson. M.D. 
John E. Gilmore, M.D. 
Kenneth J. Hoffer, M.D. 
Dennis D. Shepard. M.D. 
Richard Elander, M.D. 
Robert Hare, M.D. 

Richard L. Holmes, M.D. 

C. Richard Hulquist, M.D. 
Charles L. Janes, M.D. 
james E Kleckner, M.D 
Jeremy E. Levenson, M.D. 
Charles E, Olmstead, Ph.D. 
lames J. Sale, M.D. 

Clifford Terry, M.D. 

Murry K. Weber, M.D. 


GUEST LECTURERS 

lohn J. Alpar, M.D. 

Aziz Y. Anis, M.D. 

Robert Azar, M.D. 

Henry M. Clayman, M.D. 
Rober: C. Drews, M.D. 
Miles A. Galin, M.D. 

Henry Hirschman. M.D, 
Malcolm A, McCannel, M.D. 
Stephen A. Obstbaum, M.D. 
C. William Simcoe, M.D. 


Fee: First day: $200 Second and third days: $600 Three days: $750 


Check one 
1979 Residents: Half Fee Lunch and amenities included 


nmm 


_| October 4.5.6 
|] December 6-7-8 


N ca imn e RPM 


Cancellation: $50 non-refundable service charge 


Approved for 9 units each day continuing medical education 
credit CMA and AMA, Category 1 


Phone ooo. 


[oii NUN RR PRENNENT QUO RR OT ERE 


ON e RES 


Make check payable to Santa Monica Hospital Medical Center 


and mail tc Jeanne Harris 


Charlie Ruggles Opnthaimology Department 
santa Monica Hospital Medical Center 


1225 Fifteenth Street, Santa Monica, California 90404 « (213) 451.1511, Ext. 2148 
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cement AOSOFT® (tetrafilcon A) 

ic Contact Lens is easy. Your AOSOFT distributor 

maintains all patient warranties, so a simple telephone call 

is all thats required. With the AOSOFT lens theres less 
work for you to handle, so you have more time left 

to devote to your patients. 
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PLAN NOW TO ATTEND THE 
29th ANNUAL SYMPOSIUM ON GLAUCOMA 
NEW ORLEANS ACADEMY OF OPHTHALMOLOGY 

MARCH 22 THROUGH 26, 1980 — NEW ORLEANS, LOUISIANA 


WHAT A WAY — TO GET AWAY! 
CREOLE CUISINE, JAZZ, UNIQUE SPANISH ARCHITECTURE 
IT'S ALWAYS MARDI GRAS! 


27 HOURS OF SYMPOSIUM 


PO-BOY LUNCHES, PRESIDENT'S RECEPTION, GALA DINNER DANCE, PLANNED LADIES TOURS 


$250.00 Registration Fee Includes all the above functions 


For Information Write: 
Ms. Paula M, Di Leo, Executive Secretary, 
517 Audubon Building, 931 Canal Street, New Orleans, LA 70112 
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GUEST SPEAKERS 
J. E. CAIRNS, M.D. — Cambridge, England 
E, M.D. — Vancouver, BC, Canada 
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The Silicone Wedge* #135 


. Computer-assisted design for 
maximal buckling where it is 
needed most 


* Configuration that specifically addresses 
the problems encountered with the "fishmouth" phenomenon. 


mportant aspects of both equatorial and radial buckling techniques. 


e Curved Meridional Implant #1129 — 


* 


design that naturally follows the anatomica 
Structure of the eye. 


* Wide 12 mm surface to permit greater 


extension of the buckle in an 
equatorial direction. 


inically proven shape for 
meridional buckling. 


Both implants have an engraved catalog 

number on their surface for positive identification 

and proven Medical Instrument Research Associates, Inc. 
«ed by nearly twenty years of clinical experience. 
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St. LOUIS 
MERCY-BAPTIST EYE SEMINARS 
presents its ninth eye seminar, dealing with 
NEW TECHNIQUES IN OPHTHALMOLOGY 
Sunday, October 21, 1979, 9:00 a.m.—4:00 p.m. 


Steven T. Charles, M.D. Vitrectomy for the anterior segment surgeon 
Memphis, Tennessee Posterior vitrectomy surgery 
Yale L. Fisher, M.D. Management of intra-ocular foreign bodies 
New York, N.Y. The value of diagnostic B-scan for 
the Ophthalmologist 
Jack Hartstein, M.D. Basic ultrasonography 
St. Louis, Missouri A-scan technique 
Richard D. Binkhorst, M.D. Biometric A-scan ultrasonography 
New York, N.Y. Pre-operative IOL power calculation 


Post-operative computer refraction 


7 hours AMA Category | credit 
Registration: $75.00 
Write: Eye Seminars 
St. John's Mercy Medical Center 
615 S. New Ballas Rd. 
St. Louis, Mo. 63141 


Jack Hartstein, M.D., Co-chairman 
Richard Oglesby, M.D., Co-chairman 


Mark your calendar for the Spring Seminar also, May 5. 6, & 7, 1980. 


MAPPA Adana rte jr — —ñ ⸗ — — d E —— — — —— — — i — — — — ——— — — 


OPHTHALMOLOGY BOARD AND CLINICAL REVIEW COURSE 


Sponsored By 
The Department of Ophthalmology 
The University of Texas 
Health Science Center at Houston 
The Medical School 
Course Directors: 
Charles A. Garcia, M.D. and Jack T. Holladay, M.D. 
The Opthalmology Board and Clinical Review Course, an intensive one week course in- 
tended to prepare practicing ophthalmologists and recent graduates of residency programs 


for the OKAP and American Board of Ophthalmology Examinations, will begin at 7:00 a.m. on 
Thursday, November 29th and continue thru Monday, December 3rd, 1979. 
TUITION including lunch: $500.00 
For more information contact: 
Department of Ophthalmology 
Hermann Eye Center 
Hermann Hospital 
1203 Ross Sterling 
Houston, Texas 77030 
Phone: (713) 797-1777 
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JANUARY 20-24, 1980 
OPHTHALMOLOGY SEMINAR 
FORTY-NINTH ANNUAL MID-WINTER CLINICAL CONVENTION 


Los Angeles Hilton Hotel, Los Angeles, California 
An A.M.A. and C.M.A. 28 hour (category 1) accredited course for Continuing Medical Education 


GUEST SPEAKERS INCLUDE: 


David Knox, M. D. 

Assistant Professor of Ophthalmology 
The Wilmer Ophthaimological Institute 
The Johns Hopkins Hospital 
Baltimore, Maryland 

H. Dunbar Hoskins, Jr., M. D. 

| Assoc. Clinical Prof. of Ophthalmology 
| University of California Medical School 
| San Francisco, California 


Richard C. Troutman, M. D. 
Professor and Head of the 

Downstate Medical Center 
Brooklyn, New York 


Suzanne Veronneau-Troutman, M. D. | 
New York, New York I 
Suzanne Veronneau-Troutman, M. D. 
Clinical Professor of Ophthalmology 
Cornell University Medical College 





| Eugene M, Helveston, M. D. New York, New York 
Professor of Ophthalmology | 
Director, Pediatric Ophthalmology Irving H. Leopold, M. D., D.Sc. 
and Ocular Motility Service Professor and Chairman | 
indiana University Department of Ophthalmology 
| indianapolis, Indiana Irvine, California 
| Robert E. Christensen, M.D. David Shoch, M. D. Kenneth R. Diddie, M. D. 


Professor and Vice-Chairman Professor and Chairman, Assistant Professor l 
Department of Ophthalmology Department Estelle Doheny Eye Foundation 


University of California of Ophthalmology Hoa Ange BS alora 
Los Angeles, California Northwestern University Steven G. Kramer, M. D. 
: Chicago, Illinois Professor and Chairman 


Department of Ophthalmology 

University of California 

San Francisco, California 
REGISTRATION FEE: (includes reception, dinner, four lunches) 
$175.00 Practicing Ophthalmologists — $75.00 Residents 


A Special Course for Ophthalmologists —January 19 & 20, 1980 
ANATOMY DISSECTION COURSE 


This is a unique opportunity for the practicing ophthalmologist to learn the 
anatomy of the eye and orbit, and actually perform the dissection. 
University of Southern California School of Medicine — 
Gross Anatomy Lab., 1330 San Pablo St. a Zonal), Los Angeles 
INSTRUCTORS: | 
CROWELL BEARD, M.D. * JAMES L. HARGISS, M.D. e BERNICE BROWN, M.D. 
FEE: Practicing Physicians: $100 if attending Mid-Winter Course; 
$150 if NOT attending Mid-Winter Course 
Residents; $75 i? attending Mid-Winter Course; $100 if NOT attending Mid-Winter Course 
Presented by 


The Research Study Club of Los Angeles, Inc. 


To obtain additional information, please write to Mr. Richard Pruter, Executive Secretary 
RO. Box 49412, Los Angeles, California 90049 —(213) 879-0648 


(COMPLETE PROGRAM AVAILABLE, SEPTEMBER 1979) 








RATES FOR AJO 
CLASSIFIED ADVERTISEMENTS 


INSTRUMENTS MEETINGS 
PEOPLE SERVICES 
PRACTICE SUPPLIES 

1x 3x or 
Rates more 
30 words or less $12.00 $10.00 
... each additional word 1.00 85 


Count words, including abbreviations. Ini- 

tials and numbers count as one word. (Box 

000 AJO counts as three words) 

Display ads. Set within ruled border. One 
inch minimum $45.00 per inch. Forms close 
1st month preceding month of issue. 


PAYMENT MUST ACCOMPANY INSERTION 
ORDER 


Classified Advertising 
American Journal of Ophthalmology 
Tribune Tower, Suite 1415 

435 North Michigan Avenue 

Chicago, Illinois 60611 


CLASSIFIED ADVERTISEMENTS 


OPHTHALMOLOGIST: 35, board certified post fellawship 
academic experience in vitreo-retinal surgery, seeks op- 
portunities that include subspecialty. Box 209 AJO 


FOR SALE: General ophthalmology. Solo practice. Beautiful 
coastal New England town near major city, Unopposed 
ra practice, All correspondence confidential. Box 


OPENING: In Central California for Board Certified or im- 
mediately eligible ophthalmologist to practice adult 
ophthalmology in eye group. Must have strong qualifica- 
tions in medical and surgical retina and Ocutome use. 
Send CV to Box 213 AJO 


FOR SALE: Established solo ophthalmology practice. San 
Francisco Bay Area. Retiring. Equipment available. Terms 
negotiable. Will introduce. Box 214 AJO 


OPHTHALMOLOGIST: 29, Board eligible, graduate of univer- 
a Ay oe seeks solo or partnership opportunity. Box 


POSITION WANTED: Mature ophthalmologist desires medical 
ophthalmology position. Los Angeles or Orange County, 
California area desired. Box 216 AJO 


WANTED: Ophthalmologist with vitreo-retinal surgical expe- 
rience to join large midwestern private practice group with 
both general and subspecialist ophthalmologists. Most 
generous financial arrangements with academic opportuni- 
eed in one of America's loveliest communities. Box 217 


























BELROSE REFRACTING EQUIPMENT COMPANY 
3911 W. North Avenue Chicago, Ill. 60647 
(312) 772-7500 


We Buy and Sell the Finest NEW and USED 
Refracting Equipment 
We will pay Top Dollar for your complete 
offices. 







VITREO-RETINAL SURGEON: 31, excellent residency, retinal 
fellowship, experience with all aspects of medical and sur- 
gical retina and vitreous, seeks dynamic practice opportu- 
nity preferably with university affiliation. Box 220 AJO 


GENERAL OPHTHALMOLOGIST: To join busy two man prac- 
tice in Northeastern North Carolina. Excellent salary and 
benefits leading to partnership. Outstanding family life and 
recreation area. Box 221 AJO 


FOR SALE: B & L slit-lamp, AO amblyoscope with slides. 
Both in good working order. Available to best offer. Box 


RESIDENCY WANTED: Ophthalmologist many years out of 
practice looking for a residency program as a refreshment 
time. Will consider any level and any location. Prefer this 
academic year. Box 223 AJO 


FELLOWSHIP WANTED: Prefer pediatric or plastics, but will 
consider all subspecialties. Begin Oct. 1979. Box 224 AJO 


OPHTHALMOLOGIST: 32 year old, board certified general 
ophthalmologist wishes to relocate and assume busy solo 
vd Married with one child. All areas considered. Box 

i 


OPHTHALMOLOGIST: 29, board eligible, completed top uni- 
versity residency seeking association or partnership, all 
locations considered, available immediately. Box 226 AJO 


VITREOUS RETINAL SURGEON: 33, Board certified, univer- 
sity residency, top vitreous retina fellowship, anterior and 
posterier vitrectomy, retinal surgery, photocoagulation, 
flourescein angiography, ultrasound. Enjoy general 
ophthalmology as well. Box 227 AJO 


OPHTHALMOLOGIST: 33, married, completing anterior 
segment fellowship June 1980. Seeking hospital or prac- 
tice opportunity. Box 229 AJO 


FOR SALE: Complete ophthalmology office in established lo- 
cation. Modern, fully equipped, near medical center and 
the University of Tenessee. Box 230 AJO 


VITREORETINAL SUBSPECIALIST: Excellent university resi- 
dency and retinal/vitreous fellowship. Four years experi- 
ence on full-time university retina staff. Extensive experi- 
ence/interest in diabetes. Seeking practice opportunity. 
Box 231 AJO 





"LIMITED OFFER: Gambs ophthalmometer with attached 


Gambs tonometer $1,150. Zeiss or Aimark perimeter your 
choice $995. B & L motor units $1495. AO or B & L plus 
cylinder phoropters your choice $1250. Belrose Refracting 
Equipment Company, 3911 West North Avenue, Chicago, 
IL 60647 (312) 772-7500 


WANTED: Fast growing Houston industrial practice needs 
retina specialist who is also willing to perform routine 
office ophthalmology. Dr. Moorhead, 9343 North Loop 
East, Suite 310, Houston, TX 77029 (713) 674-0876. 


OPHTHALMO! OGIST NEEDED: Augusta. Board eligible or 
certified. Join one Ophthalmologist in central Maine ci 
with referral area of 75,000 186-bed, modern hospital wit 
all specialties represented and excellent ancillary services, 
active medical staff and Family Practice Residency Pro- 
gram, Lovely surrounding area of lakes, mountains and 50 
minutes from the coast. Send C.V. to Henry J. Wheel- 
wright, M.D., Medical Director, Augusta General Hospital, 
8 East Chestnut Street, Augusta, ME, or call collect, area 
code 207-623-4711, ext. 285. 


FOR SALE: Takata (Acuity Systems) laser interferometer. De- 
termine retinal-cortical function in presence of opacities. 
New laser, excellent condition, easily operated. $2,750.00 
Bob Fite, 101 N. Zang, Dallas, TX /5208 


FOR SALE: instruments—barely used H.S. Ophthalmome- 
ter, make offer. Wanted: Late model phaco-emulsification 
unit. Reply to Bob Fite, Dallas Eye Institute, 101 North 
Zang Blvd., Dallas, TX 75208. 


WANTED: Eye related antiques—instruments, spectacles, 
paper, memorabilia, etc. Please send description, sketch 
or photo and price. W. H. Marshall, M.D., 3601 S.W. 2nd 
Avenue, Gainesville, FL 32607. 


OPHTHALMOLOGIST: Board eligible/certified, to join Alas- 
ka's largest multi-specialty clinic. Main campus for Uni- 
versity of Alaska, with first year medical school program. 
Ample specialty coverage allows for time off fo enjoy 
area's many cultural, recreational, and educational oppor- 
tunities. Generous guaranteed salary, benefits, and reloca- 
tion allowance. Parinership opportunity. Contact: Adminis- 
trator, Fairbanks Clinic, Box 1330, Fairbanks, Alaska 


FOR SALE: Acuity Systems 6600 Auto-refractor includes 
high-speed printer, electric stand, service contract. Excess 
due to practice consolidation. Contact John Spaniol, O.D., 
15601 Fischer, Cleveland, OH 44111 (216) 779-6240. 


FOR RENT: Deluxe Office Space. Professional Bldg. Excellent 
tocation for new or old practice. 950 sq. feet, 8825 W. 
95th St., Palos Hills, Call 599-0500 Dr. Garofalo. 


FOR SALE: Acuity Systems Auto Refractor Model 6600. Ex-. 
cellent Condition. Five years oid. $20,000. Contact: Red- 
iands Eye Medical Group, 345 Terracina Blvd., Redlands, 
CA 92373 (714) 793-2047 


WANTED: Perimeter, Topcon projection, Mode! SBP-11. J. 
As 745 Pine Street, Macon, GA 31201 (912) 7457 


FOR SALE: West coast of Canada, outskirts of Vancouver. 
Beautiful ophthalmology practice available soon. Contact 
C. HcHugh, M.D., 15240 Thrift Avenue, White Rock, 
B.C., Canada V4B 2L1. Phone (604) 531-3212 


FOR SALE: Acuity Systems 6600 Autorefractor, purchased 
new in July 1976. For more information write C. William 
aoe maa Box 1197, Rogers, AR 72756. or call (501) 


PROCESSING—ANGIOGRAMS: 18 years experience. Pro- 
fessional ophthalmic laboratory. Fluorescein is our only 
processing. For information write Jay H. Wruck, 1223 N. 
Glebe Road, Arlington VA 22201. (703) 525-0651 


WANTED: Ophthalmic uitrasound unit with photographic 
documentation attachment. Preferred used, good condi- 
tion. With or without waterbath. (212) 892-6110 


FOR SALE: Humphrey's Vision Analyzer. Excellent condition; 
take over payments saving cost over new of more than 
$10,000, Contact: Dr. E. E. Wilson, 300 W. National 
Road, Vandalia, OH 45377 (513) 890-8992 


DIRECTOR OF OPHTHALMIC 
PHOTOGRAPHY 


Seeking employment 


with Sunbelt hospital or medical center. 
HBP candidate, author, lecturer, inventor. 
Original research published in ophthalmic literature. 
Reply to Box 228 AJO 





FOR RENT: New lease space. 1000+ square feet. Available 
late October, Terrell, Texas, 30 miles east of Dallas in 
office with dentist. Lakes nearby. Contact David Thomas, 
(214) 563-7000 or (214) 563-5343. 


OPHTHALMOLOGIST: 34, seeks group, solor or associate 
practice in New England area. Board Eligible. Box 232 AJO 


VITREO-RETINAL SURGEON: Boston trained, 31, seeks posi- 
tion that includes subspecialty. New England, East coast, 
Florida, sunbelt. Box 233 AJ 


WANTED: Retinal Surgeon and General Ophthalmologist to 
join an Ophthalmology Clinic in a growing West Texas 
metropolitan area. Excellent opportunities. Send C.V. to 
Box 234 AJO 
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Theres an 
important dillerene 


between generic 
pilocarpine and 


[sopto Carpine. é 








(Pilocarpine HCI) 
Surprisingly, 
It isnt price. 





More advantages 
for your patients. 


Isopto Carpine has a 25-year history of proven effectiveness in the 
treatment of glaucoma. Its abilities to reduce intraocular pressure’, 

to prolong corneal contact time and to lubricate and soothe? have 

been noted repeatedly in clinical studies. Isopto Carpine is made by 
Alcon, a name synonymous with consistent quality in ophthalmic 
products, and is widely available in eleven strengths from 0.25 to 10%. 
Patients with limited means may obtain Isopto Carpine without cost 
through the Alcon Needy Patient Assistance Program. 





lore benefits for you 
nd your profession. 


ur prescription for Isopto Carpine helps further 

'on's continuing commitment to ophthalmic research 
ver $9 million expended since 1973) . It also enables us 
provide drug grants, speaker grants, patient infor- 
ition aids and educational materials on glaucoma, to 
sport national and local ophthalmology societies, and 
make free medication available to indigent patients. 
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At no more cost 
— than generic pilocarpine. 
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— — — ° . 
E ——] : Some pharmaceuticals may be substantially cheaper when pre- 
E scribed generically, but surprisingly, not Isopto Carpine. A recent 
—— nationwide survey of drugstores and pharmacies? has again 
— — * = — — demonstrated that on the average, the actual cost to the patient of 


M 


Isopto Carpine is usually no more (give or take pennies) and 
often actually less than generic pilocarpine, ml for ml. 


sopto Carpine 


Pilocarpine HCI — 


ALCON LABORATORIES, INC 
rences: 
aas, J. S. and Merrill, D. L.: Am. J. Ophthal. 54:1, 1962 Fort Worth, Texas 76101 
inn, M. L. and Jones, L. T.: Am. J. Ophthal. 65.1, 1968. 
dependent Prescription Audit. Data on file at Alcon Laboratories 
ription: A sterile ophthalmic solution. Each ml contains: Active: Pilocarpine Hydrochloride 0.25%, 0.5%, 196, *.596, 2%, 3%, 4%, 5%, 695, 8%, OF 
. Preservative: Benzalkonium Chloride 0.01%. Vehicle; Hydroxypropy! Methylcellulose 0.5%. Inactive: Boric Acid Sodium Chloride (present in 0.25° 
b, and 1% only), Sodium Citrate, Hydrochloric Acid and/or Sodium Hydroxide (to adjust pH in 1%, 1.5%, 2%, 3%, 4%, 5%, 6%, 8%, and 10%) 
Acid, Hydrochloric Acid and/or Sodium Hydroxide (to adjust pH in 0.25% and 0.5%). Purified Water Contraindications: When constriction 
desirable such as in acute iritis and in cases of hypersensitivity to any of the components. Precaution: Avoid overdosage. Adverse Reactions: S 
spasm with temporary reduction in visual acuity and headaches. Contact allergy may occur with prolonged use. Sensitivity is infrequently 
brved. Retinal detachment has been reported. Lens opacities may occur with prolonged use Systemic reactions are rare. Dosage: 2 drops in the eye! 
4 times daily. How Supplied: 15m! and 30m! Drop-Tainer® dispensers 


generic pilocarpine Isopto Carpine 
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A Computer Report 





Effect on LO.P over an 18-hour period after a single 
oral dose of DIAMOX SEQUELS, based on computer 
analysis of patient |.O.P records. 





Steady-state blood levels of acetazolamide over a 
period of 12 hours following one DIAMOX SEQUELS 
Capsule twice a day, compared with administration of 
250 mg tablets q.i.c. Based on computer analysis of 
patient blood samples. 


OX SEQUELS 


ACETA ZOLA MIDE 


Sustained Release Capsules 500 mg. 


Proven bioavailability for effective control of I.O.P. 
with convenient b./.d. dosage 


Elaborate and complex manufacturing processes 
achieve the correct blend of coated and uncoated 
granules for sustained and optimal release of 
DIAMOX SEQUELS medication. Equally important, 


computer analysis confirms batch to batch bio- 
availability after manufacture. DIAMOX SEQUELS — 
convenient b.i.d. dosage that produces a predictable 
response in your patients. 





indications: Tablets and Parenteral only: For adjunctive treat- 
ment ot edema due to congestive heart failure; drug-induced 
edema; centrencephalic epilepsies (petit mal, uniocalized seb 
zures). All forms: Chronic simple (open angle) glaucoma, secon- 
dary glaucoma, and preoperatively in acute angie closure 
glaucoma where delay of surgery is desired in order to lower 
intraccular pressure. 

Contraindications: When sodium and/ or potassium serum 
levels are depressed, in marked kidney and liver disease or 
dysfunction, suprarenal gland failure and hyperchloremic 


acidosis. Long-term use in chronic noncongestive angle c losure 


glaucoma. 

Warning: Although teratogenic and embryocidal effects — 
strated in mice at more than ten times the equivalent therapeutic 
doses have-not been evidenced in humans, do not use D DIAMOX 
in pregnancy, especially during the first trimester, ufiless ex- 
pected benefits outweigh these potential adverse effects 


Precautions: Increasing the dose may increase drowsiness and = 
paresthesia and decrease diuresis. Adverse reactions common 


Laan dei ree 3 3 NB EON BEND NOV IIS X 


to ali sulfonamide derivatives may occur: lever, rash, crystalluria, 
renal calculus, bone marrow depression, thrombocytopenic 
purpura, hemolytic anemia, leukopenia, pancytopenia. 
agranulocytosis. Early detection is advised and if such occur, 
discontinue drug and institute appropriate therapy. 

Adverse Reactions: Short-term therapy; (minimal) pares 
thesias, particularly a "tingling" feeling in the extremities; some 
loss of appetite, polyuria, drowsiness, confusion. Long-term 
therapy: An acidotic state may supervene usually corrected by 
bicarbonate. Transient myopia. Other: (occasional) urticaria, 
melena, hematuria, glycosuria, hepatic insulficiency, faces 
paralysis, convulsions. 
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mild to severe e dry e 
Liquifilm’ Fortes more viscous 
formulation of 396 polyvinyl 
alcohol means a longer retention 
time and greater opportunity for 
therapeutic effectiveness. In fact, 
'when c 'omparing viscosity to 
drainage rate, it was found that 


“a 3% polyvinyl alcohol solution 


is the optimum because large 
increases in viscosity result in only 
minor decreases in drainage rate 


Ha 


beyond this c conc centration." 





- Liquifiln Fortes new formulation 
lessens the chance of blurriness 


C Parton, ce F and RUD ka R Genler eval uat dio 
Gedye alcohol vehi rabbits. ] Pharm Swi — MD 146. 197 





associated with other viscous 

solutions. 

Plus, these other proven 

benefits of Liquifiln Forte: 

€ Safety — preserved with 
thimerosal, Liquifilnt Forte 
will not disrupt the stability 
of the lipid layer 

è Comfort — Liquifilnt Forte is 
formulated most like human 
tears in surface tension and 
spreadability. 

® Convenience —the oval 
squeeze bottle offers easy 
administration. 

Look for the tear that has 

it all. Clearly, it’s 

Ww e a guy (ow 
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75 (naphazoling HCI 0.05%, 
antazoline phosphate 0.5%) 


Blossomin 
Allergic 
Conjunctivitis" 

It’s the one thing she doesnt want to blossom 


in her greenhouse. You can help stifle allergic 
conjunctivitis with Albalon-A. 





Relieves itching as it whitens eyes 


oline phosphate, combine in Albalon-A to calm 


tivitis and at the same time, decongest and 
whiten engorged ocular tissues. 


Soothes irritation with Liquifilm® 


Further, Albalon-A is the only decongestant: 
antihistamine combination in the soothing 


hol 1.496). Less irritation. More comfort. Mam 
more bouquets. 


Try Albalon-A 


Your next patients with blossoming allergic 
conjunctivitis will thank you. 








tion, FDA has classified the indications 
as follows: 


"Possibly" effective: For relief of ocular 
irritation and/or congestion or for the 
treatment of allergic, inflammatory, or 
infectious ocular conditions. Final clas- 


sification of the less-than-effective indica- | |l 
tion requires further investigation. — Pharmaceuticals, Inc 








Irvine, California 9271 





artificial tear vehicle Liquifilm® (polyvinyl alco- 


The widely accepted decongestant in Albalon* 
(naphazoline HCl) plus the antihistamine, antaz 


the itch that often accompanies allergic conjunc 


m. 

Albalon-A™ Liquifilm* CONTRAINDICATIONS: Hypersensitivity 

sterile ophthalmic solution one or more of the components of this pre} 

ration. WARNING: Do not use in preser 

CONTAINS: of narrow-angle glaucoma. PRECAUTION 

naphazoline HC! 0.05%, antazoline phosphate This preparation should be used only with c 

0.5%, with Liquifilm (polyvinyl alcohol) 1.4%. tion in the presence of hypertensior rd 

irregularities or hyperglycemia (di te 

ES : "i | ADVERSE REACTIONS: The following advei 

"INDICATIONS: Based on a review of a reactions may occur: pupillary dilation, increa 

related combination of drugs by the in intraocular pressure, systemic effects due 

National Academy of Sciences— Nationa absorption (i.e., hypertension, cardiac irres 
Research Council and/or other informa- larities, hyperglycemia) 
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The Hoya LHI lens. 
The differences clea: 


M occum 


CN 


Hoya LHI lens 
1.702 index 
—8.00D, 2.2mmCT 


Chances are the high-prescription 
glass lenses you've been prescribing 
improve your patient's eyesight, 
but are thick and unattractive. That's 
why Hoya invented the thin LHI 
lens, (1.702 index). Now people with 
high plus or minus prescriptions 
(+3 to +10D and —4 to —20D 
ranges) can feel comfortable about 
wearing glasses. 

LHI lenses are not only thinner 
and lighter than traditional glass 
lenses, they are vacuum-coated front 
and back with Hoya 99 Multicoated* 
This combination reduces unsightly 
myopic rings and transmits over 
99% of usable visible light. In 
addition, Hoya's LHI lens has a 
color dispersion factor of 40.2—the 
lowest dispersion of any comparable 


Crown Glass lens _ 
1.523 index 
—8.00D, 2.2mmCT 


lens— which greatly reduces color 
aberration for significant improve- 
ment in visual acuity. These combina- 
tions make Hoya the leader in the 
high index lens field. 

The lenses are finished or semi- 
finished, come only in glass, and are 
single vision. (Sizes 60 and 65 mm). 

The LHI lenses with Hoya 99 
Multicoated. It'll make you look 
good, too. 


HOVA 


iem opem 183 1 


HOYA LENS 


“For further Hoya 99 Multicoated and LHI lens information call or write: Hoya Lens of America, Inc. 


This advertisement was prepared 
and distributed by Hoya Lens Corp. 





970 Knox Street, Torrance, CA 90502/National Wats: 800-421-1993/California Wats: 800-262-1587 
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Now Acuity Systems 
puts “automated refraction” 





[] Because of your specialized knowledge 
and training, we believe that only you 
should prescribe the Cortisporin® ophthal- 
mic products —and that's why they are pro- 
moted only to ophthalmologists. 

[ For your patients the Cortisporin ophthal- 
mic products provide a wide therapeutic 
spectrum. The antibacterials act together 
against susceptible bacterial pathogens com- 
monly involved in the ophthalmic infections 
accessible to topical therapy* The hydrocor- 
tisone component gently and rapidly relieves 
signs and symptoms of inflammation and 
inhibits corneal neovascularization. 

[] Economical, too, with the two sterile 
forms providing convenient day and night 
coverage at lower cost than most other 
major brands of similar activity. 


Cortisporin' Ophthalmic 
Suspension Sterile 
(Polymyxin B— Neomycin — Hydrocortisone) 


Cortisporin® Ophthalmic Suspension Each cc. contains: Aerosporin® brand Polymyxin B Sulfate, 


(Sterile) 10,000 Units; neomycin sulfate (equivalent to 3.5 mg. 
neomycin base), 5 mg.; hydrocortisone, 10 mg. (1%); 


thimerosal (preservative), 0.001%. 
The vehicle contains the inactive ingredients cety! alcohol, 

glyceryl monostearate, liquid petrolatum, polyoxyl 40 stearate, 

propylene glycol and purified water. 
y O u f e s e Ointment Sterile 

(Polymyxin B- Bacitracin — Neomycin — Hydrocortisone) 
Each gram contains: Aerosporin* brand Polymyxin B Sulfate 
m 5,000 Units; zinc bacitracin 400 Units; neomycin sulfate 5 mg 
(equivalent to 3.5 mg neomycin base); hydrocortisone 10 mg 


(1%); special white petrolatum qs. 








Cortisporin' Ophthalmic 





' L] ® ' ' 
Cortisporin® Ophthalmic Ointment 
(Sterile) *INDICATIONS: Based on a review of these drugs by the National Academy of 
Sciences — National Research Council and/or other information, FDA has classi- 
4 fied the indications as follows: 
i “Possibly” effective: For the treatment of nonpurulent bacterial infections of 
the eye due to organisms sensitive to the antibiotic ingredients of the drugs and 


when the anti-inflammatory action of the hydrocortisone is indicated as in non- 
purulent bacterial, allergic, vernal and phlyctenular conjunctivitis; nonpurulent 
blepharitis; interstitial, sclerosing, postoperative or acne rosacea keratitis; super- 
ficial chemical and thermal burns of the cornea. 

Final classification of the less-than-effective indications requires further inves- 
tigation 





CONTRAINDICATIONS: These products are contraindicated in acute purulent con- 
junctivitis and blepharitis; tuberculcus, fungal or viral lesions of the skin or eye, 
including herpes simplex, dendritic keratitis, vaccinia or varicella; and conditions in- 
volving the posterior segment of the eye. They are also contraindicated in those indi- 
viduals who have shown hypersensitivity to any of their components. 


PRECAUTIONS: Extended ophthalmic use of topical steroid therapy may result in 
glaucoma with possible damage of the optic nerves. posterior subcapsular cataract 
formation, or may aid in the establishment of secondary ocular infections from 
fungi or viruses liberated from ocuar tissues. It is advisable that intraocular pres- 
sure be checked frequently. In those diseases causing thinning of the cornea, perfo- 
ration has been known to occur with the use of topical steroids. As with any 
antibiotic preparation, prolonged use may result in the overgrowth of nonsusceptible 
organisms, including fungi. Appropriate measures should be taken if this occurs. 


ADVERSE REACTIONS: Articles in the current medical literature indicate an increase 
in the prevalence of persons allergic to neomycin. The possibility of such a reaction 
should be borne in mind. 


Complete literature available on request from Professional Services Dept. PML 


Burroughs Wellcome Co. 
* Research Triangle Park 
Wellcome North Carolina 27709 
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.. system availe apres iig me — ene ee 
bodies so many scientific advancements 1 | 


thati it represents anew generation a 
diagnostic instrumentation. 


The Rx1 AUTO- 

REFRACTOR is unique 

... it gives you sphere/ 
cylinder/axis and IPD measurements; 
everything you need to write your 
prescription. 

So if you felt automated refraction 
was “just a starting point” before, then 
seeing the new Rx1 AUTO-REFRACTOR 
will give you an entirely new perspective. 


When it comes to meas- 

urement speed, objective 

accuracy and simplicity of 
operation, the Rx1 AUTO-REFRACTOR is 
without peer. Here are highlights of a few 
of the instrument's exclusive and patented 
features and the benefits they provide you 
and your practice. 


It's the Fastest. The one-second refrac- 
tion cycle of the Rx1 makes it fast enough 
to handle your full mix of patient types . . . 
normal refractions, as well as such prob- 
lem refractions as children, IOL implants, 
nystagmus cases, non-responders and 
others. 


It's the Most Accurate. The Rx’ is an 
objective refractor. Thus, it eliminates all 
subjective decision making by both the 
patient and operator. The result is un- 
equalled performance across the broad 
range of your patient population and pre- 
cise refractive accuracy which gives you 
the ability to eliminate "minimal change" 
patient refractions. 

It's the Most Automated. Advanced 
engineering makes the Rx1 push-button- 
simple to use by any office assistant. And 
its patented Automatic Corneal Tracking 


MEN 


the Med ORC ) = 

It's Designed for re tag irs space- 
saving Rx1 takes only four feet of office 
space . . . free-standing, along a wall, or 
even in a corner. And by placing all controls 
on the side panel, the operator is in the 
best position to assure optimum interface 
between the patient and instrument. 

All these features make the Rx1 
AUTO-REFRACTOR the fastest, most 
accurate and completely automated re- 
fractive analysis system available. The Rx1 
gives you everything you need to write your 
prescription. Call for your demonstration. 


We pioneered the con- 

cept of automated re- 

fraction, and through the 

years, we have advanced 

that concept and im- 

proved it wherever pos- 
sible. The Rx1 AUTO-REFRACTOR rep- 
resents our continued commitment to 
meeting the needs of the eye care profes- 
sion with innovative instrumentation. Be- 
cause, at Acuity Systems, our scientists 
and engineers work at the cutting edge of 
advanced technology . . seeking solutions 
by exploring new perspectives. 


Mail the coupon for more 
detailed information about 
the exciting new Rx1 AUTO- 
REFRACTOR. Better yet, 
arrange for a no-obligation 
demonstration so that you too can gain 
this new perspective on automated 
refraction. 
Better still, call our free hot-line for 
faster information 


*In Virginia, call collect (703) 471-4700 


LatEod Cm 

















either spectacle 








or contact lens 
prescriptions 
Plus or Minus 
Refract Button Cylinder choice, 
activates the exclu- at the touch of 
sive Automatic a button 
Corneal Tracking 
iystem during Computer Memory 
the one-second Button recalls 
measurement cycle previous reading 
| P eS) es ee ^ 























ae Please send me complete information about: è 
ya O instrument measurement specifications i 
[ O leasing vs. purchasing new instruments 
3 O the free Practice Management Survey that can ‘ 
help me decide if automated refraction is right for 3 
i my practice. i 
| Mune aon ee ee 0 
| ; a c ul m EN "T 
Du o eir copas NON S L 1 
i Office Phone ( E o zii aS SE | 
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* Patented tapered radial design developed | y CILCO 

* Implanted and evaluated in England during 1977. | 
* Limited by CILCO to Core Investigators during 1978. 

* Now available to all CILCO investigators. 





The American choice is different by design. The tapered ha 
and exaggerated crotch reduce surface area to facilitate aque 
flow. The radial design of the haptic interfaces smoothly wit] 
eye to minimize tissue trauma. Make the American choice | 
choice for anterior chamber lens implantation. Call toll free 
additional information. 
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HYDROCURVE II® 
(bufilcon A) 
CONTACT LENSES. 











At HYDROCURVE Soft Lenses, Inc., 
we re introducing a totally new phase 
in contact lenses...extended wear. 

Now, your post-cataract patients 
can have the comíort, convenience 
and natural look of soft contact lenses 
—with uninterrupted wearing time of 
up to one month. Without daily inser- 
tion, removal and lens care. 

Plus, all] these important 
advantages: 

Patients are assured more usable vi- 
sion with improved peripheral vision, 
and unaffected mobility and co- 
ordination. 

Easy lens adaptation allows imme- 
diate and long-term comfort. 

And the HYDROCURVE II lens mate- 
rial has high tensile strength for 
both daily and extended wear 
regimens. 


A LENS DESIGN 

THAT OFFERS 

SAFE AND EFFECTIVE 
EXTENDED WEAR. 


The thin design of HYDROCURVE II Con- 
tact Lenses for Aphakic Extended Wear 
offers optimum acuity while satisfying 
metabolic requirements— two very impor- 
tant criteria for successful extended wear. 
Simplified fitting. HYDROCURVE II Con- 
tact Lenses for Aphakic Extended Wear fi! 
a wide range of corneal sizes and 
curvatures. 

Corneal metabolic requirements are sat- 
isfied through two different mechanisms 
First, the combination of a thin lens profile 
and the bufilcon polymer offers excellent 
oxygen permeability, while allowing for 
exchange of heat and other metabolic by 
products. And, the thin edge configuration 
allows freshly oxygenated tears to reach 
the cornea. 

The lens matrix provides a water content 
complementary to the eye's natural tear 
requirements. 

A lens optical zone of over 7 mm extends 
well beyond the pupil to provide stable 
acuity, reducing the incidence of flare or 
ghosting. 

Patient confidence and optimum acuity 
can be restored easily, comfortably and 
safely. 

As America’s contact lens company, we 
want to help with any questions you may 
have on fitting, prescribing or ordering 
Call toll-free or write us directly. 

Our HYDROCURVE II Contact Lenses fo! 
Aphakic Extended Wear. The beginning 
of anew phase in time. 


For full prescribing information see nex 


© HYDROCURVE sen «sis nc 
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HYDROCURVE II® 
(bufilcon A) 
Contact Lenses 


DESCRIPTION 

The HYDROCURVE II (bufilcon A) 
Contact Lens is a hemispherical shell 
of approximately 14 mm chord 
diameter and 0.1 to 10 mm 
thickness. The lens material, bufilcon 
A, is a hydrophilic random copolymer 
of 2-hydroxyethyl methacrylate, N-(1. 
1-Dimethyl-3-oxobutyl)-acrylamide, 
and methacrylic acid. The copolymer 
IS a 3-dimensional network of 
copolymer chains joined by 
trimethylol-propane trimethacrylate 
crosslinks at a density of about one 
crosslink for every 1400 monomer 
units It consists of 55% bufilcon A 
and 45% water, or 45% bufilcon A 
and 55% water dependent on the 
ratio of components when immersed 
in normal saline 


ACTIONS 

In its hydrated state a HYDROCURVE 
Il Contact Lens becomes soft and 
pliable When placed on the human 
cornea the hydrated lens acts as a 
refracting medium to compensate 
spherical ametropias The material 
has a refractive index of 1 43 


INDICATIONS 

HYDROCURVE II Contact Lenses for 
daily wear or aphakic extended wear 
are indicated for the correction of 
visual acuity in persons with 
nondiseased eyes who have 
spherical ametropias, refractive 
astigmatism of 1 50 diopters or less 
and/or corneal astigmatism of 2 00 
diopters or less 


CONTRAINDICATIONS 
HYDROCURVE II Contact Lenses are 
contraindicated by the presence of 
any of the following conditions 
1 Acute and subacute 
inflammations of the anterior 
segment of the eye 
2 Any eye disease which affects 
the cornea or conjunctiva 
3 Insufficiency of lacrimal 
secretion 
4 Corneal hypoesthesia 
5 Any systemic disease which 
may affect the eye or be 
exaggerated by wearing 
contact lenses 


WARNINGS 

Medicaments and Eye Drops 
The HYDROCURVE II Contact Lens 
must be stored ONLY in 
BOILnSOAK* Sterile Preserved 
Saline Storage Solution or FLEXSOL* 
Sterile Solution tor Disinfection and 
Storage No ophthalmic solutions or 
medicaments, including conventional 
hard contact lens solutions. can be 
used by HYDROCURVE II Contact 
Lens wearers prior to or while the lens 
is in place on the eye Only the 
recommended disinfectant soaking 
solutions BOILnSOAK or FLEXSOL, 
the recommended cleaners SOFT 
MATE* or PREFLEX*. NORMOL* 
Rinsing Solution or the 
recommended lubricating solution 
ADAPETTES* may be used on the 
HYDROCURVE II Contact Lens 


Abrasions and Infections 

If the lens becomes less comfortable 
to the wearer than when it was first 
placed on the wearers cornea, this 
may indicate the presence of a 
foreign body The lens should be 
removed immediately and the patient 
examined If any corneal abrasion, 
ulceration, irritation or infection is 
present. a physician should be 
consulted immediately 


Aphakic Patients 

Aphakic patients should not be fitted 
with HYDROCURVE II Contact 
Lenses during the postoperative 
period until, in the opinion of the 
surgeon, the eye has healed 
completely 


Lens Care Regimen 

Patients must adhere to the 
recommended iens care regimen of 
HYDROCURVE E Contact Lenses 
Failure to follow this procedure may 
result in development of serious 
ocular infections 


Wearing Restrictions 
HYDROCURVE Ii Contact Lenses 
should not be worn while swimming 
or in the presence of noxious and 
irntating vapors, er while sleeping 
unless patient is on an aphakic 
extended-wear schedule 


Visual Blurring 

When visual blurring occurs the lens 
must be removed until the condition 
subsides 


PRECAUTIONS 

Stora 

HYDROCURVE II Contact Lenses 
must be stored ONLY in BOILnNSOAK 
or FLEXSOL Solution If left exposed 
to air, the lenses will dehydrate If a 
lens dehydrates, it should be soaked 
ONLY in BOILnSOZK or FLEXSOL 
Solution until it returns to a soft, 
supple state 


Cleaning and Disinfection 
HYDROCURVE II Centac! Lenses 
must be BOTH cleaned and 
disinfected daily when on a 
daily-wear schedule or upon each 
removal when on ar aphakic 
extended-wear schedule One 
procedure does not replace the other 
CLEANING is necessary to remove 
mucus and film from tne lens surface 
This can be accompsshed by using 
either SOFT MATE or PREFLEX on a 
daily basis or whenever the aphakic 
lens is removed Excessive deposits 
may damage the lens. therefore. if 
this occurs, evaluation of the lens 
care procedures should be made 
DISINFECTION with @ 
HYDROCURVE Patient Disinfection 
Unit and BOILNSOAK Solution has 
been tested microbiolagically and 
shown to be an effectwe disinfection 
procedure for HYDROCURVE II 
Contact Lenses 


HYDROCURVE II Contact Lenses 
must be cleaned with SOFT MATE or 
PREFLEX Fresh BOILPSOAK 
Solution must be used tor every 
disinfection and for storing the 
lenses The HYDROCURVE Carrying 
Case must be emptied and refilled 
with fresh BOILNSOAK Solution each 
time the lens is stored 

I! a HYDROCURVE Patient 
Disinfection Unit is not available 
lenses may be disinfected by 
immersing the lenses in BOILNSOAK 
in the Carrying Case ard by 
drcpping the sealed case into a pan 
of already boiling water Remove the 
pan from the heat after 10 minutes 
and allow the water to coo! before 
removing the lenses (Above 7.000 
feet, boil for 15 minutes | 
CHEMICAL DISINFECTION with 
FLEXSOL has been tested 
microbiologically and shown to be an 
effective disinfection procedure for 
HYOROCURVE II Contac’ Lenses 
Atter removal. HYDROCURVE II 
Contac! Lenses must be c'eaned and 
rinsed with PREFLEX and NORMOL 
The HYDROCURVE Twin Zase mus! 
be emptied and refilled with fresh 
FLEXSOL prior to disinfecting the 
lenses Fresh FLEXSOL must be 
used each time the lenses are stored 
and disinfected 
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WARNING: 

DO NOT MIX OR ALTERNATE 
THE DISINFECTION AND 
STORAGE SYSTEMS. 
FLEXSOL SHOULD NOT BE 
USED WITH HEAT. 


Lens Handling 

Patients must wash and rinse hands 
thoroughly, and dry with a lint-free 
towe! before handling the lenses 


Cosmetics, lotions, soaps and 
creams must not come in contact 
with tne lenses since eye irritation 
may result. If hair spray is used while 
the lenses are being worn, the eyes 
must be kept closed until the spray 
has settled 


Fluorescein 

Never use fluorescein while the 
patient is wearing the lenses 
because the lenses will become 
discolored Whenever fluorescein is 
used, flush the eyes with normal 
saline solution and wait at least one 
nour before replacing the lenses Too 
early replacement may allow the 
lenses to absorb residual fluorescein 
irreversibly 


ADVERSE REACTIONS 


Serious corneal damage may result 
from wearing a lens which has been 
soaked in a conventional hard 
contact lens solution containing 
preservatives which should not be 
used with soft hydrophilic contact 
lenses 


Eye irritation may occur within a short 
time after putting on a hypertonic 
lens Removal of the lens will relieve 
the irritation 


Very rarely a lens may adhere to ar 
eye as a result of the patient sleeping 
while wearing the lens. or wearing à 
hypotonic lens If a lens adheres for 
any reason, patients may be 
instructed to apply a few drops of 
BOILnSOAK Solution or ADAPETTES 
and wait until the lens moves freely 
before removing the lens 


Rainbows or halos around objects or 
blurring of the vision may occur if the 
lenses are worn continuously for too 
long a time. Removal of the lenses 
and a rest period of at least one hour 
generally relieves these symptoms 


Excessive tearing, unusual eye 
secretions. and photophobia are not 
normal, if these symptoms occur. the 
patient should be examined to 
determine their cause 


DOSAGE 

and 

ADMINISTRATION 
Conventional methods of fitting 
contact lenses do not apply to 
HYDROCURVE I] (bufilcon A) 
Contact Lerses For a detailed 
description of the fitting technique 
refer to the HYDROCURVE Fitting 
Guide. copies of which are available 
from 


Soft Lenses, Inc 
B006 Engineer Road 
San Diego, California 92111 


WEARING SCHEDULE SHOULD BE 
DETERMINED BY THE EYE CARE 
PRACTITIONER 


. DAILY-WEAR SCHEDULE _ 
Maximum Maximum 
Wearing Time Wearing Time 

(Continuous (Continuous 
Day Hours) Day Hours) 
1 3 B B 
2 3 9 8 
3 4 10 10 
4 4 11 12 
5 6 12 14 
6 6 13 15 
7 8 14 All waking 
hours 


There may be a tendency for the 
patient to overwear the lenses 
initially Therefore, the importance of 
adhering to the initial daily-wear 
schedule should be stressed to the 
patient 


APHAKIC EXTENDED-WEAR 
SCHEDULE 

Lenses should be removed, cleaned 
and disinfected monthly or accord- 
ing to the directions of the eye care 
practitioner 

Care must be taken on the initial visit 
to assure that the patient is supplied 
with a HYDROCURVE Patient Care 
Kit and fully understands all care and 
handling instructions for the lenses 
As with any contact lens, regular 
recall visits are necessary to assure 
patient health and compliance with 
instructions 


HOW SUPPLIED 

Each lens is supplied sterile in a 
glass vial containing sterile norma! 
saline solution The glass vial iS 
marked with the base curve, dioptric 
power, diameter and the 
manufacturing lot number of the lens 
To assure proper lens care and 
handling, each HYDROCURVE 
patient MUST BE supplied with a 
complete HYDROCURVE Patient 
Care Kit 

The HYDROCURVE thermal Patient 
Care Kit is a package required for 
lens cleaning. disinfection, and 
storage. consisting of the following 
HYDROCURVE Carrying 


Case Cat #1084 
HYDROCURVE Patient 

Disinfection Unit Cat #1083 
BOILnSOAK* Sterile 

Preserved Saline 

Storage Solution Cat #1064 
SOFT MATE® Sterile Cleaner 

(optional) or Cat 41006 
PREFLEX® Sterile Cleaner 

(Optional) Cat #1016 
Patient Instructions Cat #1025 


Chemical Disinfection 
HYDROCURVE Patient Care Kit is a 
package required for the chemica! 
method of lens cleaning. disinfec- 
tion and storage. consisting 0! the 
following 

PREFLEX® Sterile 


Cleaner Cat #1016 
NORMOL® Sterile Rinsing 
Solution Cat #1017 


FLEXSOL® Sterile Solution 
For Disintection 


and Storage Cat #1018 
HYDROCURVE Twin 

Case Cat #1054 
Patient Instructions Cat #1025 


CAUTION FEDERAL LAW 
PROHIBITS DISPENSING WITHOUT 
PRESCRIPTION 
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The only dry heat unit approved for use with all heat- 
disinfected soft contact lenses. With the new 
MINI-THERM Unit, there is no longer any need for you 

to stock a different lens-care kit for each type of thermally 
disinfected soft lens you dispense. The MINI-THERM Unit 
is approved for use with all heat disinfected hydrophilic 
lenses including the following 


ACCUGEL™ (droxifilcon) Ophthalmos, Inc 

Amsof™ (deltafilcon A) Lombart Lens Ltd 
AOSOFT* (tetrafilcon A) American Optical Corp 
Aquaflex® (tetrafilcon A) UCO Optics, Inc 
Comfortflex™ ^ (deltafilcon A) Capitol Contact Lens. Inc 
Durasoft (Phemecol) Wesley Jessen Inc 
Gelflex (dimefilcon A) Dow Corning Ophthalmics 
Hydrocurve* (hefilcon A) Soft Lenses, Inc 
Hydrocurve* || (bufilcon A) Soft Lenses, Inc 
Hydromarc™ . (etafilcon A) Front er Contact Lenses, Inc. 
Naturvue* (hefilcon A) Milton Roy Co 

Soflens* (polymacon) Bausch & Lomb, Inc 
Tresoft* (Ocufilcon A) Alcon Optic Division 


American Optical Corp 
SOFT CONTACT LENS DIV 
Southbridge, MA 01550 


ALL FOR ONE... AND ONE FOR ALL 


Whatever lens your patients wear, they'll love the attractive 
design, pushbutton convenience, rugged construction 
and true’ pocket-sized” portability of the MINI-THERM Unit 
And you will appreciate how the MINI-THERM Unit can 
contribute to a more efficient practice: You can nowspend 
less time and money ordering and stocking different 
thermal units, and more time with your patients. 

Ask your American Optical Soft Contact Lens Divisior 
Representative or AOSOFT Distributor about the 
MINI-THERM Heating Unit. Let MINI-THERM become 
your heat disinfection unit of choice for all hydrophilic 
lenses today! 


INTRODUCING THE NEW 


MINI-THERM 


HEATING UNIT FOR LENS DISINFECTION 








© 1979 American Optical Corporation 
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Now a precision plus lens, from one of the world's most 
experienced manufacturers of soft lenses. 








The Hydron (polymacon) Plus Lens: 
How a Complete System of Soft Lenses 


is Designed for Centration, 
Comfort, and Durabilit y. 





Smooth lenticular junction and unique edge 
profile promote comfort, durability, and good 
physiological response 

The Hydron® Plus Lens features a smooth, blended 
junction between the power curve and the flange carrier 
that allows a gradual transition over the lenticular region. 
in addition to promoting easy passage of the lids, this 
carefully cut and curved surface eliminates the sharp 
angies that can affect optics and cause the lens to tear or 
Deak. 


Every Hydron® Plus Lens also has a smooth, rounded 


edge profile with carefully controlled curvature, thickness, 


apex height, and edge lift. This edge provices a gentle 
transition from eye to lens and a minimurm resistance to 
iid movement. 


All high and low plus powers availab:e 


The Hydron® Plus Lens offers a full range of plus powers: 


all high and all low. An inventory is maintained in powers 


between O and +8 diopters for Mini Lenses and between 
Gand +20 diopters on Semi-Scieral Lenses. 


Strong centration capabilities with good 
visual acuity 
The Hydron® Plus Lens is the only lathe-cut polymacon 


* 


lens in the U.S. It has strong centration capabilities and 
provides visual acuity that is sharp. clear, and stable. 


Manufactured with precision and reliability 
Strict measurement standards, tolerances and rejection 
criteria, rigidiy applied to all lenses at 17 critical 
“Pass/Fail” points from raw materials through finished 
product, help assure that each Hydron? Plus Lens 


i 


— — EIE i Sese — 
. prescripaon wii De consistent lens after lens after iens. 


Reliability insured by 10096 wet-testing 

Every Hydron® Soft Lens is tested for accuracy. And 
every Hydron” Soft Lens is tested in the wet state, with 
Dase curves measured by the latest electronic SAG gauge 
measurement. 
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A multi-diameter system that is simple, 
yet complete 


Hydron? Plus Lens cores in a choice of diam eters 


— ang E: ia 
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The Hydron® Plus Lens—precision in a 
complete plus lens system. 
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The emotional impact of accommodative esotropia on a 
young child need not necessarily be followed by the 
trauma of surgery or the inconvenience and problems 
associated with wearing and caring for prescription 
lenses, The agent frequently used in the diagnosis of the 
condition is the same agent that can be used to correct 
the accommodative factor without inconvenience to 
the young patient, 


In diagnosis...One drop of PHOSPHOLINE IODIDE 
012575 instilled daily in each eye prior to retiring, for 
two or three weeks, will help to determine if there is an 
accommodative basis for the esotropia. 


In treatment...ifthereisasignificantaccommodative 

factor present, the continued use of PHOSPHOLINE 

IODIDE alone is often sufficient to correct the problem, 

as tong as the drug is well tolerated. PHOSPHOLINE 

. IODIDE acts by altering the accommodative conver- 

| gence/accommodation relationship in a favorable way, 

. SO that near vision is obtained with less accommodative 
effort and fusion can frequently be reestablished. 

if corrective lenses are necessary, PHOSPHOLINE 
IODIDE may permit the use of single vision lenses in- 

Stead of bifocals. 

_if surgery is necessary, postoperative use of 
PHOSPHOLINE IODIDE may help correct a residual 

deviation. 
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AYERST LABORATORIES 
New York N Y 1017 

















Storage Tray 
This sturdy plastic tray provides a 
convenient method for storage of 
tubes. Outstanding as backup 
storage for refilling the steriliza- 
tion tray. 


Ster lization Tray 


Measuring 
Scale 

This anodized 
aluminum scale 
now gives you a 
fast way of 
measuring tubes 
for go-no go 
dimensions. 


DMV Remover 
Hard lenses 


DMV Il (Vented) 
Hard lenses 


S.L.R. 
Soft lens 
Remover / Inserter 


EUROPEAN OUTLET 
Mr. Willi Ott, Kontaktlinsen 
Josefstrasse 53 Postfach 279 
CH 8031 Zurich, Switzerland 


DMV Contact Lens Co. 
Quality Contact Lens Accessories 
Box 2829 . Zanesville, Ohio 43701 
614/452-4787 


Constructed of specially anodized 
aluminum, this impact-resistant 
tray protects your tubes as well 
as providing a convenient way of 
sterilization and handling... with 
enough pockets to hold all tubes 
from: the three Jones Tube Sets, 


Weiss < Chen ; Class A 


2025 3.W. BRIGGS COURT # BEAVERTON, OREGON 97005 * (503) 644-3507 


Tear Duct Tubes 

Complete LT. Jones M.D. 2.2mm 
Diameter Sets are readily avail- 
able in standard, assorted or 
special sets. Special sizes may be 
obtained upon request. 


f 


| 
| 
* tL. Jones MD. Dacryocystothinostomy, American Journal of Ophthalmology, | 
Volume 59, No. 5, May, 1965. 
d€. Mustarde', L.T. Jones M.D. and A. Callahan M.D. Ophthalmic Plastic Surgery--- | 
Up-To-Date, Aesculapius Publishing Company, 1970. 


L.*. Jones M.D. and dL. Wobig M.D.. Surgery of the Eyelids and Lacrimal System, 
Aesculapius Publishing Company. 1976. 


Additional Information Avallabie From: 








DIAGNOSE ANOMALIES OF 


EXTRINSIC OCULAR MUSCLES 
THE ALLIED 


STRABISMOMETER 


WITH LANCASTER TYPE PROJECTORS 
A New Easy-to-Use Instrument 


* Quick and accurate measurement of subjective angle of squint, 
è EFFECTIVE WITH CHILDREN AS YOUNG AS 3 YEARS OF AGE. 


* Reveals partial paralysis of ccular muscles, high phorias, and 
cyclo deviations. 


Diaghostic 
evaluations 
are made on 

3 special 
tangent screen 
calibrated in 
prism dicpters 


‘ * Complete kit consists of: 2 hand projectors — trans- 

i 48 fa nt omme and green spectacles and instruction 

Eu manual—-compensated tangent screen with pad of 
recording charts, 

Complete refund guaranteed if not satisfied 7 days 


after receipt, 
Free demonstration without 


obligation in Chicago area. $1 75.00 


ALLIED OPHTHALMIC EQUIPMENT CORP. 
P.O. Box 71 > Morton Grove, HL 60053 
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Your patients place their trust in your 
professional competence. You rely on the 
capabilities of your instruments to aid you in 
diagnosis and treatment. 

The BAUSCH & LOMB Keratometer, the Model 
70 Vertometer, the Greens’ Refractor, the 
Copeland Streak Retinoscope and the 
AUTO-PLOT Projection Tangent 
Screen are among the products 

that have established the Bausch & 
Lomb reputation for unexcelled 
quality and dependability during 
over 80 years of ophthalmic 
instrument manufacturing, 

For detailed product inforrnation 
use the coupon below 


SCH S LOMB 
Optica! Products Division 
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The legendary sharpness of 
Gneshaber blades has been 
combined with Grieshaber 
dependability in our new line of 
disposable microsurgery knives. 
Now you can be sure that the 
you start with will be the one ¥ 
use - every time. us 

UltraSharp knives are just what 0. 
you expect from Grieshaber: E 
Hand-finished stainless steel blades 
of the highest surgical c ality. 
What’s new is the pre- — 
ready-to-use convenience. And 
there are 16 choices in the new 
UltraSharp family, including both 
straight and angulated 60 degrees. 

Try UltraSharp knives at our 
expense. Order a carton of 12; 
we'll include three at no extra 
charge. Try the three, and if you're 
dissatisfied in any way, return the 
unopened carton for a full refund. 
Simply retarn this coupon to 
Mentor Division of Codman, 
Randolph, MA 02368. Or call toli 
free: 300-225-0460. 











Special T rial Offer 

(.] Please send me complete 
information on all 16 UltraSharp 
Knives so I can take advantage 
of your special trial offer. 





* 
Name 

i Mend gk, — - ———————— Y Savane 
renee 

Address aea Mente een e APRI —————— a 
DIAM teen LO 


i2 9979 Codman & 5Shunietf. inc. 
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OCULOPLASTIC 
SURGICAL DISSECTION COURSE 


(40 HRS. CME & CAT I) 


Nov, 14-17, 1979 


OBJECTIVES: l 

An in-depth symposium to provide the prac- 
ticing and resident surgeon with an Oculo- 
plastic Course featuring LIVE SURGERY 
VIDEO TAPES, FILMS, LECTURES AND 
PARTICIPANT'S CADAVER SURGERY. 


FACULTY: 

|. Baras, M. D. P. Guibor, M. D. 

L. Bergmann, M. D. S. Hecht, M. D. 

B. Cosman, M. D. L. Herman, PhD. 

. Cousins, Esq. A. Messina, M. D. 

. Dunn, M. D. E. Wiggs, M. D. 

. Gaffin, Esq. D. Wolfley, M. D. 
. Gould, M. D. and others. 

M. Guibor, C. O. 


SUBJECTS: 

Cosmetic Blepharoplasty, Blepharoptosis, 
Trauma Surgery, Lid Reconstruction, Lac- 
rimal Surgery, Orbital Reconstruction, En- 
tropion, Ectropion, Orbital Fractures and Or- 
bital Tumors. 


I Ux 


OCULOPLASTIC REGISTRATION FORM 
Registration $600 





Nate uad ce oue eM A ee eR $ 
Address puces d toe te AR E EA NR 
(EY ee eee ee cen. |: | (= Seen | ecu 
Telephone ( | ae ne eee — 
Specialty: Ophth —ENT —Plastic —Derm 
(circle one) 


Make check payable: The Oculoplastic 
Foundation, Inc. OCULOPLASTIC COURSE 


Nov. 14-17, 1979 


=, Semi-Annual Cadaber Courses 


Nef York Medical College— Westchester County Medical Center 





SURGICAL DISSECTION COURSE 
(25 HRS. CME & CAT I) 
Nov. 18-20, 1979 


- OBJECTIVES: 


A unique and practical surgical course, pre- 
sented by multiple disciplines, covering the 
management of FACIAL PALSY and FACIAL 
SPASM, featuring PARTICIPANT'S CADAV- 
ER SURGERY. 


FACULTY: 

L. Bergmann, M.D. M. May, M. D. 

J. Conley, M. D. A. Messina, M. D. 
M. Dunn, M. D. S. Parisier, M. D. 

F. Gillen, M. D. J. Smith, M. D. 

P. Guibor, M. D. D. Wolfley, M. D. 

J. Hagedoorn, Ph.D. D. Zorub, M. D. 

P. Janetta, M. D. 

SUBJECTS: 

Facial Nerve Testing, Dynamic-Static 
Techniques, Lid Spring, Silicone Encircling, 
Facial Reconstruction, Direct Nerve Repair 
and Grafting, 12-7 Hook-up Animation, 
Neuromuscular Pedicle Transfer and Nerve 
Avulsion, 


MEE EPERE PEREP TEA UAM (OOO HUMAN GEMMAM fume SUMMO. — — 


VIH NERVE REGISTRATION FORM 
Registration $500 


NAME uu senate ue m LL ee nt 
AUdFESS nue cuc Leti Let e Eee 
Cala eee CEN State nt JID 
Telephone (LL 2 2) n 
Specialty: Ophth —ENT —Plastic — 


Neurosurgery 
(circle one) 
Make check payable: The Oculoplastic 
Foundation, Inc. Vil NERVE COURSE 
Nov. 18-20, 1979 


Clip and mail with registration fee: Ms. Paula Tamkin, Registrar 


c/o Dr. P. Guibor, 630 Park Avenue 
New York, N. Y. 10021 (212) 734-1010 
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$z): University of California 
OE: * S) San Francisco 


Pacific Medical Center 








Second Two-year Cycle 


Presenting considerable new material 
not included in the first cycle 


March 7-8, 1980 March 6-7, 1981 
June 6-7, 1980 June 5-6, 1981 
September 19-20, 1980 September 18-19, 1981 
December 12-13, 1980 December 11-12, 1981 


This course is a novel, systemat:c approach to bring and keep the practicing 
ophthalmologist up to date in all of ophthalmology. A discussion of this course 
was published in Ophthalmology, Vol. 86, pp. 601-607; April, 1979. Subspecialties 
to be covered include Retina, External Diseases, Lens and Iris, Contact and 
Intraocular Lenses, Medical Disorders, Inflammations and Immunology, 
Glaucoma, Motility and Pediatric Ophthalmology, Neuro-ophthalmology, 
Orbital and Plastic Surgery. 
A partial list of the instructors include Crowell Beard, Jerome Bettman, Chandler 
Dawson, Peter Egbert, Max Fine, Dunbar Hoskins, Creig Hoyt, Arthur Jampolsky, 
John Keltner, Steven Kramer, James McCulley, Richard O'Connor, Ralph 
Rosenthal, Ariah Schwartz, Robert Shaffer, Gilbert 5molin, William Spencer, 
Robert Stamper. 
The entire course is acceptable for 104 hours (13 hours per session.) of Category I 
credit toward the Physician Recognition Award. 

TUITION: $1,400.00 for all eight two-day sessions. 

(This inciudes lunches and course materials) 


$275.00 tor a single weekend session. 
For further information contact: 
UPDATE *3910 Sand Hill Road * Woodside, California 94062 
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Designed by a noted 
ophthalmic surgeon, the 
inskey 22 surgical blade has 
the sharpness and piercing 
quality of a 15^ blade with the 
strength of a 30. 

This disposable blade is 
manufactured 
specifically 
for ophthaimic 


x 


microsurgery. 








ALPEL BLADE 


ü—— — ——— —— —— abit teri rA 
f 
$ 


T- 
? 


—— ———— — Marre a PA RTT HIA tA ir ISTE vr iram rc Pear 


its precision-honed edges are 
the sharpest made. The ribbed 
plastic handle provides ease 
of blade orientation, regardiess 
of direction of incision. 

The Sinskey 22 is pack- 
aged sterile and particle free 
in convenient easy access flat 
tray. 

Full supply available for 
immediate delivery. 

An exclusive precision 
product of Diverse 
Technologies Incorporated. 
Distributed by Physicians 


Dispensing Corporation. Affili- 


ates of IOLAB Corporation. 
We listen and respond to 
your needs. 
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Three boxes or less: 
$50.00 per box. Four or v 
boxes: $47.50 per box. Dis- 
count will apply to any co 
bination of angles but mu 
be in unbroken disper 
boxes of ten. FOB San Di 
California. 
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For more information 
please call Toll Free: 
800 854 1761 
Toil Free in California: 
800 472 7770/800 472 7813 
Telephone: 714 584 2625 
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serviced ? 


Which Haag-Streit 
instruments would 
you like to have 
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Original Slit Lamp 900 


If you own an original Haag-Streit pro- 
duct, you are assured that the highest 
quality is built into it. The same is true 
for the service we provide. 
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4 Goldmann Penmeter — No... ee 


_ Other Haag-Streitinstruments — 


inditdla want tine tl oveswvians: in $o far as possible, we wall canbe: MO TU WETH FR SAT 
STATE ————————À 


Comments as to functioning of instruments: 
2 Applanation Tonometer No. 870.0 ...... No. 900 
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Haac-Streit Service, Inc. was establi- 
shed in the United States in 1962 with a 
primary mission... provide preventive 
maintenance and repair services for all 
our products at a ievel that matches the 
care and skill with which they were 
built. 


Our U.S. facility is stocked with a quar- 
ter of a million dollar inventory of spare 
parts and precision tools. itis staffed by 
experts. Our field service organization 
is composed exclusively of engineers. 
Each has undergone apprenticeship 
and training in our Swiss factory for at 
least 6 years, plus field work in Europe, 
before qualifying for service in the U.S. 


From December 1979 through January 
1980. we will be makirg service cails in 
New York State (not Pelee ne New 
York City and Long Island). Please 
reply by December 5, 1979. 


If you own a Haag-Streit Slit Lamp, 
Goldmann Perimeter, X Applanation 
Tonometer, Ophthalmometer, Adapto- 
meter or any other instrument fine 
enough to bear the Haag-Streit label, 
the precision, preventive maintenance 
and repair capabilities of Haag Streit 
Service are available to you. 


Simply fill in the coupon and send it in, 
or give us a phone call and have your 
serial numbers handy. 


(If you don't own Haag-Streit instru- 
ments, isn't it time you did?) 


HAAG TREL 


6, industrial Park 
(201) 445-1110 


ö— — — Rr rh RAAT el aan reer rinse semana rapa 


L. 





SERVICE, 


INC. 


Waldwick, N.J. 07463 U.S.A. 
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. DIOPTRON ULTIMA 


TH Eh SIRUMENT. 
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NEW... 


DIOPTRON 
ULTIMA 


Diagnostic Eye Computer 
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DESIGNED FORTHE . 
OPHTHALMOLOGIST. Dioptron® 
ULTIMA Diagnostic Eye Computer is 
the world's most advanced automatic 
refractor because it is designed by 
ophthalmologists for ophthalmologists. 
After years of producing the number 
one best-selling automatic refractor in 
the world, Coherent wanted to make 

it even better for your special needs. To 
achieve this, Coherent asked ophthal- 
mologists what they wanted— what 
additional features and characteristics 
they would like to see in a diagnostic 
eye computer. The result: Dioptron 
ULTIMA—the most advanced auto- 
matic refractor available today. 


INCREASED CONFIDENCE. 
Dioptron ULTIMA Diagnostic Eye Com- 
puter now guarantees the kind of 
performance you said you wanted 

in an automatic refractor— 
unmatched accuracy for both 
routine and pathological 
patients. Aphakic, IOL, 
geriatric and pediatric 
patients are object- 
ively refracted by 
your assistants 
with ease. 
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THE MOST ADVANCED 
TECHNOLOGY FOR 
UNSURPASSED ACCURACY The 
Dioptron ULTIMA features one-button, 
one result performance—completely 
automatic from start to finish for each 
eye measured. At the push of the 
START button, the Dioptron ULTIMA 
takes over completely and auto- 
matically, without any further interven- 
tion by operator or patient, analyzes, 
calculates, checks its findings, verifies 
its results, and stores the information 
in the computer microprocessor. The 
sophisticated computer program cou- 
pled with carefully designed, clinically 
tested data acquisition techniques, 
yields the single best result. 


EXCLUSIVE FEATURES Retina! 
imaging, binocular stimulus, dynamic 
fogging, and the exclusive PathAlert™ 
System—an early warning system to 
alert you to possible pathology—are 
only some of the exclusive features 
that you will soon find invaluable in 
your practice. 








COHERENT 
NO IN 
AUTOMATED 
REFRACTION 


NOW YOU HAVE A 
CHOICE. You can 
choose the Dioptron® 
Il Diagnostic Eye 
Computer, the best- 
selling automatic 
refractor in the world, 
or the Dioptron 
ULTIMA Diagnostic 
Eye Computer, the 
most advanced auto- 
matic refractor in the 
world. Each instru- 
ment has been de- 
signed to meet spe- 
cific needs of different 
practices. A Coherent 
Representative will 
be glad to discuss the 
differences and pro- 
vide you with the in- 
formation you need 
to determine the most 
cost-effective Eye 
Computer for your 
individual practice. 

To learn more 


about the Dioptron 

ULTIMA Diagnostic Eye Computer and California, Alaska anc Hawaii, call 
to learn how its exclusive features collect: 415/858-2250. Or fill in and 
can benefit you and your practice, call mail the coupon below. 


Coherent toll-free: 800/227-1914. In 


C COHERENT 


Applying advanced technology to medicine 









| If you would like further information about the Dioptron® ULTIMA Diagnostic Eye Computer, 

| simply clip this coupon and attach it to your letterhead or prescription sheet. 

| | would like: Name 

| O product information | Address 

| Oa Coherent Medical Representative 

| to call on me City 

| O an opportunity to try the Dioptron State Zip 

| ULTIMA Diagnostic Eye Computer — 
Myneeos are: Dimmediate3-6 months Phone( — ) 
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In chronic open-angle glaucoma therapy 


Two good reasons 








to switch patients to 
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|. A better quality of life 
for many patients... 


Patients on TIMOPTIC® (T. molol Maleate, MSD) 
generally do not experience the 
following therapy-limiting side effects: 


change in pupil size/dimming of vision/night blindness 
TIMOPTIC is contraindicated in patients who are 


hypersensitive to any component of this product. 
Occasionally, mild ocular irritation has been reported 
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Tim optic 


(TIMOLOL MALEATE | MSD) 


OPHTHALMIC SOLUTION 


27.3 (Untreated) 





2. Efficacy maintained 
in long-term therapy... 


* No tolerance was observed in 102 patients for 28 months 

e TIMOPTIC was significantly more effective than 
pilocarpine or epinephrine in reducing elevated IOP” 

e TIMOPTIC reduced IOP in 3 out of 4 patients” 


Based on controlled multiclinic studies. evaluating over 1000 patients 


MSD 
MR For a brief summary of a Information, 


please see following page. Copyrgn 9 by Merck & Co. INC 
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Timoptic 


(TIMOLOL MALEATE | MSD) 
OPHTHALMIC SOLUTION 





a beta-adrenergic 
blocking agent 
in ophthalmic solution 


a significant advance for the reduction of IOP in: 
e chronic open-angle glaucoma 

e aphakic glaucoma 

e some patients with secondary glaucoma 

e ocular hypertension 


e some patients who respond inadequately tc 
multiple antiglaucoma drug therapy 


How to start patients on TIMOPTIC: 
Usual starting dosage: one drop 0.2596 TIMOPTIC in 
each eye twice a day. 


How to transfer from current therapy to TIMOPTIC: 
1. On the first day: continue with the agent(s) already 
being used and add one drop 0.2596 TIMOPTIC in each 
eye b.i.d. 


2. On the second day: discontinue the previously used 
agent(s) and continue with TIMOPTIC in each eye b.i.d. 


If clinical response is not adequate: 
Dosage may be increased (from the 0.2596 solution) by 
changing to one drop 0.596 TIMOPTIC twice a day in 
each eye. Dosages above one drop of 0.5% "IMOPTIC 
twice a day generally have not been shown to produce 
further reduction of IOP If the intraocular pressure 
Is maintained at satisfactory levels, the dosage schedule 
may be changed to one drop once a day in each eye. 
Because of diurnal variations in intraocular pressure, 
satisfactory response to the once-a-day dose is 
best determined by measuring the intraocular pressure 
at different times during the day. 
In patients with a history of severe cardiac disease, 
pulse rates should be checked. 


CONTRAINDICATIONS: TIMOPTIC is 
contraindicated in patients who are hypersensitive to 
any component of this product. 

PRECAUTIONS: Should be used with caution in 
patients with known contraindications to systemic use 
of beta-adrenergic receptor blocking agents. These 
include bronchial asthma; sinus bradycardia and 
greater than first-degree block; cardiogenic shock; 
right ventricular failure secondary to pulmonary 
hypertension; congestive heart failure; concomitant 
use with adrenergic-augmenting psychotropic drugs. 
In patients with a history of severe cardiac disease, 
pulse rates should be checked. Patients who are 
already receiving a beta-adrenergic blocking agent 
orally and who are given TIMOPTIC should be 
observed for a potential additive effect either on the 
intraocular pressure or on the known systemic effects 
of beta blockade. 

Sufficient clinical data have rot been obtained to 
show safety or efficacy in narrcw-angle or 
angle-closure glaucoma. 

Pregnancy: TIMOPTIC has not been studied in 
human pregnancy. The use of "IMOPTIC in pregnant 
women requires that the anticipated benefit be 
weighed against possible hazards 

Use in Children: Since clinical studies in children have 
not been done, TIMOPTIC is not recommended for 
use in children at this time. 

ADVERSE REACTIONS: Occasionally, signs and 
symptoms of mild ocular irritation have been reported. 
Local hypersensitivity reactions have occurred rarely 

Slight reduction of the resting heart rate (mean 
reduction 2.9 beats /minute, standard deviation 10.2) 
has been observed in some patients. Rarely, episodes 
of acute bronchospasm have been reported in patients 
with bronchospastic disease (see PRECAUTIONS). 
Note: TIMOPTIC has been used in patients with 
glaucoma wearing conventional (PMMA) hard 
contact lenses, and has generally been well tolerated 
TIMOFTIC has not been studied in patients wearing 
lenses made with materials other than PMMA. 

HOW SUPPLIED: 
TIMOPTIC Ophthalmic Solution, 0.2596 
TIMOPTIC Ophthaimic Solution, 0.5% 
Both are available in 5-ml plastc OCUMETER* 
Ophthalmic Dispenser with a controlled drop tip 
J9TMO8 (DC 7046006) 


M ie D For more detailed information, 
— — consult your MSD representative and 


the full Prescribing Information. 
Merck Sharp & Dohme, Division of 
Merck & Co., INC., West Point, Pa. 19486 
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YOU CAN BE CONFIDENT WHEN 
YOU GIVE YOUR PATIENTS 





SAMPLES OF VISINE. 





To introduce your patients to the benefits of Visine® 
Eye Drops, we will now send you samples of Visine 
Visine offers fast relief from minor eye irritation like 


that caused by glare, pollen, close work and air pol- | 


lution. Visine relieves discomfort and itching quickly 
and its vasoconstrictor (tetrahydrozoline) effectively 
removes hyperemia. 

When you provide Visine to your patients, you 
can do so with confidence because it has been 
proven safe and effective in extensive clinical tests* 
And Visine is already used by more people for minor 
eye irritation than any other eye drop. Please have 
your office mail the coupon, and we'll gladly supply 
you with professional samples of Visine for your use. 


© 1978 Pfizer Inc 


"NDA Clinical * 10-878 (1955-57). Additional NDA Clinical * 10-878 (1961 
Subsequent Double-Blind Efficacy Studies (8/ 72, 9; 76, & 2/'77 
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Visine. professional samples 
on request 


To receive free samples (twenty-four “4-0z 
Visine Professional Samples) for your patients 


just fill out the coupon below. AJO-11/9 

Name a 
Please Print 

Address — 

City — 

State Zip 





Mail to: Visine Redemption Center 
Leeming Division, Pfizer Inc. 
100 Jefferson Road, Parsippany, N.J. 07054 
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For the Discriminating 
Eye Physician 







Depend on the Services of a 
Guild Optician 






IN LYNCHBURG, VA. 
A. G. JEFFERSON 


INC. 












Tate Springs Office 
2010 Tate Springs Road 


Downtown Office 
Allied Arts Buildings 


Timberlake Office 
Timberlake Plaza 


REGISTERED OPTICIANS 










WE DO NOT PRESCRIBE GLASSES—WE MAKE THEM 







Your aphakic patients will 
appreciate this addition to 
your post-op eye care package. 

Available July 1st 


PLANO LENS BLANKS 









NoIR 
SUNGLASSES 


Why use NoIR? 


1) Your cost is low. (S5 to S6 50 @ pair for Models 101 and 702. de- 
pending on quantity) 

2) Acase and care card accompany each pair. 

3) NoIR is guaranteed against breakage under reasonable use. We |! 
Dack your decision 100°» on whatis reasonable 


4) The CONCEPT behind NoIR Sunglasses: 

















e io control the total amount of energy the eye absorbs — »oth visible 
na invisible light. (All UV & almost all near IR light is abesrbec 
e To provide a lens that does not appear dark to the human eye Dut 
insmits a very low level of visible light 
e To provide a frame with side shielded temples which can 5e worn 
Over prescription glasses (even cataract) or alone as a plano 
e To make all the above features available at a reasonable cost 
Most Popular NoIR s: 
Model 101 amber in color. 10°. total light transmissior 
Mode! 102 grey-green in color. 18°. total light 'ransmissio! 
NOTE: Lower transmissions available at increased cost See literature 
Plano only No true grey available Write or call collect 





MEDICAL PRODUCTS DIV . Recreational Innovations Co . Dépt 15C 
PO Box 159 South Lyon MI 48178 (313) 769-5565 






NEOSPORIN 
Ophthalmic 


Solution Sterile 
(Polymyxin B- 
Neomycin-Gramicidin) 


Each cc contains: Aerosporin® 
brand Polymyxin B Sulfate 5,000 
Units; neomycin sulfate 2.5 mg 
(equivalent to 1.75 mg neomycin 
base); gramicidin 0.025 mg. Vehicle 
contains alcohol 0.596, thimerosal 
(preservative) 0.00196 and the in- 
active ingredients propylene glycol, 
polyoxyethylene polyoxypropylene 
compound, sodium chloride and 
purified water. 


Ophthalmic 


Ointment Sterile 
(Polymyxin B- 
Bacitracin-Neomycin) 


Each gram contains: Aerosporin® 
brand Polymyxin B Sulfate 5,000 
Units; zinc bacitracin 400 Units; 
neomycin sulfate 5 mg (equivalent 
to 3.5 mg neomycin base); special 
white petrolatum qs. 

Brief Disclosure below applies to 
the solution and ointment. 
INDICATIONS: For the short-term 
treatment of superficial external 
ocular infections caused by organ- 
isms susceptible to one or more of 
the antibiotics contained therein. 


CONTRAINDICATIONS: 
Contraindicated in those persons 
who have shown sensitivity to any 
of the components. 


WARNINGS: 

Prolonged use may result in over- 
growth of nonsusceptible organ- 
isms. Ophthalmic Ointment may 
retard corneal healing. 


PRECAUTIONS: 

Culture and susceptibility testing 
should be performed during treat- 
ment. 

Allergic cross-reactions may 
occur which could prevent the use 
of any or all of the following anti- 
biotics for the treatment of future 
infections: kanamycin, paromo- 
mycin, streptomycin, and possibly 
gentamicin. 


ADVERSE REACTIONS: 

Neomycin is a not uncommon 
cutaneous sensitizer. Articles in the 
current literature indicate an in- 
crease in the prevalence of persons 
allergic to neomycin. Complete 
literature available on request from 
Professional Services Dept. PML. 


Burroughs Wellcome Co. 
* Research Triangle Park 
Wellcome North Carolina 27709 





IEEE 


RIS. 
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For rinsing and heat disinfection 


of hydrophilic (sof) contact lenses. 
Contains no preservatives: 


Contains 10 disposable 21. oz (15m) potes 


coopeiision 








AMERICAN JOURNAL OF OPHTHALMOLOGY 45 





Preserved saline hasbeen | native but to risk eye irritation. 
used for soft lens disinfection | 

to avoid the problems that some- 
times result from misuse of salt 
tablets —saline contamination 
and eye infection, 


But now this major cause 
of eye irritation can be eliminated | So why have your soft 
— with Unisol” the sterile saline — | lens patients risk eye irritation 
solution packaged in single-dose | problems caused by preserved 
| vials. Unisol” contains no preserv- | saline? Now there's a simple 
Preserved saline eliminates — ^ atives, so it eliminates therisk of | solution: Unisol” preservative- 
possible contamination, but | preservative-induced irritation. free saline. : 
it introduces yet another major — | Imelinieatstidies wih accom lot aae — 
problem: ocular sensitization , | M M NE ous | ! Suzuki H: Allergic conjunctiviti 
and allergic reaction to thimerosal. | experience deve initation from | — blepharoconjunctivitis — 
Studies have shown that | preserved saline, Unisol” was | thimerosal (preservative). Jape 
thimerosal may cause eye irra- ^ showntogreatly reduceorelimi- |  712(0972) — 
— S E ud of all ju lens | nate symptoms of this irritation. ? Gasson A: Aftercare problems relating 
PAGERS.” PUTthermore, ds | hod c gaz : | telens handling and disinfection. —— 
D appears to increase over | _ Unisol"alsofostersbetter — | he Conlacl ensdo urnal 7 
time, so that patients who initially | Patient lens care, because it offers | (September 1979). 
experience no discomfort may j the sterility and convenience of | *Yamane SJ: Studies with a unit dos 
eventually become sensitive | premixed saline. And patients find | sa line sol ution, Contact Lens Forum 
to thimerosal after repeated use.? | the compact size of each 15-ml | 4: 91-95 (August 1979). 
| Since all existing premixed saline | V ial makes Unisol” easy to handle, — — 
| solutions for soft lens care are | Carry, and store, | SMITH, MILLER & PATCH 
| preserved with thimerosal, soft — | Unisol™ offers all of these TTA oou 
| lens patients are left with noalter- patient benefits -atan average — — ? Son German, Puerlo Rico 00753 USA 


MOOD ER Han qum 









— ete 








Preservative-free Saline Solution 








The MDT Rolux® Exam Light 


vs. the Weich Allyn Halogen Exam Lite”... 
the name isn’t the only difference! 


MDT’s Rolux Exam Light and its newest competitor, the 
Welch Allyn Halogen Exam Lite, both provide cool light 
transmitted from halogen lamps through fiber optic strands 
installed in flexible arms, both include 
spot-to-flood lens adjustment, and 
both are U.L. and C.S.A. approved. 

But that’s where the similarities 

stop. Compare for yourself. 4 









Our Rolux Light affords about 
1,000-hour lamp life and the lamp 
can easily be popped in and out. 
That means greater convenience, 


Our Rolux Light is 
versatile—ceiling, wall, cabinet, 
table, chair and floor mounts all 
available, as well as mobile 


less down time. stands. 

Their light-only about 50-hour Their light-only a few standard 
lamp life, lamp must be screwed in mounts. 

and out. Our Roiux Light offers an 
Our Rolux Light includes a optional brake and tray. 


ment of intensity range up to 
6,700 foot-candles at four inches. 


Their light-no selector, only one — 
intensity of 3,500 foot-candles. 
Our Rolux Light offers an Our Rolux Light includes 


easy-grip handles to facilitate 
positioning. 
Their light-no handles. 


Our Rolux Light includes a 
five-leg base for greater stability. 


optional attachment to adapt the 
light source for use with many 
fiber optic instruments. 

Their light-no adaptor. 


Our Rolux Light provides 


optional sterile sleeves for use 
over the light arm. 

Their light-only clean sheaths, not 
sterile. 


Their light—only a four-leg base. 
Our Rolux Light is available in a 
multitude of colors. 

Their light-only one color. 


And we could go on! Of course, the many special features of the 
Rolux Light require a somewhat higher purchase price. But even so, 
the Rolux Light will cost you less! Since the Rolux lamp lasts 

about 20 times longer than the Welch Allyn lamp. the savings in lamps 
will probably cover the additional cost of the Rolux Light in the first l 
year. From then on, it's pure savings! i 





“Weich Allyn Halogen Exam Lite is a trademark of Welch Allyn. Inc 


Write us for a $50 Merchandise Coupon redeemable at 
your dealer upon purchase of a Rolux Light, and for 
additional product information. We know you'll 
agree—the name isn't the only difference ! 


| want more information on MDT's Rolux Light—and a 
$50 Merchandise Coupon* good with the purchase of a 
Rolux Light. 





| 

| 

| 

| 

| Name 
| Specialty 
| Address 
| 
| 


City State |^ Áà3 Zip 


*Entitles you to $50 free merchandise of your choice 
from your dealer. 


m : 
ITI D CORPORATION 


SUITE 1175 « TELEPHONE: (213) 640-2070 
101 CONTINENTAL BLVD. « EL SEGUNDO, CA 90245 





PHIL IC 







HYDRC 





PRG LES 


The many practice benefits 
you ve come to expect from 
fitting AOSOFT ®(tetrafilcon A) 
minus lenses are now available 
in the low plus range as well. This 

means the same simple system — one diameter, five Vaults. 
The same superb results. The same superior efficiency. 
From +0.25D to +6.50D in 0.25D steps. Call your AOSOFT 
distributor today! 
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r , AOSOFT® (tetrafilcon A) 
® f } ! Hydrophilic Contact Lenses are 
American Optical Corp hS # supplied to the U.S. Olympic Team 


SOFT CONTACT LENS DIV. 
1979 American Optical Company Southbridge, MA 01550 
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To deal with these cases in your office: obscured vitreous or fundus, opaque 
media, foreign bodies that can't be located, unexplained proptosis, pain oi 
orbital pathology. 


ultrasonic visualization of the eye and orbit with a real-time A and B-mode system, allowinc 
you to handle these and numerous other cases on the spot, in a matter of minutes. Derivec 
from the clinically-proven Ocuscan 400, the Mini-Ocuscan provides the same image quality 
and reliability and it can be tailored to the limited budget or serve 
as an adjunct to existing systems. 

Its what you'd expect from the most advanced company in 
ophthalmic ultrasound. Available as a straight B-mode system or 
with an optional A-mode, including simultaneous split-screen 
presentation, it's highly portable and also expandable. Substitu- 
tion of one optional module converts it to the Mini-DBR, prov- 
iding the precise axial length measurements needed for 
intraocular lens power determinations. 0X indue em e m e 

For additional information send in the cou- Mini-Ocuscan 400m/Sonometrics Systems, Inc. 
pon below, or-call toll-free (800) 223.0412. 16 West 61st Street, New York. New York 10023 

















Inquire also about the expanded options avail- — ts is ie en ranean 

able on the Ocuscan 400 and typical third party 3 MUN. —— 

reimbursement rates. The diagnostic power BE FSRA — 
"ty ND 


and ease of interpretation of Sonometrics’ 
ultrasound has never been more affordable. ;. - ---------------------. 


MINIFOCUSCAN 400m by SONOMETRICS SYSTEMS, INC. 


3G A Rorer Group Company 





Investigate the qe ol 
ALCO suture i 





CILCO™ suture fixation lenses are nov 
readily available. 









i Lens resolution consistently e: 


Individually lathe cut fro Poo ikular sensitivity. 
Perspex CQ. 


All optical surfaces and edges 
are finely polished. 


Loop angulation is precisely controlled for 
ease of implantation. 





Diopter power is measured on each lens toa 
+ 0.5 D tolerance. 


All CILCO looped lenses are available for immediate delivery 
in a full range of powers and styles and are shipped prepaid. 
Call toll free for additional information. 


LILO 


The standard of excellence in intraocular lenses 
1616 13th Avenue, Huntington, West Virginia 25717, Toll Free: 800/624-3418 or call collect: 304/697-4422 


CAUTION: INVESTIGATIONAL DEVICE LIMITED BY FEDERAL LAW TO INVESTIGATIONAL USE. 
See package insert for full prescribing information. 





vi) ats Y 
oing with 
our lenses? 


uilding confidence into 
PLENS' intraocular lenses. 


acked by 3M's research capabilities and technological expertise, 
?'ve developed consistent quality lenses...guaranteed superior 
btics...and immediate availability. 


ovative quality control measures yield impressive results. Each 
s we produce is certified to be within the specification tolerance 
+ 25 diopters of the labeled power and 74% of theoretical 
aximium resolution. In an independent university study of 10 
ly selected IMPLENS lenses* resolution efficiency 
ed 85.0% +4.2%, and dioptric power accuracy ranged from 
o +.18 D—well within specification tolerance. Edges are 
unded and polished to the same exacting smoothness as the 
tic surface. Only McGhan lenses have molded polypropylene 
bsterior loops which ensure a permanent consistent angle to 
event pinching and minimize iris chafing. 


Ghan—now a 3M subsidiary—has advanced to the forefront of 
raocular lens manufacturers. Research projects include the 
evelopment of improved lens styles and new protective lens 
batings. We offer a complete selection of intraocular lens designs, 
ost in full dioptric range from 14 to 25 in 1/2 diopter increments... 
blivered rapidly to meet surgery schedules. 


be for yourself what 3M is doing with our lenses. Call one of the 
Il-free numbers below, today. 


cGhan Medical Corporation 

)O Ward Drive 

Anta Barbara, CA 93111 

ofessional Consultation: (800) 235-6913 
dering Information: (800) 235-6911 
California: (800) 322-6981 


ocused on the present 
envision the future 


TE on file, McGhan Medical Corporation 
UTION: Investigational device. Limited by Federal (U. S.A.) law to investigational use 
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MU RO 


5% sodium chloride 
sterile ophthalmic ointment and solution 





MURO 128 
; (Sodium Chloride 5% Ointment) 
single entity—sodium chloride DESCRIPTION: A sterile ophthalmic ointment of sodium chloride 5% in a 
Flexibility of dosage base of lanolin, liquid petrolatum and white petrolatum 
; MURO 128 
Sterile ophthalmic ointment (Sodium Chloride 5% Solution) 
Sterile ophthalmic solution DESCRIPTION: iig le ophthalmic solution of sodium chloride 595 with 
o methyicellulose 0.9%. Also contains methylparaben 0.023% and propylpara- 
5% Sodium chloride ben 0.01% as preservatives, and purified water 
Time-tested INDICATIONS: As an aid for reducing edema in conditions of the cornea from 


various causes as bullous keratitis, keratopathy and following cataract sur- 
gery and Fuchs' endothelial-epithelial dystrophy. 


: CONTRAINDICATED: Hypersensitivity to any ingredient. 
Prolonged retention on cornea ADVERSE REACTION: Slight stinging sensation which is usually transient 


Less burning and stinging in nature 
OINTMENT DOSAGE: One or more times a day as directed by physician 


HOW SUPPLIED: As a sterile ophthalmic ointment in 3.5g tubes. Keep 


7 tightly closed—store in a cool place. 
Addition of methylcellulose SOLUTION DOSAGE: 1 or 2 drops in affected eye(s) three times a day, or as 
Added viscosity directed by the physician 


HOW SUPPLIED: 15 mi and 30 mi plastic dropper bottles. Keep tightly 
closed—store in a cool place 
: CAUTION: Federal (U.S.A.) law prohibits dispensing without a prescription 
Greater reduction of corneal edema WARNING: For topical ophthalmic use only. Do not touch tip of tube or drop- 


Better patient compliance per tip to any surface since this may contaminate ointment or solution 


' Luxenberg. M.N., and Greek, K.: Reduction of Corneal 
Edema with topical hypertonic agents, Am. J. Ophth. 71:847. 1971 





OPHTHALMICS 





The most natural ways 
are usually the best 
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replaces natural tears 
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MID WINTER NATIONAL MEETING (om, 


SAHARA HOTEL, LAS VEGAS, NEVADA 1 f 3 wae 
JANUARY 10-13, 1980 20 21 22 23 24 25 26 | 





(ending 12:30 Sunday) 


CONTACT LENS ASSOCIATION OF OPHTHALMOLOGISTS, INC. 





CONRAD BERENS LECTURER THEODORE E. OBRIG MEMORIAL LECTURER 
Oliver H. Dabezies, Jr., M.D., F.A.C.S. Mr. Frank B. Sanning 
"Aphakic Vision" "A Statistical Analysis of Aphakic Fitting" 


DISTINGUISHED VISITING LECTURER 
Mr. Michael Roper-Hall, F.R.C.S. | 
"Chance and Design: The Importance of Detail" 








PRACTICE MANAGEMENT SEMINAR Scientific Program begins at 
(9:00 - 12:00 noon THURSDAY) 2:00 p.m. Thursday | 








Thursday, January 10 


Symposium: CONTACT LENS INDUCED REFRACTIVE ERRORS Perry S. Binder, M.D., Moderator 
Topograpmc Analysis of the Comea ................ eese nne Whitney G. Sampson, M.D. 
Spectacle Blur and Problems in Refracting the Hard Contact Lens Patient ......... Abraham Schlossman, M.D., 

John A. Dyer, M.D. 
Refractive Error Changes Produced by Soft Contact Lenses ··-9 ... . . . . . . . . . . . . . . . . . .. Joseph A. Baldone, M.D. 
Corneal Warpage Versus Contact Lens Induced Keratoconus · ND... . . . . . . . . . . . . . . . . . . . .. Jack Hartstein, M.D., 


Frederick S. Brightbill, M.D. 


Symposium: ORTHOKERATOLOGY Perry S. Binder, M.D., Moderator 
Historical Development and Summary of Present Techniques ............... Thomas J. Tredici, Colonel, USAF 
Literature Summary and Presentation of Two Scientific Studies ......................... Perry S. Binder, M.D. 


Panel Discussion 


PRACTICAL WORKSHOPS (For all registrants) 


Workshop 1. Spin Cast Soft Lenses ·· .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. Bausch & Lomb 
Workshop 2. Lathe Cut Soft Lenses ............. American Optical, American Hydron, Salvatori Ophthalmics 
Workshop 3. Lathe Cut Soft Lenses . ·..... .. . .. ... . . . . . . . . . . .. Continuous Curve, UCO Optics, Hydro-Vue 
Workshop 4. Hard Lenses ............................. Security Contact Lens Co., Conforma Laboratories 
Workshop 5. Hard Lenses ...................... Breger-Mueller-Welt, Medicornea Eastern, Rynco Scientific 
Workshop 6. Intraocular Lenses ............... ........ . . . . . . . . . . . . . . . . . . . . . .. CILCO, McGhan Medical 
Workshop 7. Contact Lens Hygiene.................. Barnes-Hind Pharmaceuticals, Burton, Parsons & Co., 

Bausch & Lomb, Alcon Laboratories 
MNenehop ©: Sicone LOB. 1.iiosiee ö Danker Laboratories, Dow Corning 
Workshop 9. Extended Wear Lenses . Cooper, Continuous Curve, Syntex Ophthalmics, Heyer Schulte Optics 
Workshop 10. Aphakic Spectacle Glasses .................... Cataract Lens Laboratories, American Optical 
Workshop 11. Automated Refraction ·· ͤ—.. .. . . . . . . . . . . . . . . . . . . . . . . . .. Acuity Systems, Coherent Medical Div. 
Other Workshops (in suites) .................. Concept, Inc.—Humphrey Instruments—David Kopf Systems— 


Sonometric Systems—Xenotec 


Practical Workshops are open to all Registrants without additional charge 








Friday, January 11 


Symposium: MYOPIA Herschell H. Boyd, M.D., Moderator 
Surgical Wesbnt Skee aeons Herbert E. Kaufman, M.D. 
Medical Treatment for Myopia................... 0... cece eee eeee John Dyer, M.D., Robert Bedrossian, M.D., 


Ellis Gruber, M.D., Herschell H. Boyd, M.D. 
Roundtable Discussion 


Symposium: HOW TO SOLVE FLEXIBLE LENS CARE PROBLEMS Harold A. Stein, M.D., Moderator 
Participants: Charles Titus, M.D., Sy Trager, Ph.D., John Szabocsik, Ph.D., Kiran Randeri, Ph.D., 
Murray Sibley, Ph.D., Russell E. Phares, Ph.D. 


rona and Deos FAA aaa set ate d cs acre denota i CREE ONU OE dn la PR US aem Max Talbott, M.D. 

FOURTH ANNUAL THEODORE E. OBRIG MEMORIAL LECTURE ........................ Frank B. Sanning 

DISTINGUISHED VISITING LECTURER ......... secet mm IRR Mr. Michael Roper-Hall, F.R.C.S. 
CONTACT LENS COURSES - Section | R. Linsy Farris, M.D., Chairman 


All registrants may pre-register for courses by mail 
Member Physicians of CLAO receive first preference when pre-registering 


Utilization & Training of a Contact Lens Technician · ... . . . . . . .. . . . . . . . . ..... . . . . sn Robery J. Crossen, M.D. 
Therapeutic Uses of Soft Contact Iensssssss Edward L. Shaw, M.D. 
aiios s 15 GO ure TIT T TOT QOO TT T — Frank B. Hoefle, Jr., M.D. 
Review of Hard and Soft Lens Technology .................suueuueeeeeee enhn TTE Joseph W. Soper 
Bifocal & Multifocal Contact Lenses for the Presbyope and Aphake .................. Frank J. Weinstock, M.D., 

Abraham Schlossman, M.D. 
UTI Te EON IO os bles oii Ble Ad AN TIX3WURERRS CRX a y evi ati d Anthony B. Nesburn, M.D. 
Starting from Scratch—Contact Lens Fitting..................... Paul R. Honan, M.D., Herschell H. Boyd, M.D. 
Modification or Fd COMECE Marvin A. Garland, M.D. 
o Mol Ro s MNT said co anc ne EN ae EEE FE VEETEE E Barry A. Maltzman, M.D. 
Fitting Contact Lenses by Piggy Back TechniQue..............0ccseceestecssuswneven Joseph A. Baldone, M.D. 

CONTACT LENS COURSES - Section II R. Linsy Farris, M.D., Chairman 

The Extended Wear of Som Contact Perry S. Binder, M.D. 
Management of Corneal & Contact Lens Problems ............. 00.00.00 . . . . . . . . . . .. Robert A. D'Amico, M.D. 
How to Select the Best Soft Lens for Your Patient ........ TTE Ellis Gruber, M.D. 
Management of the Contact Lens Problem Case ............... TUTTI PTT G. Peter Halberg, M.D. 
Astigmatism Correction with Hard & Soft Contact Lenses ......... Paul R. Honan, M.D., Herschell H. Boyd, M.D. 
Specialized Techniguas of Lens FRUN once cc scccasrccaccw anne ond gaa 4 eb HRS Hs Re a ac c ee Joseph W. Soper 
Modification of Hard Contact Lenses I pwnd ee dan Marvin A. Garland, M.D. 
Fitting of Oxygen Permeable Contact Lenses.................. — n Jay |. Lippman, M.D. 
Contact Lens Fitting in Mant and Childin «0560686 ces ccnesandarcnesema pe RR ones Harold P. Koller, M.D. 
Introduction to Refractive Keratoplasty ... ................. Miles Friedlander, M.D., Herbert E. Kaufman, M.D. 


Saturday, January 12 


Symposium: TEARS AND CONTACT LENSES ..........................ss. R. Linsy Farris, M.D., Moderator 
TOAFA GINCO Ro US COMERCIAL David Lamberts, M.D. 
Tear Fim Evaluation via Diagnostlo Tésting ......soeosos ener rhe m yn Jeffrey P. Gilbard, M.D. 
Bring vocent Lens MOVEIIONE uuoseke suas ex xx X UE ESSE AR REEURQ Ih Rd iiri Marshal G. Doane, Ph.D. 
Allergic Disease and Tear Histamine in Contact Lens Wearers .. ..... .. . . . . . . . . . . . . . . . .. Mark Abelson, M.D. 
BO Lens debo bd d 4 QUE RR m Retiro a Michael Lemp, M.D. 
Symposium: APPROVED EXTENDED WEAR LENSES FOR APHAKIA Harold A. Stein, M.D., Moderator 
EARE PHONE Ia dead 4 ta ict KB ed PRORA QR RR O3 554 RSA Harold A. Stein, M.D. 
Management of Patient After FINO iuuenies sake ikex oda D i RE A CR ane a — Louis H. Wilson, M.D. 
WHAT OPHTHALMOLOGY NEEDS ......a aad aes yoes xd ca nra ara o Ro ee P ACA Byron H. Demorest, M.D. 


TWELFTH CONRAD BERENS LECTURE Oliver H. Dabezies, Jr., M.D., F.A.C.S. 


Symposium: MY FAVORITE AIDS IN IMPLANTATION Harold A. Stein, M.D., Moderator 


Participants: J. Elliot Blaydes, Jr., M.D., Marvin Kwitko, M.D., James Aquavella, M.D., 
Richard P. Kratz, M.D., Leeds Katzen, M.D., Herve Byron, M.D. 


SURGICAL TECHNIQUES (Movies) Robert F. Azar, M.D., Moderator 
The Anis Posterior Chamber Capsular Lens Minimal Trauma Cataract Surgery .............. Aziz Y. Anis, M.D. 
Insertion Technique of the Copeland Iris Plain Lens ·... .... . . . . . . . . . . . . . . . . . . . . . . . . .. Charles Bechert, M.D. 
500 Shearing Lenses—Surgical Considerations ·.. . . . . . . . . . . . . . . . . . . . . ........... J. Elliott Blaydes, Jr., M.D. 
Phacoemulsification and Harris Posterior Chamber Lens ·. .. ....... . . . . . . . . . . . . . . . . . . .. William Harris, M.D. 
Intraocular Lens Removal Using Anterior Chamber Maintainéer .. . . . . . . . . . . . . . . . . . . . . . . . . .. Guy Knolle, M.D. 
Anterior Chamber Implant (Insertion and Removal) ·˖ ........ . . . . . . . . .. . . . . . . . . . . . . . . .. Charles Moore, M.D. 
Posterior Chamber Phacoemulsification with 30 degree Angle Ultrasound Tip 

Implantation Robert Sinsky, M.D. 


Sunday, January 13 


Symposium: ANTERIOR CHAMBER LENSES Richard H. Keates, M.D., Moderator 
og e ona EE ne Jerald Tennant, M.D. 
BEER 45 saa sid Fa d opa dau a e Ok AER SEREAERG REE ea a Robert F. Azar, M.D. 
ve DEus eor oo poe me eh hr) IE ERE ERE ore DID Be Charles Kelman, M.D. 
Panel Discussion 
Symposium: POSTERIOR CHAMBER LENSES Richard P. Kratz, M.D., Moderator 
History of Ciliary Fixated Intraocular Lenses ..................................... Steven P. Shearing, M.D. 
The Harris and Other Posterior Chamber Intraocular Lenses .................... . . . . . . .. William Harris, M.D. 
Comparison of Binkhorst, Choyce and Shearing Intraocular Lenses ............... Thomas R. Mazzocco, M.D. 
Update on 1,000 Shearing Intraocular Lenses .. . . . . . . . . . ... . . . . . . . . . . . . . . . . . . . . ... Richard P. Kratz, M.D. 
Symposium: IRIS SUPPORT LENSES Jack Hartstein, M.D., Moderator 
Dd Mr. Michael Roper-Hall, ER.C.S. 
BEEN UN pci ae diii So A tra td inia 2 Re tae Marvin Kwitko, M.D. 
DEED 66558 66 Jack Hartstein, M.D. 
ey DUM: 243 bb 4 2-4 ka eS kem pa deas qoi Ra 666 Charles Bechert, III, M.D. 
Panel Discussion 

Symposium: RADIAL INCISIONS FOR MYOPIA Herbert E. Kaufman, M.D., Moderator 
The Partial Thickness Radial Keratotomy for the Correction 

of Myopia—The American Experience .................. . . . . . . . . . . . . . . . . . . . . . . . . . . . ... Leo D. Bores, M.D. 
Change of a Corneal Curvature with a Diathermy Probe ·E ˖N .... . . . . . . . . . . . . . . . . . . . . . . .. J. James Rowsey, M.D. 


FREE PAPERS—Thursday, Friday and Saturday 


—ñ— — ——t — —— —h — 


PRACTICE MANAGEMENT SEMINAR 
Thursday, January 10, 1980 9:00 a.m. - 12:00 Noon 
Herschell H. Boyd, M.D., Chairman 


Symposium: Ophthalmologists' Use of Computers Phillip C. Hessburg, M.D., Moderator 
Participants: Manus C. Kraff, M.D., and Richard H. Keates, M.D. 
Symposium: Useful Ideas for the Office and Personal Finances Herschell H. Boyd, M.D., Moderator 
Handling of Postoperative Intraocular Patients ............. Thomas R. Mazzocco, M.D., Richard P. Kratz, M.D. 
Contact Lens Practice, Soleh......................... Joseph A. Baldone, M.D. 
pus o Alec EE CET OT E ——— .... J. Elliott Blaydes, Jr., M.D. 
Ony Invesrin Your Area. onc o.c ccc ccs as se ec cewscceaanesaeddvtuesavaeesueweweauece R. Hugh Minor, M.D. 
i A PR E ETT Dean M. Rockey, M.D. 
dus oon di po: E E Herschell H. Boyd, M.D. 


Questions from Audience 


See next page for Ophthalmic Assistants Program, Special Notes and Registration Form 


EES 


OPHTHALMIC TECHNICIAN PROGRAM 
Saturday, January 12, 1980 3 Hours 


Update in Soft Contact Lens Fitting 
for Ophthalmic Assistants and Contact Lens Technicians 


Director: Harold A. Stein, M.D. Program Coordinator: Penny Cook, F.O.C.L.A. 
Instructors: Bernard J. Slatt, M.D., Ellis Gruber, M.D., Maija Kaufman, Doris Gaston, C.O.T. 


Instructional Objectives: 

This course is designed for the Ophthalmic Medical Assistant or contact lens technician who has experience in 
contact lens fitting. It is designed to review existing material available in the soft contact lens field and bring new 
material and information concerning current items of interest in the contact lens field. 


Topics: Terminology. . . Physiology of the Cornea. . . Clinical Selection and Evaluation of Patients. . . Routines 
of Dispensing Contact Lenses. . . Selecting the Correct Lens. . . Care Systems. . . Evaluating Lens Parameters 

. . Problem Solving Lenses . . . Toric Soft Lenses . . . Colored Soft Lenses . . . Extended Wear Lenses . . . 
Therapeutic Soft Lenses . . . New Thrust in Cornea and Tear Research . . . Available and Investigational Soft 
Lenses . . . Questions and Answers. 


e There is no additional fee for the Practice Management Seminar preceding the scientific session. The 
registration fee for the Scientific Session is the total for all sessions. 


e Practical Workshops are open to all registrants. 


e Attendees may pre-register for Contact Lens Courses by mail. Member physicians of CLAO receive first 
preference when pre-registering for courses by mail. 


e This Continuing Medical Education offering meets the criteria for 19 hours credit, Category | of the American 
Medical Association. 


e Unprecedented Reduction in Registration Fees (for CLAO Members). In times of rising costs everywhere, 
CLAO reduces the registration fee for members! Registration refund policy: Full refund if cancellation is received 
by Dec. 15, 1979. A $25.00 service charge per person for cancellations from Dec. 16, 1979 to Jan. 9, 1980. No 
refunds for cancellations received after Jan. 10. 


e Special One Day Registration—Anyone who wishes to attend the meeting for only one day may do so for the 
nominal registration fee of $50.00 which includes participation in that day's sessions and the evening function. 


e Spouse Luncheon (Friday)—Compliments of the Contact Lens Association of Ophthalmologists, Inc. 
e Tours—Various tours are available upon request. 

e Wine Tasting Party—Compliments of Barnes-Hind Pharmaceuticals. 

e International Party—Compliments of Burton, Parsons and Company. 


e A special room rate of $36.00 per day (for single or double occupancy) has been arranged with the Sahara Hotel. 
For room reservations only, write to the Sahara Hotel, Las Vegas, Nevada 891 14. 


PRE-REGISTRATION—CLAO MID-WINTER MEETING 
January 10-13, 1980 Sahara Hotel Las Vegas, Nevada 


REGISTRATION FEES 


LJ $50 00—Day 


| 
| 
| 
| 
| N 
Loo emt ee 
| (Payable in U.S. Dollars) 
| O Physician Member of CLAO ($100.00) 
| Address ñ — — O Physician Non-Member ($250.00) 
| O Resident Physicians in Ophthalmology 
E Cem RA o ($150.00) 
| O Technician employed by Ophthal- 
| ()Please send information on membership in CLAO mologist. (Member of CLAO). Must be 
| identified by letter by the employing 
| ophthalmologist ($75.00) 
2x x : O Technician employed by Ophthalmoiogist 
Make check payable to: CLAO—Midwinter Meeting (Non-Member p Tin (dai € cnm 
| and forward to: R. Linsy Farris, M.D. tified by letter by the employing ophthal- 
| Treasurer, CLAO mologist ($175.00) 
| 2620 Jena Street O ALL OTHERS ($275.00) 
| New Orleans, Louisiana 70115 One Day Registration 
| 
| 
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INTRAOCULAR 
LENSES 


Manufacturers of high quality 
intraocular lenses since 1948 
For further information and 

catalogue please contact our 
manufacturing laboratories at 


Rayner Intraocular Lenses Ltd 


— Wilbury Villas, Hove 
East Sussex 
L4 England BN3 6GG 
ole Telephone: Brighton (STD 0273) 720815-6 
T Telex: (FSI Brighton) 87323 


Commence message 'RAYNEROPT' 


Out the Americas Dy 


COBURN —“ INDUSTRIES INC. CLEARWATER FLORIDA TEL 800 237 5906 


INTERNATIONAL CATARACT 
SURGERY SYMPOSIUM 
February 18-19-20, 1980 


| aPosada Resort Hotel Scottsdale. Arizon: 
FACULTY 
Eric J. Arnott D. Peter Choyce Charles D. Kelman Edward L Shau 
| naiand f naland United States Ui ted Stati 
Ronald W. Barnet Kenneth J. Hoffer Donald L. Praeger Harold A. Stein 
United States United States United States Canada 
For information please write: Arizona Foundation for Ophthalmic 


Research and Education 

421 North 18th Street. Suite 105 
Phoenix. Arizona 85006 

Phone: (602) : 25 /-1077 





————————— 
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When children are 
unresponsive to the Four Dot Test: 


BERENS 
3 CHARACTER 
TEST 


This instrument is similar to the Four Dot Test, 
except that three characters (green elephant, red 
girl, white ball) replace the four dots. Characters 
are easily identified by very young patients. Red 
and green spectacles are furnished. At optical 

and surgical suppliers. 


R.0. GULDEN & CO., INC 


225 CADWALADER AVENUE, ELKINS PARK, PA. 19117 








The National Eye Institute is soliciting proposals for 
clinical centers with the expertise and suitable patient COR N E A AN D 


population to participate in the Diabetic Retinopathy Vi- 


trectomy Study. 

The National Eye Institute initiated this study in 1975 EXTE RNAL 

to determine whether early vitrectomy—defined as 

vitrectomy within six months of severe vitreous S S$ 
hemorrhage—was more effective in restoring useful vi- D j EA E 

sion of patients suffering from diabetic retinopathy than 

the clinical practice of waiting a year before resorting to 

surgery. Patient recruitment began in October 1977 and F E LLOWSH IP S 
over 300 patients are enrolled to date. 


A recent protocol change will allow investigators to in- 
clude in the surgical group patients with very severe 
proliferative diabetic retinopathy but who still retain The Massachusetts Eye and Ear Inf 


mary and the Eye Research Institu 


useful vision. These patients, who are at high risk of 
severe visual loss, will be randomized to early vitrec- 


tomy or conventional management. of Retina Foundation offer a tw 
Request for proposal No. NIH-EY-80-4 will be availabl in i 
on or about October 30, 1979. — for the RFP year fellowship in Cornea and E 
should cite the RFP number and should be addressed to ternal Disease with emphasis c 
the attention of: Rs : 
clinical and basic research. Applic 
Patricia Ann Eigler tions must be completed by Februa 
R reperies —— 1, 1980 for commencement in Ju 
esearen vorn acte oranon, UCU 1981. Direct inquiries to: Kenneth 
NIH, Building 31, Room 2B-47 if 
Bethesda, Maryland 20205 Kenyon, MD, 20 Staniford Stree 


(301) 496-4487 Boston, Mass. 02114. 





e lrouble With Mos 
Photo Slit Lamps Is... 

4| Theyre Not 
Made by Marco. 


Take your — The trouble with most 
photo slit lamps is: (a) They're toc cumber- 
some; (b) They're too expensive; (c) They're 

too fragile; (d) They're too complicated. 

Now Marco offers the first photo slit lamps 
for everyday practice. They re sturdy. 
They're economical. They're durable. 
They re easy to use. And—best of 
all—they take good 
photographs. 
Need a photo for 
documentation 
while you're con- 
ducting an exami- 
nation? Press a but- 
ton in the slit lamp joy 
stick. Marco IIB-P and 
Marco V-P Photo Slit Lamps take in- 
terior strobe photographs through the 
slit or exterior strobe photographs 
through a 5 mm fiber optic 
system—or both. 
All Marco Photo Slit Lamps will 
readily accommcdate the 
Marco assistant scope. An 
objective magnifier (tele- 
plus lens) is available fo 
increased magnification 
and an optical attach 
ment unique to Marc 
Photo Slit Lamps permit 
stereo photography 
Put yourself in the picture. You 
nearest Marco distributor will b 
happy to provide additional informa 
tion about other accessories as wel 
as bringing the price into focus 


Strobe power unit 
includes sound signal to 
indicate tull charge. Available only on 


Marco Photo Slit Lamps. M ARCO 
P // Where Seeing Le Belivvi 


PO. Box 10187/Jacksonville, Florida 3220 
Call Nationwide Toll Free: 800/874-5274; in Florida: 800/342-9351; Telex: 56209 
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Now, a new technical 
breakthrough means 
presbyopes can have 
contact lenses that 
guarantee “Clear Vision 
from Near to Infinity.”™ 


practitioners, your attempts to fit your 

presbyopic patients with “bifocal” or 
"multi-focal" contact lenses have met with 
highly erratic results. Not only couldn't 
your sources tell you why the lenses 
sometimes worked and often failed, they 
usually had trouble duplicating a 
successful lens. 


What is the state of the art? 


Breger-Mueller Welt has been engaged in 
research and development of multi-focal 
lenses for nearly five years. Now, with 
over 3,000 clinical trials, we feel that we 
know the problems and most of the 
answers. 

Using aspheric curves for presbyopia is 
theoretically sound. If both the optical fit 
and the physical fit are correct, more than 
80% of the time the patient will have, as 
we put it, “Clear vision from near to 
infinity." Instantly clear vision, 
instantaneous accommodation—near, far 
and all points in between. However, this 
didn't often happen with your patients, did 
it? Instead, the patient probably had near 


| f your experience is typical of most 


Co ntact 


INFORMATION FOR THE CONTACT LENS SPECIALIST 





to intermediate or intermediate to far, but 
not both. And, if both were present, the 
design was limited to a 1.50D add. Clear 
vision was often intermittent; head 
movements were excessive with fading 
of the V.A. The physical fit most likely 
produced tight fit symptoms: edema and 
less than all day wear. 


We have discovered the critical 
factors needed for success and how 
to control them. 


1. Proper E values are important. 

The use of low eccentricity (E) values (0.8 
to 1.12) is guaranteed to cause optical 
problems. (An aspherical curve with an 
incorrect high E value will also cause an 
optical problem.) Low E values are also 
largely responsible for add limitations, 
intermittent V.A. and head movements. 
The use of high E values (1.20 to 1.40) will 
almost completely eliminate these optical 
problems and permit an add up to 2.50D. 


2. The method of manufacturing 
aspherical curves directly affects 
Clinical results. 

The three most common methods used 
today have a high degree of failure built in. 
They are hard to control and generally 
result in a lens with poor optics and poor 
physical fit. They are: 

a. The "Scrambled Optics" Method. 

A series of progressively flatter spherical 
curves are blended. The eye gets a 
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FROM JOE BREGER, PRESIDENT, BREGER-MUELLER WELT 





potpourri of optics in the hope that some of 
the foci will work. This method is so poor in 
optics and the haze of the target is so 
great that it is often difficult to determine 
the target. 


b. The “Squeeze” Method. 

The lens button is distorted under 
pressure and a sphere is cut into it. When 
pressure is released, the sphere flattens 
producing an aspherical curve. This 
method results in excessive haze in the 
target and, generally, in a poor physical fit. 
c. The "Plunge Cut" Method. 

A preformed tool is plunged into the 
button transferring its curve to the lens. 
This method usually produces excellent 
optics but the physical fit is less than 25% 
successful. 


How we have achieved a success rate 
in excess of 80%. 


Our research and clinical trials have 
shown that a lens to correct presbyopia 
must have aspheric curves with high E 
values AND that the E values of the optical 
portion must not extend into the physical 
fitting portion of the lens. This will cause 
off-centering and tight symptoms. 

The solution lies in placing two or more 
E values in the same aspherical curve: 
one for the optical fit and one (or more) for 
the physical fit. 

To do this, Breger-Mueller Welt has 
developed a lathe method of manufacture 
which gives us total control (and 
duplicatable results) for optimum optics 
and proper physical fit. 


Here's the big surprise! 


This new lens is one of our Flexinyl* 
series of flexible hard contact lenses. We 
call it the Presbiflex* Lens. You fit it the 
same way you fit single vision, spherical 
hard lenses. We will analyze your 
measurements and Rx, calculate the 
correct E values, and custom grind each 
lens for a precision optical and physical fit. 

You don't need special equipment or 
trial sets. 

We back every pair with a full money- 
back refund if you return the lenses any 
time up to six months. 


' Write or phone today for your Presbiflex* * 


Information Manual, order forms anc 
price list. Giving your presbyopic 
patients "Clear Vision from Near to 
Infinity" will soon become one of the 
more important parts of your practice. 





BREGER — WELT CORP | 


540 West Randolph Street 
Chicago, Illinois 60606 
Call Toll Free: 800-621-0651 
(In Illinois: 312-782-8209) 


6922 Hollywood Boulevard 
Los Angeles, California 90028 
Call Toll Free: 800-421-0540 e 
(In California: 800-252-0123; - 
In Los Angeles: 464-2137) 


c, 1979 Breger-Mueller Welt Corp 
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NATIONAL SPRING MEETING 
at 


CLINICAL FELLOWSHIP G. / ; 
IN THE 


diiis: — credam 
INTRAOCULAR LENSES April 20-23, 1980 


Ophthalmology Speakers: 

Perry S. Binder, M.D., San Diego, California 

Oliver Dabezies, M.D., New Orleans, Louisiana 
Johnny Justice, Houston, Texas 

Kenneth T. Richardson, Jr., M.D., Anchorage, Alaska 
Taking applications now C. William Simcoe, M.D., Tulsa, Oklahoma 


for July 1980 Otolaryngology Speakers: 

Gerald Healy, M.D., Boston, Massachusetts 
Fred Owens, M.D., Dallas, Texas 

Claude Warren, M.D., Mobile, Alabama 

James Willoughby, M.D., Kansas City, Missouri 


SIXTH CONSECUTIVE YEAR 


For details write or call: Latest on Intraocular Lenses, Extended Wear Contact Lens- 


es, Retinal Photography, Fluorescein Angiography, Refractive 
ORAM R. KLINE, JR., M.D. Keratoplasty, Glaucoma, and Computerized Visual Fields. 


LATEST on Children’s Head and Neck Malignancy, Facial 
Nerve, Perilymph Fistula, Subglottal Stenosis, and Allergy 
Management. 


PLAY the 1979 International Ryder Cup Course during 


104 W. Red Bank Ave. 


Woodbury, N. J. 08096 leisure time. 
RESERVATIONS: Write directly to The Greenbrier, White Sul- 
Phone: 609-845-3546 phur Springs, West Virginia for hotel accommodations. 


ADVANCE REGISTRATION: Fee of $175 required; checks pay- 
able to The West Virginia Academy of O&O. Send to: J. Elliott 
Blaydes, M.D., The Blaydes Clinic, Frederick & Woodland, 
Bluefield, West Virginia 24701 


AMA CREDIT CATEGORY | 





YOU Now Give 
THE FINEST PROFESSIONAL SERVICES 


YOU CAN ALSO PROVIDE 
THE WORLD’S FINEST CORNEAL LENSES 


1. Pitch polished. 
2. Stress-free English plastic. 
3. Modern Arc optical inspection assures Lensometer 
image and optics like finest microscopic lenses. 
. Unparalleled tolerances: 
. Rapid delivery anywhere in U.S. 
. Technological assistance when problems arise. 
7. Call our WATS line. We pay charges. 


SOPER INTERNATIONAL OPHTHALMICS 


Division of 


(pr pre corneal lens company 


Distributors for Hydrocurve & Softcon Products 
P.O. Box 22703 * Houston, Texas 77027 
WATS 800-231-3561 * TEXAS WATS 800-392-2279 
LOCAL 524-4661 





&* 


(porofocon A) 


CONTACT LENS 


* rynco scientific corporation 


31 Stewart Street, P.O. Box 270, Floral Park, N.Y. 11002 
516-488-5500 
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PLAN NOW TO ATTEND THE 
29th ANNUAL SYMPOSIUM ON GLAUCOMA 


NEW ORLEANS ACADEMY OF OPHTHALMOLOGY 


MARCH 22 THROUGH 26, 1980 — NEW ORLEANS, LOUISIANA 


WHAT A WAY — TO GET AWAY! 
CREOLE CUISINE, JAZZ, UNIQUE SPANISH ARCHITECTURE 
IT’S ALWAYS MARDI GRAS! 


27 HOURS OF SYMPOSIUM 


PO-BOY LUNCHES, PRESIDENT’S RECEPTION, GALA DINNER DANCE, PLANNED LADIES TOURS 


$250.00 Registration Fee Includes all the above functions 


For Information Write: 
Ms. Paula M. Di Leo, Executive Secretary, 
2025 Gravier St., Suite 512, New Orleans, LA 70112 








MARCH 1980 


GUEST SPEAKERS 
J. E. CAIRNS, M.D. — Cambridge, England 
STEPHEN M. DRANCE, M.D. — Vancouver, BC, Canada 
H. DUNBAR HOSKINS, M.D. — San Francisco, CA 
IRVING H. LEOPOED, M.D. — Irvine, CA 
A. EDWARD MAUMENEE, M.D. — Baltimore, MD 
KENNETH RICHARDSON, M.D. — Anchorage, ALASKA 
RICHARD SIMMONS, M.D. — Boston, MA 
GEORGE L. SPAETH, M.D. — Philadelphia, PA 
DAVID WORTHEN, M:D. — San Diego, CA 22 


23 24 2526 








A New 


Method For The 
ontrol Of 
laucoma 


KRUPIN-DENVER EYE VALVE £10 «c 


A VALVE FOR SURGICAL RESULTS 
THE CONTROL OF Postoperative 1.O.P. < 24mm Hg 
NEOVASCULAR GLAUCOMA iniowuc 135 - 59 monhe) 
OR IN GLAUCOMATOUS 
EYES WI TH PREVIOUS Ref: Krupin, Theodore, M.D., “Valve Implant in Neovascular 


SURGICAL FAILURE DE eee 


br further information regarding the surgical results and course to be held at Washington University, St. L 
December 1, 1979, please contact Storz Instrument Company —Dept. E 


“Consistent Craftsmanship Since 1893” 
———S= TM 
Storzstorz 


INSTRUMENT COMPANY 


- 
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MIAMI EYE FOUNDATION 
ir cooperation with 
BASCOM PALMER EYE INSTITUTE 
University of Miami School of Medicine 
MIAMI DADE COMMUNITY COLLEGE 
ST. FRANCIS HOSPITAL 
Presents 
THE MIAMI COURSE 
IN 
PHACOEMULSIFICATION 


(Including Extracapsular Cataract Surgery and Lens Implant) 
DECEMBER 
14-15-16 
1979 
Using the Facilities of the Sponsoring Institutions 


course includes 
* praciical labs for phaco 
e observation of live surgery 
e interworkings of phaco machine 
e indications, contraindications and complications 
e implant labs (cadaver eyes) 
COURSE DIRECTORS: 
NORMAN S. JAFFE, M.D. AND HENRY M. CLAYMAN, M.D. 
. Faculty. 
Henry M. Clayman, M.D. Mark S. Jaffe, M.D. 
Richard K. Forster, M.D. Norman S. Jaffe, M.D. 
Frank Hurite, M.D. Charles Kelman, M.D. 
Lyle Moses, M. D. 


Tuition $1000 Practitioner 


Registration: Lyn Johnson 
Miami Eye Foundation 
1680 Michigan Ave. 
Miami Beach, FL 33139 


Limited to 60 participants. 
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Worn as a shoulder strap, the Keeler/Wilson PortaPower goes wherever 


your indirect ophthalmoscope goes... staying with you in the O.R., on 
rounds or in the examining room 


PortaPower' s pouch contains a lead / acid battery pack which enables your 
indirect to operate at maximum output for up to one hour and fifteen 
minutes of continuous use, with a slow decay at the end of the charge. 
The package also includes a recharging unit for the 6V, 7.5 amp-hour 
gel-cell battery 


Supplied with a twist /lock connector to adapt to 
any OV indirect, PortaPower remains comfortable 
through hours of use. In the O.R., PortaPower 

is worn under the surgical gown to maintain 
sterility. The on/off switch has been 
specially positioned to be easily trig- 
gered with a push through the gown 
by the forearm, insuring sterility of 
the hands. PortaPower also features 
a velcro-sealed compartment de- 
signed to hold two indirect lenses. 





















So let yourself—and your indirect 
—go. Call or write for details on 
the Keeler /Wilson PortaPower. 
(And ask for information on 
Keeler's Fison Indirect 
Ophthalmoscope, as well.) 


PortaPower developed by 
Donald L. Wilson, MD: 


Indiana University 






School of Medicine. 
Manufactured by 
Diversatronics, Inc. 






c 





T 


p 


Ortar over means portable power. 
And convenience for the doctor. 


456 Parkway, Lawrence Park Industrial District, Broomall, PA 19008 
Philadelphia * New York * Boston * Los Angeles * Chicago * Houston * Atlanta * Cleveland K 4 Ke e 
Call toll free: 800-523-5620 (in PA call 215-353-4350) * All products serviced in Broomall, PA 





er 


..with the future in sight 


— — — — — — 
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HEYEX 


CAILE 
— ea E 


MEDICAL 


OPTICS CENE3 
METEO T] 





Heyer-Schulte intraocular lenses’ are 
precision designed and are lathe-cut 
and polished from Perspex CQ. 
Deliberate and precise fabrication 
methods, and the research capabilities 
of American Hospital Supply 
Corporation, have resulted in lenses of 
high quality and workmanship that are 
immediately recognized by the 
implanting surgeon. 

Heyer-Schulte has developed a pro- 
prietary process that results in a// edges 
being fully radiused and finely polished. 


Innovations 
for Ophthalmology 





The Kelman Anterior Chamber Lens 
is used following intracapsular and 
extracapsular cataract extraction. The 
lens, which has three point fixation, can 
be inserted through a small 5mm. 
incision, making it a better choice for 
secondary implantation. Due to its 
unique design, the Kelman lens is very 
flexible and is lighter than other anterior 
chamber lenses. Tenderness-on-touch 


has been reported to be greatly reduced. 





UNRETOUCHED PHOTOGRAPH 


As in the AC-10 anterior chamber 
lens, the "vault" of the optic is a 
consistent 0.5mm. and lenses are 
available in haptic diameters from 
11.5mm to 13.5mm in .5mm steps. 
Lenses from 15.0 D to 22.0 D are 
available in .5 D increments. 

Heyer-Schulte is currently 
sponsoring instructional courses or 
implantation of Kelman anterior 
chamber lenses. Please ask us for 
complete details. 


Heyer-Schulte Medical Optics Center -The Innovative Ophthalmology Compan; 


Heyer-Schulte 

Medical Optics Center 

—— INA á 
upply Corporation 

1 East Alton Avenue 

Irvine, California 92714 

1-800-235-5735 


1-800-322-6971 (California) 





INTRAOCULAR LENSES e 


— Modell 10 Iris Suture, — 


e IC-10 
Iridocapsular, 2 Loop 





r 
(Polypropylene) , 





‘Intraocular lenses are investigational devices, 
limited by U.S. law to investigational use. 
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our cataract patients can nOW 


see better 


OPTICAL CENTER I9 R 
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These photographs represent vision through the FUL- VUE Lens (above) and acommonly used full field 
lens (below) as seen by the rotating eve at varying degrees. The FUL-VUE Lens has been demonstrated to improve 
visual acuity up to 36%, and at the same time it provides a wider corrected field of vision 


For the first time, you can REVIEW that gives you the 
offer your cataract patients complete story. It includes a 


an innovative new lens technical report that pro- 


that actually improves visual acuity by up tOO vides a history of cataract lenses, a review of oth 

to 3695 with a wider corrected field of vision, @ X aphakiclenses, fitting instructions, test results, 

and still provides an exceptional cosmetic appearance. order forms and more. And it’s yours FREE when 

It's the FUL-VUE Aspheric Cataract Lens from voureturn the attached reply card. Or for even faster 

American Optical. results call TOLL FREE 1-800-225- : 
Now you can give your cataract patients the improved 6944 (in Massachusetts 1-800-262- FREE! 

cosmetics they want, while giving them the improved 1080). You can even place vour first Cataract 


vision they need. m FUL-VUE Lens 
But get all the facts FREE! um Lensorderby Review 
AO has put together a com- phone when 

prehensive CATARACT LENS AO 


you call! 


Aspheric Cataract Lenses areton bonco 


er 





New! High Plus 
AGUAFLCX 


tetrafilcon A 
Hydrophilic Contact Lens 


New Standard of Performance. Crisp, sharp vision, often as 
good as with hard contact lenses or spectacles, can be 
achieved. The Aquaflex High Plus Lens provides excellent 
centration and fast, efficient fitting. 


Outstanding Visual Acuity. In a recent study using an Aquaflex 
trial lens and over-refracticn, 5196 of the patients achieved 
20/20 vision or better, and 76% achieved 20/25 or better.' 


Rapid, Predictable Fitting. Precise lens centration aids in 
efficient fitting of Aquaflex High Plus Lenses. With the 
Aquaflex "Vault" fitting system, reliable over-refraction and 
excellent lens reproducibility, fast and predictable fitting is 
assured. You can fit from a five lens diagnostic set. Available 
powers range from *10.00 D to *20.00 D, in 0.25 D steps. 


Fewer Problems. Clinical cata indicates that over 8 out of 10 
patients fitted with Aquaflex High Plus Lenses will experience 
no adverse effects.' Also, lens damage by patients will be 
minimal because Aquaflex lenses are very durable and easy to 
handle. Both thermal and chemical disinfection methods 

can be used. 

For more information or to order, write or call toll-free: 

800-828-4580 (in New York State, 800-462-4332). 

AQUAFLEX Contact Lens Products 

UCO Optics, Inc., 3000 Winton Road South 

Rochester, New York 14623 

AQUAFLEX is a registered trademark of UCO Optics, Inc. 


qosneompany ng page for full prescribing information. 
1. Data on file: UCO Optics, Inc., Rochester, N.Y. 14623 












THE CHOYCE MARK VII 


pen X 


The original Choyce Mark VIII has been the 
standard of excellence for anterior chamber 
implants since 1963. Used for years in 
secondary procedures by Dr. D. Peter 
Choyce, it is now the preference of many 
ophthalmic surgeons for primary 
procedures. (And it's versatile enough to be 
implanted after intracapsular or extracapsular 
cataract extractions.) The Choyce Mark VIII. 
An intraocular lens that's withstood 
the test of time. 


The Choyce Mark VIII is available for 
immediate delivery. Only from Coburn. 
Available in lengths from 11.0 to 14.0mm in 
0.5mm steps. Powers: +17, +19, +21D. To 
order, or for further information, call toll free 
(800) 237-5906. In Florida call collect 
(813) 443-2606. 1375 South Fort Harrison, 
Clearwater, FL 33516. 


Professional Products Division 


Caution: Investigational device limited by Federal law to investigational use. 





If you trace it to one of these common problems... 
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Marked by itching 
or burning, hyper- 
emia, lid edema and 
lacrimation or puru- 
lent discharge 
Second only to re- 
fractive errors in 
frequency among 
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ocular compiaints. 


utcer 
in, photophobia, 
imation and 
harospasm are 
| presenting 
:vmptoms. Prompt in- 


on Of therap¥ is 


Gantrisin® sulfisoxazole dictamine Roche Indications: j 
Ophthalmic Solution. Ophthalmic Ointment ocular infections due t 
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Before prescribing. please consult complete product UNICS m syste SUNONE 
information, a summary of which follows: Contraindications: Hyper 
Precautions: incompatc 
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watch it respond to 


Effective treatment for conjunctivitis. 
corneal ulcer and other infections due to 
susceptible microorganisms, such as 


^» say) > PY. ^ ^w RE 
Staph VLOCOCCUS aureus 


Ophthalmic Solution—a sterile. isotonic 
preparation containing 4% (40 mg ml! sul- 
fisoxazole diolamine—generally avoids sig- 
nificant stinging or burning | 
Ophthalmic Ointment—also containing 
4% sulfisoxazole diolamine—provides more 
sustained contact with the ocular infection 
and is particularly appropriate for night- 
time therapy 


* 


A Brief Summary of the product infor- 
mation, below, provides precautions and 
contraindications 


Main photo taken with th 


Dosage and idini 
or more times daily. Take care no" 


Ointment: small amount ir 





we're making 
a new addition to our lineup... 


and we're 
making them 


.. one lens at a time. 


Introducing the Intermedics Posterior Chamber lens... 


Lathe cut and polished from Perspex(€Q)* the Posterior Chamber lens is a handsome 
addition to our line of fine quality intraocular lenses. We have given specia 
attention to forming our loops to achieve dimensional consistency. As 

requested, small beaded tips and 0.5mm centering neles are 

provided to facilitate ease of implantation. mou 


The result? A lens that combines the benefits of lathe- 
cutting with desirable handling characteristics and 

the good looks of professional craftmanship. 

In short, it is a lens that is good enough be 


an Intermedics lens. - NS UNS 
*Trademark Imperial Chemical Industries, T T 


Model 019 C Posterior Chamber Lens 
(Clear Polypropylene Loops) 


Intermedics © 
Intraocular Inc. `> 


©intermedics Intraocular, Inc, 1979 
P.O. Box 617, Freeport, Texas 77541 


WATS: 1/800/231-2330 
in Texas: 1/713/233-8611 


CAUTION: Investigational Device. 
Limited by United States law to investigational use. 





Variable Angle at the Flip of a owitc 


The Versatile Topcon 
TRC-W Retinal Camere 


Once again Topcon moves forward the 
art of fundus photography. With a vari- 
able angle camera that lets you instantly 
switch between three different settings 
—45° 30° and 20° —for maximum 
operating flexibility. 


The TRC-W produces superior fluores- 
cein angiograms of the fundus or iris. 
At the specific magnifications that meet 
your needs, with correct exposure 
control maintained throughout the 
magnification range. Two standard 
camera bodies are supplied for color 
documentation or fluorescein. Or 
choose the optional Polaroid back. 


You'll find the TRC-W's price 
equally accommodating to your 
needs. Available with 2 or 3 frame 
per second power supplies; 


standard or tilt models. 


A New World of Precision Optics 


Topcon Instrument Corp. of America, 9 Keystone Place, Paramus, New Jersey 07652 
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vides visual acuity, , 
aintains normal corneal physiology 
e POLYCON lens” is a rigid, oxygen- 
ermeable contact lens with excellent stability. 
igande from a copolymer containing silicon 
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Fluorescein pattern of 9.5 mm diamete 
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BRIEF SUMMARY 


INDICATIONS 

The POLYCON contact lens is indicated for the correction of 
visual acuity for persons with nondiseased eyes Faving ame- 
tropias, including those with high degrees of corneal or refrac- 
tive astigmatism, as well as aphakia. 


CONTRAINDICATIONS 

Acute and subacute inflammations of the anterior segment of 
the eye; any eye disease which affects the cornea or conjunc- 
tiva; insufficiency of lacrimal secretion; corneal Fyposthesia; 
or any systemic disease which may affect the eye or be 
exacerbated by wearing contact lenses. 


WARNINGS 

Abrasions and Infections: If the lens becomes less comfort- 
able to the wearer than when first placed on the wearer's 
cornea, a foreign body may be present. The patient should 
remove the lens immediately. If discomfort persists, an eye 
care practitioner should examine the patient as scon as possi- 
ble to determine if any corneal abrasion, ulceratiom, irritation or 
infection is present. 

Aphakic Patients: Aphakic patients should not be fitted dur- 
ing the postoperative period until the surgeon determines that 
the eye has healed completely. 

Lens Care Regimen: Only use Preflex" Sterile Cleaning Solu- 
tion, Normol* Sterile Solution, and Adapettes” Sterile Lubrica- 
ting Solution with the POLYCON lens. Store ONLY in Normo!” 
Sterile Solution. Patients must adhere to recommended daily 
lens care regimen. FAILURE TO DO SO MAY RESULT IN 
DEVELOPMENT OF SERIOUS OCULAR INFECTIONS. 
Medicaments and Eye Drops: Wearers must not use any 
medicaments or ophthalmic solutions other than Adapettes 
solution prior to inserting the lens or while the lens s on the eye 
Wearing Restrictions: Remove before sleeping cr in the pres- 
ence of noxious and irritating vapors. 


PRECAUTIONS 

CLEANING AND DISINFECTION 

THE POLYCON CONTACT LENS MUST BE BOTH CLEANED 
AND DISINFECTED DAILY. ONE PROCEDURE DOES NOT 
REPLACE THE OTHER. 

To disinfect the lens, it is stored in fresh Normol solution for a 
minimum of four hours daily in the patient lens storage case. 
After removal of the lens from the storage case, it is rinsed 
thoroughly with Normol solution. Adapettes lubricating solu- 
tion is applied to the lens surfaces as a wetting agent prior to 
inserting the lens in the eye. 


ADVERSE REACTIONS 


Rainbows or halos around objects or blurring of the vision 
Excessive tearing, unusual eye secretions and phctophobia. 


FITTING AND WEARING SCHEDULE 

Conventional methods of fitting contact lenses apply to the 
POLYCON contact lens. 

NOTE: STUDIES HAVE NOT BEEN PERFORMED TO SUP- 
PORT SAFETY OF THIS LENS FOR LONGER THAN THE 
RECOMMENDED WEARING TIME. 

A POLYCON Contact Lens Patient Care Kit must be provided 
at the dispensing visit. 

Preflex, Normol and Adapettes are trademarxs of Burton. 
Parsons & Company, Inc. 


$ SYNTEX 
SYNTEX OPHTHALMICS, INC. 
PHOENIX, ARIZONA 85015 


Columbia University 
College of 
Physicians & Surgeons 
Department of Ophthalmology 


and 


The Edward S. Harkness Eye 
Institute 


of 


The Presbyterian Hospital in 
the City of New York 


CONTINUING 
MEDICAL EDUCATION 
PROGRAMS 


OCULOPLASTIC AND 
LACRIMAL SURGERY 
Sat., December 1, 1979 


MACULA 
Sat., January 5, 1980 


OCULAR DISORDERS AND 
SYSTEMIC DISEASE 
Sat., February 2, 1980 


GLAUCOMA 
Sat., March 1, 1980 


NEURO-OPHTHALMOLOGY 
Sat., April 12, 1980 


6 Hours Credit, per session, Category 
1 AMA Physician’s Recognition Award 


$75.00 each session, Residents & 
Fellows $15.00 each session with 
letter from the Director of Department. 
9:00 am - 4:30 pm 
For information and application write to: 

Dr. Elizabeth C. Gerst, Director 
Continuing Education Center 
College of Physicians & Surgeons 
630 West 168th Street 
New York, New York 10032 
(Telephone: 212-694-3682) 





THE FEDOROV II SPUTINIK. 


—— 
From Russia — the'original Fedorov Il 
Sputnik’ intraocular lens. As designed by 
Dr. S.N. Fedorov, the 'Sputnik' may be the 
lightest intraocular lens available. Only .6 mg 
in aqueous. And as designed by Dr. Fedorov, 
the ‘Sputnik’ is among the most stable of iris 
clip lenses. With three posterior loops and 
three anterior struts, the Sputnik requires 
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VIRA-A m 
yphthalmic =- 
ointment), 3% } 


Description. Vira-A (vidarabine, adenine arabinoside, er Ara-A) is 
an antiviral drug for topical ophthalmic administration. The chemi- 
cal name is 9-8-D-arabinofuranosyladenine. Each gram of the 
ophthalmic ointment contains 30 mg of vidarabine monohydrate 
equivalent to 28.11 mg of vidarabine in a sterile, inert, petrolatum 


base. 

Clinical y. Vira-A is a purine nucleoside obtained 
from fermentation cultures of Streptomyces aatibioticus. 
Vira-A possesses in vitro and in vivo antiviral activity against 
Herpes simplex types 1 and 2, Varicella-Zoster, and Vaccinia 
viruses. Except for Rhabdovirus and Oncornavirus, Vira-A does 
not display in vitro antiviral activity against other RNA or DNA 
viruses, including Adenovirus. 

The antiviral mechanism of action has not been established. 
Vira-A appears to interfere with the early steps of viral DNA syn- 
thesis. Vira-A is rapidly deaminated to arabinosylhyooxanthine 
(Ara-Hx), the principal metabolite. Ara-Hx also possesses in vitro 
antiviral activity but this activity is less than that of Vira-A. 
Because of the low solubility of Vira-A, trace amounts of both 
Vira-A and Ara-Hx can be detected in the aqueous humor only if 
there is an epithelial defect in the cornea. If the cornea is normal, 
ene trace amounts of Ara-Hx can be recovered from the aqueous 

umor. 

Systemic absorption of Vira-A should not be expected to 
occur following ocular administration and swallowimg lacrimal 
secretions. In laboratory animals, Vira-A is rapidly deaminated in 
the gastrointestinal tract to Ara-Hx. 

In contrast to topical idoxuridine, Vira-A demons:rated less 

—— toxicity in the regenerating corneal epithelium of the 
rabbit. 
Indications and Usage. Vira-A Ophthalmic Ointment, 3%, is indi- 
cated for the treatment of acute keratoconjunctivitis and recur- 
rent epithelial keratitis due to Herpes simplex virus types 1 and 2. 
Vira-A is also effective in superficial keratitis caused by Herpes 
simplex virus which has not responded to topical idcxuridine or 
when toxic or hypersensitivity reactions to idoxuridine have oc- 
curred. The effectiveness of Vira-A Ophthalmic Oirtment, 3%, 
against stromal keratitis and uveitis due to Herpes simplex virus 
has not been established. 

The clinical diagnosis of keratitis caused by Herpes simplex 
virus is usually established by the presence of typical dendritic or 
geographic lesions on slit-lamp examination. In controlled and 
uncontrolled clinical trials, an average of seven and nine days of 
continuous Vira-A Ophthalmic Ointment, 3%, therapy was re- 
quired to achieve corneal re-epithelialization. In the controlled 
trials, 70 of 81 subjects (86%) re-epithelialized at the end of three 
weeks of therapy. In the uncontrolled trials, 101 of 142 subjects 
(71%) re-epithelialized at the end of three weeks. Seventy-five 
percent of the subjects in these uncontrolled trials had either not 
healed previously or had developed hypersensitivity to topical 
idoxuridine therapy. 

The following topical antibiotics: gentamicin, erythromycin, 
chloramphenicol; or topical steroids: prednisolone or dex- 
amethasone, have been administered concurrently with Vira-A 
Ophthalmic Ointment, 3%, without an increase in adverse reac- 
tions. 

Normally, corticosteroids alone are contraindicatec in Herpes 
simplex virus infections of the eye. If Vira-A Ophthalmic Ointment, 
3%, is administered concurrently with topical corticosteroid 
therapy, corticosteroid-induced ocular side effects must be con- 
sidered. These include corticosteroid-induced glaucoma or cat- 
aract formation and progression of a bacterial or vira! infection. 

Vira-A is not effective against RNA virus or adenoviral ocular 
infections. Vira-A is also not effective against bacterial, fungal, or 
chlamydial infections of the cornea or nonviral trophic ulcers. 
Contraindication. Vira-A Ophthalmic Ointment, 3%, is contraindi- 
cated in patients who develop hypersensitivity reactions to it. 
Warnings. Use in Pregnancy: Vira-A (vidarabine) pasenterally is 
teratogenic in rats and rabbits. Ten percent Vira-A ointment ap- 











plied to 10% of the body surface during organogenesis induced 
fetal abnormalities in rabbits. When 10% Vira-A ointment was ap- 
plied to 2 to 3% of the body surface of rabbits, no fetal abnor- 
malities were found. This dose greatly exceeds the total recom- 
mended ophthalmic dose in humans. The possibility of embryonic 
or fetal damage in pregnant women receiving Vira-A (vidarabine 
ophthalmic ointment), 3%, is remote. The topical ophthalmic dose 
is small, and the drug relatively insoluble. Its ocular penetration is 
very low. However, a safe dose for a human embryo or fetus has 
not been established. Consequently, Vira-A should be-used only 
when clearly indicated. 

It is not known whether Vira-A is excreted in human milk. As a 
general rule, because many drugs are excreted in human milk, 
nursing should not be undertaken while a patient is under treat- 
ment. However, excretion of vidarabine in breast milk is unlikely 
because Vira-A is rapidly deaminated in the gastrointestinal tract. 

Mutagenic Potential: Results of in vitro experiments indicate 
that vidarabine can be incorporated into mammalian DNA and can 
induce mutation in mammalian cells (mouse L5178Y cell line). 
Thus far, in vivo studies have not been as conclusive, but there is 
some evidence (dominant lethal assay in mice) that vidarabine 
may be capable of producing mutagenic effects in male germ 
cells. 

It has also been reported that vidarabine causes chromosome 
breaks and gaps when added to human leukocytes in vitro. While 
the significance of these effects in terms of mutagenicity is not 
fully understood, there is a well-known correlation between the 
ability of various agents to E damas such effects and their ability 








to produce heritable genetic dámage. 
Potential: ronic parenteral (IM) studies of 
vidarabine have been conducted in mice and rats. 

In the mouse study, there was a statistically significant in- 
crease in liver tumor incidence among the vidarabine-treated 
females. In the same study, some vidarabine-treated male mice 
developed kidney neoplasia. No renal tumors were found in the 
vehicle-treated control mice or the vidarabine-treated female 
mice. 

In the rat study, intestinal, testicular, and thyroid neoplasia oc- 
curred with greater frequency among the vidarabine-treated 
animals than in the vehicle-treated controls. The increases in 
thyroid adenoma incidence in the high-dose (50 mg/kg) males 
and the low-dose (30 mg/kg) females were statistically signifi- 
cant. 

Hepatic megalocytosis, associated with vidarabine treatment, 
has been found in short- and long-term rodent (rat and mouse) 
studies. It is not clear whether or not this represents a pre- 
neoplastic change. 

The recommended frequency and duration of administration 
should not be exceeded (see Dosage and Administration). 
Precautions. The diagnosis of keratoconjunctivitis due to Herpes 
simplex virus should be established clinically prior to prescribing 
Vira-A Ophthalmic Ointment, 3%. 

Patients should be forewarned that Vira-A Ophthalmic Oint- 
ment, 3%, like any ophthalmic ointment, may produce a temporary 
visual haze. 

Although viral resistance to Vira-A has not been observed, this 
possibility may exist. 

Adverse Reactions. Lacrimation, foreign-body sensation, con- 
junctival injection, burning, irritation, superficial punctate 
keratitis, pain, photophobia, punctal occlusion, and sensitivity 
have been reported with Vira-A Ophthalmic Ointment, 3%. The 
following have also been reported but appear disease-related: 
uveitis, stromal edema, secondary glaucoma, trophic defects, cor- 
neal vascularization, and hyphema. 

Overdosage. Acute massive overdosage by oral ingestion of the 
ophthalmic ointment has not occurred. However, the rapid 
deamination to arabinosylhypoxanthine should preclude any 
difficulty. The oral LD50 for vidarabine is greater than 5,020 mg/ 
kg in mice and rats. No untoward effects should result from inges- 
tion of the entire contents of a tube. 

Overdosage by ocular instillation is unlikely because any ex- 
cess should be quickly expelled from the conjunctival sac. Too 
frequent administration should be avoided. 

sage and Administration. Administer approximately one half 
inch of Vira-A Ophthalmic Ointment, 3%, into the lower con- 
junctival sac five times daily at three-hour intervals. 

If there are no signs of improvement after 7 days, or complete 
re-epithelialization has not occurred by 21 days, other forms of 
therapy should be considered. Some severe cases may require 
longer treatment. 

After re-epithelialization has occurred, treatment for an addi- 
tional seven days at a reduced dosage (such as twice daily) is 
recommended in order to prevent recurrence. 

How Supplied. N 0071-3677-07 (Stock 18-1677-139) 

Vira-A Ophthalmic Ointment, 3%, is supplied sterile in 
ophthalmic ointment tubes of 3.5 g. The base is a 60:40 mixture 
of solid and liquid petrolatum. UK 
PARKE-DAVIS 
Division of Warner-Lambert ( 
Morris Plains NJ 0795 
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Anterior or Posterior Segment Surgery 





OPEN SKY LIMBAL VISC-X MINI VISC-X MICRO VISC-X OPEN SKY 
Your choice Your choice 1 Port System 2 Port System 3 Port System Your choice 
ot tip sizes of tip sizes 1.65 or 2.3 mm 1.65 mm 1 mm of tip sizes 


[It’s your choice 
with the 


VISC-X 


b Automatic or Manual The VISC-X is a revolutionary new concept in systems for anterior- 


posterior segment surgery. It permits the surgeon to employ a 


Suction/Reflux wide variety of techniques through singular or multiple incisions. 


Using the modular building block approach, the surgeon can 


b Micro-Tips: T mm create a system customized for present requirements and 


preferences. As needs change, the VISC-X systems may be 


Mini-Tips: 1.65 mm expanded to permit additional techniques and procedures. 
Lentectomy Tips: 2.3 mm 






Your Choice... 


» Oscillating, forward, reverse cutting modes - variable to 1,080 
cuts per minute. 





» Independent or concurrent cutting, suction, reflux, illum- 
ination, and bipolar bimanual diathermy 





! Exceptionally bright fiber optics. Variable illumination, coaxial 
or separate, hooked or straight, with or without infusion. Bright 


enough for intraocular video display, tapes and films. Flash Autoclavability 


» Hand held quartz infusion or quartz floating contact lenses. 
Flash autoclavability renders the instrument ready for 


emergencies or use several times in the same day, even back to 
back. Each instrument may be steam, gas, or heat sterilized 


» Wide choice of probes, cannulas, infusion ports and plugs. 
^ 1, 2, or 3 port systems for uni or bimanual techniques 


» Hooked or straight needles and pics, with or without infusion, individually in its own storage box, or as a system in the special 
for all procedures. see through tray. 
» Automatic suction/reflux achieves instantaneous pressure um PEN GE DM GS SZ DU CDS CD DAD AD DN GAS dé OH jm ie 03 s i) 
equilibrium within the eye. Manual suction if desired ü 
( ] Please have representative contact me 
The VISC-X is lightweight and modular - assembles in seconds a 34i vonaldlie.a denvocisteatian with my etaff atendia 
without tools. Rechargeable battery operation for patient safety f B 
Surgery is aided greatly by use of special double lip, self- li [ ] Please send more information 
sharpening cutting tips which exert no traction on tissue or 
vitreous. 


p Name . — - Title 


Ej Hospital or Clinic 2. — 


E Address - - 


id City —. State Zip Phone. — 





clinitex ..... 


183 Newbury Street/Danvers, MA 01923/USA 1 
Phone 617-774-0415 varian 








A growing number of surgeons are returning 
to extracapsular procedures in conjunction 
with intraocular lens implants. If you are 
among them, the next logical step to consider 
is the CAVITRON/KELMAN® PHACO- 
EMULSIFIER® aspirator. 

Why? Because today’s PHACO- 
EMULSIFIER aspirator is the result of 
more than a decade of research and 
experience gained from more than 
150,000 surgical procedures. Experience 
has resulted in refinements which provide 
greater control over irrigation, aspiration, 
and fragmentation, and enable the KPE* 


CIC PEHIA Droceduuic LU VE a 3 a 
more effectively than ever before. This 
means less surgical time in the eye. 
| An intact posterior capsule with less 
é trauma. Prompt convalescence. 
* Advantages which make KPE the 
technique of choice for many 
surgeons. 

So, if you're stepping into extracapsu- 
lar procedures, consider the PHACO- 
EMULSIFIER aspirator. For a complete 
list of advantages and other important 

information, fill in and return the coupon 
below. It's the next logical step. 


CAVITRON ™ 


A logical step 
in intraocular 
lens implants. 


Cavitron Surgical Systems 

Division of Syntel, Inc./a Cavitron Co. 
1902 McGaw Avenue, Irvine, CA 92714 
(714) 557-5900 


l'd like to take the next logical step. Please 
send me more information on the PHACO- 
EMULSIFIER aspirator. 
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Soft sulfa 





yet solid results. 


Soft doesn’t mean easy going on eye vehicle softens the sting that occurs 
infections. The antibacterial formulation of ^ with most sulfa solutions and soothes 
Bleph®-10 (sulfacetamide sodium) makes sure irritated ocular tissues. Liquifilm 
of that. reduces corneal drying and drug 

In the treatment of conjunctivitis, washout. And longer drug contact 
corneal ulcer and other infections caused by means greater opportunity 
sulfa-susceptible organisms, Bleph-10 exerts for therapeutic activity. 

a powerful therapeutic effect against a wide 





range of both gram-positive and gram- 
negative pathogens. Tx 
Yet, Bleph-10 is soft on your patients' 
eyes. The Liquifilm? (polyvinyl alcohol 1.49/0) Boh " / O 


(subfacetamide Jodium) 


BLEPH*-10 (sulfacetamide sodium) Liquifilm” sterile ophthalmic-solution— CONTAINS: sulfacetamide sodium . . . 10.0%, 

Liquifilm (polyvinyl alcohol) . . . 1.4% with thimerosal (0.005%). INDICATIONS: For the treatment of conjunctivitis, corneal ulcer and other superficial ocular 
infections from susceptible microorganisms. CONTRAINDICATIONS: Hypersensitivity to sulfonamide preparations. PRECAUTIONS: (1) The solutions are 
incompatible with silver preparations. (2) Nonsusceptible organisms, including fungi, may proliferate with the use of this preparation. (3) Sulfonamides are 
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On Nov. 29, 1949, Ridley implanted the 
first modern intraocular lens, a posterior 
chamber lens. In 1979, nearly 30 years 
later, about 80,000 intraocular lenses are 
implanted annually in the United States. 
What happened in between was a techno- 
logic explosion that resulted in lens im- 
plants supported by the angle of the ante- 
rior chamber, lens implants supported by 
the iris or the iris and posterior capsule, 
and lens implants placed in the posterior 
chamber. When did all this happen? The 
basic techniques and methods for intraoc- 
ular lens implantation were developed 
during a four-year period between 1949 
and 1953. 

The original Ridley posterior cham- 
ber lens has currently been replaced by 
those of Pearce, Shearing, and others. 
The Dannheim and Strampelli angle- 
supported lenses have been replaced by 
those of Choyce, Kelman, and others. 
Epstein’s iris-supported lens has been 
succeeded by many styles, including 
those of Binkhorst, Copeland, Fyodorov, 
and Worst. 

Ophthalmic surgeons started lens im- 
plant surgery with an extracapsular cata- 
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Reprint requests to Norman S. Jaffe, M.D., 1680 
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ract extraction that Ridley used to support 
the lens. Many lens implant surgeons 
have started using extracapsular cataract 
extraction again as a result of Binkhorst's 
clinical experience. Binkhorst first used 
the extracapsular cataract extraction to 
reduce the incidence of dislocations by 
using the posterior capsule for more sta- 
ble fixation. He then maintained that the 
principal advantage of the extracapsular 
cataract extraction was protection of the 
cornea because implants without loops in 
the anterior chamber could be used. 
However, what has attracted many im- 
plant surgeons is his current hypothesis 
that the posterior capsule protects the 
retina by lessening the possibility of cys- 
toid macular edema and retinal detach- 
ment. These premises, although accepted 
by many, have not yet been clinically 
proven. Despite this, Binkhorst's reason- 
ing together with the clinical studies of 
Kelman and others, has influenced many 
surgeons to use extracapsular cataract ex- 
traction for cataract surgery with or with- 
out a lens implant. 

These technologic advances have influ- 
enced American ophthalmology greatly, 
where the number of cataract operations 
performed per capita population consid- 
erably exceeds that of any other country 
in the western world.! A much more liber- 
al approach to the indication for cataract 
surgery has developed. This has resulted 
in some criticism from those who main- 
tain that this more liberal interpretation is 
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not medically, socially, and economically 
justified. The controversy has placed oph- 
thalmology in the "eye" of a surgical 
storm.? For example, there has been such 
a proliferation of lens implants that a 
family tree of intraoeular lenses can be 
constructed based on the three locations 
of fixation within the eye.? 

This changing scene of technologic ad- 
vances has created a dilemma for every 
responsible ophthalmelogist. The lay 
press, on the one hand, has heightened 
public expectation by making the most 
heroic surgical procedures appear con- 


ventional. Consumer groups, on the other 


hand, label new advances as bordering on 
human experimentation. The heated de- 
bate resulting from all this has divided 
ophthalmology into two camps: (1) lens 
implant surgeons who claim that the 
intraocular lens is a miracle, and (2) non- 
implant surgeons who consider it a men- 
ace. The reasonable ophthalmologist con- 
siders neither of these points of view to be 
accurate. As stated by Shoch.4 “The final 
word then, is, we are dealing not with a 
miracle, not with a menace, but with a 
reasonable advance in cataract surgery for 
certain selected patients." We can best 
face this dilemma by examining the 
changing scene of lens implant surgery 
and developing attitudes based on proven 
clinical trials. 


POSTERIOR CHAMBER LENSES 


Two of the popular posterior chamber 
lenses currently available are those of 
Pearce? and Shearing.9 The Pearce poste- 
rior chamber lens is sutured to the iris 
(Fig. 1). It has a tripod shape (Fig. 2). The 
Shearing lens, which is an outgrowth of 
the Barraquer anterior chamber, angle- 
supported lens of the 1950s, is placed in 
the posterior chamber with two incom- 
plete haptic loops inserting into the re- 
gion of the ciliary sulcus at two opposite 
points in the eye (Figs. 3 and 4). Both of 
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Fig. 1 (faffe,. Pearce posterior chamber lens in 
situ. The superior haptic is sutured to the iris 
(arrow). 


these intraocular lenses are used with an 
extracapsular cataract extraction. 

Based on the particular bias of the 
surgeon, a long list of advantages and 
disadvantages can be cited for the three 
categories of intraocular lenses. Those 
cited in this paper include those I consid- 
er to be least controversial. —— 





Fig. 2 (Jaffe). Pearce posterior chamber tripod 
lens. 
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Fig. 3 Gaffe). Shearing posterior chamber lens in 
situ. 


Advantages of the posterior chamber 
lens include the following: 

1. Best physiologic position—Its posi- 
tion more closely parallels that of the 
crystalline lens than other intraocular 
lenses. 

2. Greatest separation from the cornea 
and anterior chamber angle— This reduc- 
es the likelihood of corneal edema or the 
uveitis, glaucoma, hyphema syndrome. 

3. Easiest intraocular lens to insert 
without making contact with the cornea. 

4. Free mobility of the pupil—This is a 
significant advantage because it permits 
adequate dilation of the pupil for oph- 
thalmoscopic examination. The pupil re- 
sponds physiologically in conditions of 
light and dark. 

5. Cosmesis—The pupil appears nor- 
mal. This is a minor advantage. 

6. Less pseudophakodonesis—The im- 
portance of this in preventing inflamma- 
tion and cystoid macular edema has not 
been proven. 

7. Less danger of corneal contact with 
postoperative abnormalities of anterior 
chamber depth-—This is a significant ad- 
vantage. 
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8. Less glitter, dazzle, Hutter, and edge 
glare—Patients with prepupillary lenses 
occasionallv complain of reflections, im- 
age duplication, halos, and the like. 
This has been virtually eliminated with 
posterior chamber lenses. 

Disadvantages of the posterior chamber 
lens include the following: 

1. No long-term results—No long-term 
experience, favorable or unfavorable, ex- 
ists of the intraocular tolerance of posteri- 
or chamber lenses. 

2. The Shearing posterior chamber lens 
depends on the capsule and ciliary sulcus 
for fixation—This may prove to be inade- 
quate in the long run. 

3. The Pearce posterior chamber lens 
requires a fixation suture—This compli- 
cates the procedure. 

4. Can only be used with an extracap- 
sular cataract extraction—This is a signif- 
icant disadvantage for those who must 
radically change their method of cataract 
surgery and for those who are not con- 
vinced of the advantage of the extracapsu- 
lar cataract extraction. 

9. Impingement on 


ciliary body 





Fig. 4 (Jaffe). Same eye as Figure 3. Pupil dilated. 
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structures—This particularly involves the 
Shearing lens. If it is intended that the 
two loops of the implant rest in the ciliarv 
ulcus, the insertion must be considered a 
blind procedure. The long-term tolerance 
of ciliary bodv structures of contact with 
the loops is unknown. 

6. Difficult to remove—The Shearing 
lens is probably the most difficult implant 
to remove. The Pearce lens can be re- 
moved more easily but still with greater 
difficulty than other types of intraocular 
lenses 























ANTERIOR CHAMBER 
ANGLE-SUPPORTED LENSES 


The most popular currently used ante- 
rior chamber angle-supported lens is the 
Chovce Mark VIII lens and the Choyce- 
Tennant variation. These are usually im- 
planted at the time of cataract extraction 
(Fig. 5 


and occasionally secondarily 
. 6). Choyce? recently introduced hi 
fark IX lens, which can be implanted 
through a smaller incision than the Mark 
VIII lens. Kelman? has also used an 
angle-supported lens, which can be intro- 
duced into the eve through an incision as 


m 














Fig. 6 (Jaffe). Choyce Mark VHI lens in situ after a 


secondary implantation. 
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*ig. 5 (Jaffe). Choyce Mark VHI lens in situ. 


small as 3 mm (Fig. 7). 

Advantages of the anterior chamber 
angle-supported lens include the follow- 
ing: 

1. Ease of insertion—The ease of ins 
tion is comparable to that of the Shearing 
lens. However, as stated previously with 
the Shearing lens, the insertion is some- 
what of a blind procedure because the 











E 


Fig. 7 (Jaffe). Kelman anterior chamber lens in 
situ. Pupil dilated. 
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surgeon cannot visualize the exact loca- 
tion in the anterior chamber angle where 
the ends of the haptic are supposed to be 
placed. 

2. Dilatable pupil—This advantage is 
significant and has been previously dis- 
cussed. 

3. Least. pseudophakodonesis—When 
properly inserted, this type of implant 
gives the least pseudophakodonesis of all 
the types of implants. The advantage of 


coc this is still unknown. 


A, Little risk of dislocation—This is a 


true advantage shown clinically. 
^ § Cosmesis—The pupil appears to be 
nearly normal. Occasionally, there is an 


oval-shaped pupil in the direction of the 
long axis of the implant. This is not a 
significant advantage. 

6, Best intraocular lens for secondary 

implantation—-This is one of its most im- 
portant advantages. However, it should 
not be considered a stimulus for a more 
liberal interpretation of the indication for 
secondary lens implantation. 
7. Can be used with either an intra- or 
extracapsular cataract extraction—This is 
a significant advantage because it re- 
quires the surgeon to change his method 
of cataract extraction. 

Disadvantages of the anterior chamber 
angle-supported lens include the follow- 


ing: 


1. Dimensions of the implant are 
critical--There are significant disadvan- 
tages to a too-short or too-long implant. 
Therefore, dependence on accurate esti- 


mation of the width of the anterior cham- 
ber and the manufacturer's designation of 
` the length of the implant is a disadvan- 


tage. 

2. Controversy over manufacture— 
This implant has created more controver- 
sy over quality of manufacture than any 
other implant. The sharp edges of injec- 
tion molded lenses in particular have re- 
sulted in serious problems. 

3. Sputtering hyphema-—Ellingson? re- 
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ported the association of uveitis, glauco- 
ma, and hyphema. This has resulted in 
the removal of many of these lens im- 
plants after successful surgery, which ap- 
pears to be related to the quality of the 
manufactured product. This complication 
is rare with other types of intraocular 
lenses. 

4. Placement is a blind procedure—1t 
is impossible to visualize the structures ot 
the anterior chamber angle where the 
ends of the haptics are intended to insert. 

5. Eyes are tender—This complication 
tends to diminish with time but it may be 
annoving to some patients. This does not 








ficult to manage and it also occ 
other intraocular lenses. : Us 
7. Few long-term results—With the ex- 
ception of Choyce, there have been few 
long-term clinical studies of anterior 
chamber angle-supported lenses. | 





[RIS OR IRIS AND CAPSULE 
SUPPORTED LENSES 

Epstein was the first to use an iris — 
supported lens. There are now many iris 
or iris and capsule supported intraocular 
lenses. Among these are the Binkhorst iris 
clip, Binkhorst iridocapsular, Worst Me- 
dallion, Worst vertical clip, Fvodoros- 
Binkhorst, Fyodorov Sputnik, and Cope- 
land-Epstein. 

Advantages of the iris or iris and cap- 
sule supported lens include the follow 
ing: 








ends of the haptics are separated by a 
comfortable distance from the anterior 
chamber angle structures. 

2. Widely separated from the cornea— 
There is less danger of corneal touch than 


with an anterior chamber angle-sup- 
ported lens but much greater than with 
a posterior chamber lens. 

3. Consistency of manufactured prod- 
uct—Small changes in model design by 
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different manufacturers seem to have little 
influence on the safety of this type of 
lens. | 

4. Long history of good ocular tol- 
erance—This lens has probably had the 
greatest number of observed series of 
any type of lens implant. The long-range 
tolerance seems to be satisfactory at this 
time. 


5. No ocular tenderness— There is no 


tenderness of the eyeball on palpation. 

6. May be used with an intra- or extra- 
capsular cataract extraction-—This advan- 
tage is shared with the anterior chamber 
angle-supported lens. 

Disadvantages of the iris or iris and 
capsule supported lens include the fol- 
lowing: 

l. Iris fixation required—With the ex- 
ception of the Copeland lens and possibly 
the Fyodorov-Binkhorst lens, this type of 
lens must have some form of fixation to 
the iris when used with an intracapsular 
cataract extraction. This makes the sur- 
gery more complex. 

2. Capsule fixation required—Mcest of 
the lenses in this group that are used with 
an extracapsular cataract extraction re- 
quire some form of capsule fixation. This 
is not always achieved. 

3. Dislocations more frequent—These 
lens implants have the highest frequency 


of dislocations of any type of implant. Iris 


or capsule fixation does not ensure against 
a dislocation. One or more haptic ele- 
ments of the implant may dislocate. Con- 
tact with the cornea is not infrequent. 
Those implants in this group that are not 
fixated with a suture present the addition- 
al risk of dislocation into the vitreous. 

4. The easier to insert lens implants 
cause more complications—The Cope- 
land and Fyodorov-Binkhorst implants 
that are not sutured to the iris often cause 
more complications. The more sophisti- 
cated implants in this group are more 
difficult to insert but are associated with 
less postoperative complications. 

5. Pseudophakodonesis—These lenses 
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cause the greatest amount of pseudophak- 
odonesis. They are supported by the iris, 
which is a movable part of the eye and 
therefore their additional weight increas- 
es this motion. 

6. Square pupil—This is an unimpor- 
tant cosmetic blemish that is usually not 
obvious. 

7. Difficulty in dilating the pupil—tIris 
synechiae to the implant often prevent 
adequate dilation for ophthalmoscopic 
examination. 


DISCUSSION 


Each lens style and each technique for 
their implantation has its advocates; how- 
ever, there may be little difference in the 
results with each when done by the same 
surgeon. 

Of importance is the re-emergence of 
the extracapsular cataract extraction. This 
is primarily the result of the clinical 
research of Binkhorst as well as the 
introduction of phacoemulsification by 
Kelman in 1967. The operation varies 
between the classic technique of 
Binkhorst and the highly sophisticated 
technique of Kelman. Many surgeons in 
the United States perform a planned ex- 
tracapsular cataract extraction in which 
the lens nucleus is expressed and the 
remaining cortical material is removed by 
a variety of methods which extend from 
the most primitive to the most sophisti- 
cated. 

The extracapsular method has gained 
favor because of certain alleged advantag- 
es over the intracapsular technique. The 
following advantages are those most fre- 
quently cited: 

1. Retention of an avascular membrane 
between the vitreous and the anterior 
chamber; this presumably lowers the in- 
cidence of retinal tears. 

2. There is less likelihood of a rede- 
tachment in patients who have had previ- 
ous retinal detachment surgery who re- 
quire cataract extraction. 

Presumably the posterior capsule (even 


with a capsulotomy) keeps the vitreous 
from bulging forward, thus lessening vit- 
reous shock. No valid statistics are availa- 
ble to support this premise currently, but 
it appears to warrant further investiga- 
tion. 

3. Greatly reduced endophthalmodo- 
nesis. 

4, Preservation of a barrier between the 
aqueous and vitreous and the protection 
of the retina from the possible toxic con- 
stituents of the aqueous. 

Two advantages have been cited as a 
protection of the retina against the devel- 
opment of cystoid macular edema. 

Endophthalmodonesis refers to the rel- 
ative mobility of certain intraocular struc- 
tures such as the iris or an intraocular lens 
compared to immobile structures such as 
the cornea and sclera. The greatest degree 
of endophthalmodonesis occurs with an 
iris-supported intraocular lens in con- 
junction with an intracapsular cataract 
extraction. An anterior chamber angle- 
supported lens with an intracapsular cata- 
ract extraction is associated with much 
less endophthalmodonesis. A difference 
in the incidence of cystoid macular 
edema between an iris-supported and an 
angle-supported lens implant has not yet 
been shown. 

As to a barrier protecting the retina 
from toxic constituents of the aqueous, 
these constituents have not yet been posi- 
tively identified and it is not known 
whether the intact posterior capsule and 
surrounding zonular apparatus are imper- 
meable to them. 

5. Operative loss of vitreous is likely. 
This is an advantage that may be valid but 
it will not be realized until the surgeon 
becomes fully familiar with the technique 
of the extracapsular cataract extraction. 

6. Preservation of membrane anterior 
to the vitreous in the event a secondary 
lens implant is indicated. If a routine 
cataract extraction is performed in antici- 
pation of postoperative contact lens wear, 
and if the management of the contact lens 


proves unsuccessful, then a secondan 
implant is much less hazardous. This is 
an advantage that should appeal to man: 
cataract surgeons. 

7. In corneal dystrophy, the endothel:- 
um may be protected from vitreous touch 
by preservation of the posterior capsule. 
This is undoubtedly true but this be- 
comes less of an advantage when ono 
considers that an extracapsular catarac: 
extraction probably causes more endothe- 
lial cell loss than an intracapsular cataraci 
extraction, according to most studies. 

8. Aphakic penetrating keratoplasty is 
safer and technically easier with an intact 
posterior capsule. Most corneal surgeons 
would consider this an advantage. 

I have had extensive experience with 
different lens implant styles and different 
methods of cataract extraction. As a result 
of close patient follow-up and carefully 
kept records a comparison of these styles 
and techniques is possible. 

This includes the following series: 

1. Intracapsular cataract extraction 
with a Binkhorst four-loop implant— 
1,000 consecutive cases. 

2. Extracapsular cataract extraction 
with a Binkhorst two-loop or four-loop 
implant—200 consecutive cases. 

3. Extracapsular cataract extraction 
with a Shearing posterior chamber im- 
plant-—200 consecutive cases. 

4. A prospective cystoid macular ede- 
ma study comparing the incidence of 
angiographic-proven edema in some of 
the patients in Series 1 and 2 and in 
patients undergoing a routine intracapsu- 
lar cataract extraction with a lens implant. 

5. A comparison of 500 consecutive 
extracapsular cataract extractions with a 
Binkhorst lens implant performed by 
C. D. Binkhorst and 500 intracapsular 
cataract extractions with a Binkhorst lens 
implant performed by me. 

Both Binkhorst series began in Novem- 
ber 1973 and the Shearing series began in 
March 1978. The follow-up was much 
greater for both Binkhorst series (six to 64 
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TABLE 1 

VISUAL ACUITY RESULTS* 

ICCE Lens ECCE Lens ECCE Lens 
Visual Acuity Binkhorst Implant Binkhorst Implant Shearing Implant 

(1,000 Cases) (200 Cases) (200 Cases) 
(6/4.5 (20/15) - 6/12 (20/40) 88.0% 89.5% 90.5% 
6/15 (20/50) - 6/21 (20/70) 4.6% 4.5% 4.0% 
6/24 (20/80) - 6/120 (20/400) 5.8% 4.5% 3.0% 
6/120 (20/400) 1.6% 1.5% 1.0% 
Follow-up (mos.) 6-64 6-64 3-12 


*ICCE designates intracapsular cataract extraction; ECCE, extracapsular cataract extraction. 


months) than for the Shearing series 
{three to 12 months). The visual acuity 
results are shown in Table 1. The percent- 
age of cases achieving a final visual acuity 
of 6/12 (20/40) or better was strikingly 
similar in all three series. The reasons 
for failure to achieve visual acuity of 
6/12 (20/40) are shown in Table 2. The 
four most commonly cited causes are con- 
sidered: cystoid macular edema, retinal 
detachment, corneal edema, and senile 
macular degeneration. The two Binkhorst 
series with long follow-up show that 
there is a higher incidence of cystoid 
macular edema with an intracapsular cat- 
aract extraction and a higher incidence of 
corneal edeina with an extracapsular cata- 
ract extraction. The rate of retinal detach- 
ment is similar in both methods of cata- 
ract extraction. Presumably the low rate 


of retinal detachment in these series is 
directly related to case selection for lens 
implant surgery; that is, eyes with moder- 
ate to severe myopia and young patients 
were not accepted for lens implant sur- 
gery in these series. The conclusions that 
are apparent from these series are that, 
given a capable and experienced surgeon, 
the visual acuity results are similar to 
currently available lens implant styles 
and both intracapsular and extracapsular 
methods of cataract extraction. Addition- 
ally, there is a higher rate of cystoid 
macular edema with an intracapsular cat- 
aract extraction and a higher rate of corne- 
al edema with an extracapsular cataract 
extraction. 

The details of the cystoid macular 
edema study have been reported else- 
where.!? The results of this study are 


TABLE 2 
CAUSES VISUAL ACUITY LESS THAN 6/12 (20/40)* 


ICCE Lens 


Condition Binkhorst Implant 


Cystoid macular 


edema 3.196 
Retinal detachment 0.9% 
Corneal edema 0.5% 
Senile macular 

degeneration 4.7% 


ECCE Lens 
Shearing Implant 


ECCE Lens 
Binkhorst Implant 


1.5% 1.0% 
0.5% 0.5% 
2.5% 1.0% 
4.0% 3.0% 


*ICCE designates intracapsular cataract extraction; ECCE, extracapsular cataract extraction. 
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TABLE 3 


INCIDENCE OF ANGIOGRAPHIC-PROVEN 
CYSTOID MACULAR EDEMA* 


4 Mos 8 Mos 16-24 Mos 
ICCE, 24[140 14/114 18/117 
Implant (1796) (12%) (15%) 
ECCE, 4/48 3/51 2/48 
Implant (8%) (6%) (4%) 
ICCE, 16/113 13/87 8/94 
No Implant (14%) (15%) (9%) 


Total Angiograms 812 


*ICCE designates intracapsular cataract extrac- 
tion; ECCE, extracapsular cataract extraction. 


shown in Table 3. Intracapsular cataract 
extractions with a Binkhorst four-loop 
implant and intracapsular cataract extrac- 
tions without an implant show compara- 
ble rates of angiographic-proven cystoid 
macular edema during the three postoper- 
ative time periods studied (four months, 
eight months, and 16 to 24 months). 
Extracapsular cataract extractions with 
a Binkhorst implant showed a lower 
incidence of cystoid macular edema 
than both of these groups during all 
three time periods. The difference was 
most significant at 16 to 24 months post- 
operatively. 

Binkhorst!! justified his changing from 
an intracapsular to an extracapsular cata- 
ract extraction by comparing a series of 
500 consecutive extracapsular implant 
cases with an earlier series of 505 consec- 
utive intracapsular implant cases. The 
latter showed a much higher rate of cys- 
toid macular edema, corneal edema, and 
dislocations. The validity of this compari- 
son is questionable because the Binkhorst 
four-loop implant underwent many modi- 
fications in design because of corneal 
edema and dislocation. I analyzed my 
first consecutive intracapsular cases with 
a Binkhorst four-loop implant and com- 
pared them with Binkhorst’s extracapsu- 
lar series. Of Binkhorst’s patients, 360 
were over 60 years old and all 500 of my 
patients were over 60 years old. The 
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average age of patients older than age 
60 years was 75 years for my series and 71 
years for Binkhorsts series. However, 
Binkhorst's patients had a longer follow- 
up (80% followed up for nine to 59 
months and 2096 followed up for more 
than 59 months) than my patients (100% 
followed up for eight to 55 months). 
Eighty-seven percent of my patients and 
80% of Binkhorst’s patients achieved vis- 
ual acuity of 6/12 (20/40) or better. Of 
those patients who failed to achieve 6/12 
(20/40) or better visual acuity, there was a 
higher rate of cystoid macular edema in 
my series (2.8%) than in Binkhorst’s (1.2%). 
However, the incidence of corneal ede- 
ma was higher in Binkhorst’s series 
(1.6%) than in mine (0.6%). The rate of 
retinal detachment was 1.0% in Bink- 
horst’s series and 0.6% in my series. A 
comparison of these two series does not 
justify the conclusion that the extracapsu- 
lar cataract extraction with an implant 
gives superior results than an intra- 
capsular cataract extraction with an im- 
plant. 

The changing scene of intraocular lens 
implant surgery has witnessed numerous 
innovations in lens implant design and 
methods of cataract extraction. A modern 
attitude toward this technologic explo- 
sion insists more than ever on conven- 
tional points of view regarding patients' 
needs. The surgeon must assess the visual 
needs of his patients and not yield to 
pressure disseminated by the media, de- 
mands of the patient or the temptation of 
economic reward. The need for the “art of 
medicine" has never been greater. 

Intraocular lens implant surgery carries 
a greater risk of complications than a 
routine cataract extraction. In the hands 
of a skilled, experienced surgeon, the risk 
is only slightly greater according to pres- 
ent knowledge.!? It can be much greater 
during the early experience of the surgeon 
or with those less surgically talented. The 
surgeon, therefore, is faced with a person- 
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al assessment of his own capabilities. 
Another moral judgment faces the sur- 
geon: even if he can achieve a successful 
surgical result in a high percentage of his 
cases, is he justified in performing this 
procedure in relatively young persons? 
There are as yet no well-documented clin- 
ical studies spanning more than 20 years 
of follow-up observations with intraocu- 
lar lenses. 

These issues are receiving the attention 
of national ophthalmologic organizations 
as well as the House Commerce Commit- 
tee. Investigations of unnecessary opera- 
tions are attractive to the mass media and 
often result in erroneous interpretation of 
the physicians’ motives. Faced with the 
excitement of today's technologic advanc- 
es, the ophthalmologist would do well to 
adopt a modern attitude based on old- 
fashioned values. 


SUMMARY 


A review of lens implant surgery using 
different implant styles and both methods 
of cataract extraction revealed that there is 
little difference in the final visual acuity 
regardless of which implant or cataract 
technique is used. There appears to be a 
higher rate of cystoid macular edema with 
the intracapsular technique and a higher 
rate of corneal edema with the extracap- 
sular technique. 

A modern attitude toward this techno- 
logic explosion insists more than ever on 
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conventional points of view regarding 
patients' needs. 
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A CRITICAL ANALYSIS OF THE LONG-TERM RESULTS OF 
TRABECULECTOMY 


FRANCO D’ERMO, M.D., LUCIANO BONOMI, M.D., AND DANIELE Dono, M.D. 
Padua, Italy 


Trabeculectomy is now considered par- 
ticularly advantageous in glaucoma sur- 
gery. However, despite numerous reports, 
an accurate evaluation of the results, ad- 
vantages, and drawbacks of this opera- 
tion, based on carefully analyzed data, is 
stil! difficult to ascertain. 

We describe herein a method for criti- 
cal evaluation of the importance of tra- 
beculectomy in glaucoma surgery. 


MATERIAL AND METHODS 


We studied 90 eyes (75 patients) that 
had undergone trabeculectomy by the 
same surgeon and have been followed up 
for one to five years. All eyes had various 
types of chronic glaucoma, not controlled 
by medical therapy. Patients ranged in 
age from 18 to 79 years. Patients with 
hydrophthalmos and cases in which the 
trabeculectomy was associated with cata- 
ract extraction were not included. 

Of the 90 eyes, five had previously been 
operated on unsuccessfully by peripheral 
iridectomy and seven by other techniques: 
scleral trephining (two); sclerectomy, 
(one); cyclodiathermy (two); iridocyclo- 
retraction (one); and cyclocryo-therapy 
(one). The operations had been performed 
according to the original technique de- 
scribed by Cairns! and previously report- 
ed by us. 


RESULTS 


The prerequisite for a correct evalua- 
tion of the effectiveness of antiglaucoma 
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surgery is to establish how long after 
surgery the results can be considered to 
be stabilized. An early assessment leads to 
overevaluation of the effectiveness of the 
operation, whereas a more careful ap- 
proach means that patients must be fol- 
lowed up for many years, which results in 
a reduction in the consistency of case 
material. Knowing how long after the 
operation the result can be considered 
definitive also has obvious practical con- 
sequences for the patient. 

Figure 1 shows how the percentage of 
pressure-normalized eyes varied with 
time. In the course of the first year the 
percentage of compensated eyes fell nota- 
bly, whereas it became substantially con- 
stant after this period. Therefore, we con- 
sidered the pressure result 12 months 
after the operation as being definitive. 
This confirms the evaluation made in 
Table 1, which shows the overall effects 
of the operation on intraocular pressure 
(IOP). 






30 eyes 


o 
? 22 eyes 


Percentage of controlled eyes 


tmth tyr 


Zyrs — Syrs 4yrs 5 yrs 


Fig. 1 (D’Ermo, Bonomi, and Doro). The graph 
shows the ratio between the percentage of pressure 
normalized (controlled) eyes and the time elapsed 
since the trabeculectomy. Thirty eyes were followed 
up for three years (dotted line) and twenty-five eyes 
were followed up for five years (solid line). All the 
eyes with eye pressure higher than 21 mm Hg were 
medically treated or reoperated. They are included 
in the calculation. 


829 


830 


AMERICAN JOURNAL OF OPHTHALMOLOGY 


NOVEMBER, 1979 


TABLE 1 
RESULTS OF 90 TRABECULECTOMIES FOLLOWED UP FOR ONE TO FIVE YEARS 


Type of Glaucoma IOP 3s 21 mm Hg 


Open-angle 31 
Narrow angle 

(Goniosynechiae) 14 
Chronic angle- 

closure 14 
Secondary 3 
Juvenile-onset 


2 
Total 64 (71.11%) 


The frequency distribution of the post- 
operative IOP one year after trabeculec- 
tomy is shown in Figure 2. Although the 
percentage of pressure-controlled eyes 
was high, it was not as high as that 
reported by other authors who might have 
used less stringent criteria.379 

Interestingly, although trabeculectomy 
was originally intended for open-angle 
glaucoma, its success in the narrow-angle 
group was confirmed. However, this 
method was less effective in juvenile- 
onset glaucoma. 

Table 2 compares the effectiveness of 
trabeculectomy when performed as the 
first operation in eyes in which other 


NUMBER OF 
EYES 


3o 
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Fig. 2 (D'Ermo, Bonomi, and Doro). Frequency 
distribution of the postoperative intraocular pres- 
sure in 90 eyes one year after trabeculectomy. 


IOP S 12 mm Hg 


with Local 
Therapy IOP > 21 mm Hg 
6 11 
0 4 
0 0 
1 0 
I 3 
8 (8.8896) 18 (20%) 


surgical techniques were unsuccessful. 
The failure of previous operations of dif- 
ferent types did not affect the success-rate 
of trabeculectomy. 

Most authors®-® believe that the sub- 
conjunctival filtration of aqueous humor 
is the main action mechanism of the oper- 
ation. However, the passage of the aque- 
ous humor into the dissected ends of 
Schlemm’s canal, or into the suprachoroi- 
dal space may be a vital factor in some 
cases.? 

In our series a conjunctival bleb was 
present in most patients. Table 3 corre- 
lates the long-term results of the opera- 
tion and the presence of the bleb. In 62 
(96%) of the eyes operated on successful- 
ly, a filtering bleb was present, whereas in 
17 (9496) of the eyes operated on unsuc- 
cessfully, no bleb was evident. The differ- 
ences between the groups were highly 
significant (x? = 65.6783). Thus, the im- 
portance of the presence of a filtering bleb 
for the success of the operation was con- 
firmed. 

Many surgeons prefer trabeculectomy 
mainly because they believe that this 
technique minimizes intraoperative and 
postoperative complications. 9 The in- 
frequency of such complications and 
their negligible clinical importance are 
confirmed by the data shown in Table 4. 
No correlation was found between the 


VOL. 88, NO. 5 TRABECULECTOMY 831 


TABLE 2 


COMPARISON OF EFFECTIVENESS OF TRABECULECTOMY IN EYES UNDERGOING SURGERY FOR THE FIRST 

TIME AND IN EYES REOPERATED AFTER FAILURE OF PREVIOUS OPERATION OF OTHER TYPES: SCLERAL 

TREPHINING (TWO); SCLERECTOMY (ONE); CYCLODIATHERMY (TWO); IRIDOCYCLORETRACTION (ONE); 
CYCLOCRYOTHERAPY, (ONE) 


IOP = 21 mm Hg 
with Local 
IOP £ 2] mm Hg Therapy IOP > 21 mm Hg 


Eyes operated on for the 

first time 58 7 18 
Eyes operated on after 

failure of a previ- 

ous operation 6 l 0 


TABLE 3 


CORRELATION BETWEEN PRESSURE RESULTS OF TRABECULECTOMY AND 
PRESENCE OF A FILTERING BLEB* 


IOP s 21 mm Hg 


with Local 
IOP = 21 mm Hg Therapy IOP > 21 mm Hg 
Bleb present 62 (96.87%) 3 (37.5%) 1 (5.55%) 
Bleb absent 2 (3.12%) 5 (62.5%) 17 (94.44%) 
Total eyes 64 (100%) 8 (100%) 18 (100%) 


*Y2(65.67390) is highly significant. 


presence of surgical complications and 
the long-term results of the operation 
TABLE 4 Table 5). 

INTRAOPERATIVE AND POSTOPERATIVE ] The main reason for avoiding an anti- 
COMPLICATIONS AFTER TRABECULECTOMY glaucoma operation has always been the 
fear of causing a cataract or precipitating 
pre-existing lens opacities. Trabeculec- 
HE complications tomy has been considered much less 

Hemorrhage _ harmful to the lens than traditional filter- 

Prolapse of iris and vitreous humor : : f 

ing operations. Yet recent data claim that 
J— complications trabeculectomy has a definite cataracto- 
yphema . 9 

Flat chamber genic effect. l 

Ckoroid detachment Of the 90 eyes examined, we observed 

Posterior synechiae lens opacities of varying degrees in 32 

Early cataract De : 

eyes. The opacities allowing a visual acu- 
Retinal detachment ) e 
ity over 6/15 (20/50), were indicated as 

Total 29 slight, whereas those causing lower visual 

acuity were indicated as marked. Before 

*' Three eyes had more than one complication so 


that the total number of eyes with complications is site ll eyes showed marked opaci- 
26 (see Table 8). ties, and two showed slight opacities. 


Complications No. 


bo C5 
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TABLE 5 


LACK OF CORRELATION BETWEEN INTRAOPERATIVE OR POSTOPERATIVE COMPLICATIONS 
AND PRESSURE RESULTS* 


IOP = 21 mm Hg 


with Local 
IOP £ 21 mm Hg Therapy IOP > 21 mm Hg Total 
Complications 16 1 9 26 
No complications 48 7 9 64 
Total eyes 64 8 18 90 
*x? = 5.42160. 


Further deterioration of lens transparency 
after the operation was evident in all 
these cases (Table 6). Of the 77 eyes with 
originally transparent lenses, 12 (15.6%) 
developed marked opacities (Table 7), 
whereas seven (9%) showed slight opaci- 
ties; 58 (75.3%) eyes maintained their 
original lens transparency. 

Using two factors whose variations may 
give an indication of more subtle changes 
in the state of the lens, we evaluated the 
evolution of refractive power and visual 
acuity in eyes that showed no visible lens 


TABLE 6 


POSTOPERATIVE EVALUATION OF LENS 
TRANSPARENCY IN 90 OPERATED EYES 


Preoperative State Postoperative State of Lens 


of Lens No. No change Worsening 
Slight opacities 2 0 2 (100%) 
Marked opacities 11 0 11 (100%) 
Transparent lens 77 58 (75.3%) 19 (24.7%) 
TABLE 7 


STATE OF THE LENS AFTER AN OBSERVATION PERI- 
OD RANGING BETWEEN ONE AND FIVE YEARS 
IN 77 EYES WITH TRANSPARENT 
PREOPERATIVE LENSES 


Postoperative State 


of Lens No. of Eyes Percent 
Transparent lens 58 75.3 
Slight opacities T 9 
Marked opacities 12 15.6 


opacities five years after surgery. Figure 3 
shows a slow but steady development of 
myopia that was accompanied by a pro- 
gressive decrease of the corrected visual 
acuity. 

This finding suggests that, even when 
no visible lens opacity was found, a slight 
but progressive damage to the lens was 
caused. These data confirm the harmful 
effect the operation has on the lens. 

We also attempted to trace the factors 
responsible for the lens alterations that 
followed the operation. The incidence of 
lens opacities in eyes in which surgical 
complications were observed was com- 
pared with those without complications 
(Table 8). 

The statistical analysis (x? = 0.372) 
clearly showed that the surgical compli- 
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Fig. 3 (D'Ermo, Bonomi, and Doro). Time evolu- 
tion of the refraction and visual acuity in operated 
eyes with no visible lens opacities after five years. 
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TABLE 8 


CORRELATION BETWEEN INTRA- AND POST- 
OPERATIVE COMPLICATIONS AND 
LENS TRANSPARENCE* 


Opacity Nonopacity Total 
Complications ll 15 26 
No complications 21 43 64 
Total eyes 32 58 90 


* No significant correlation is present (x? = 0.372). 


cations did not, on the whole, influence 
final lens transparency. A more analytical 
evaluation was made. Except for two 
cases of immediate cataract, clearly 
caused by surgical trauma, no relation- 
ship between the single types of postop- 
erative complications and alterations in 
lens transparency can be traced (Table 4). 
The onset of cataract after fistulizing 
operations has been tentatively linked to 
excessive filtering and to hypotony. We 
also tried to find possible correlations 
between degree of compensation and pos- 
sible hypotony as well as lens opacities. 
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No difference in the incidence of lens 
opacities between the group of eyes well 
compensated in pressure by the operation 
and the group of eyes not compensated 
was found (Table 9). 

However, when we compared the eyes 
that showed hypotony (IOP = 10 mm Hg) 
with those showing normal pressure or 
hypertension, the incidence of lens opaci- 
ties was different in the two groups (Table 
10). Of the hypotonic eyes nine (69%) 
showed lens opacities, whereas 54 (70%) 
of the nonhypotonic eyes showed trans- 
parent lenses. The statistical analysis con- 
firmed that these differences were signifi- 
cant. 


DISCUSSION 


Our evaluation concerns eyes operated 
on according to the original technique 
used by Cairns,! and cannot be extended 
to the many variations that have since 
been proposed. 

Intraocular pressure was stable one vear 
after trabeculectomy in 69 (71%) of our 
cases, whereas in eight (9%), good control 


TABLE 9 


CORRELATION BETWEEN PRESSURE CONTROL 
AND STATE OF LENS TRANSPARENCY AFTER TRABECULECTOMY* 


IOP x 21 mm Hg 


Transparent lens 40 (62.5%) 
Lens opacities 24 (37.5%) 
Total 64 (100%) 


IOP x 21 mm Hg 


with Local 

Therapy IOP > 21 mm Hg 
7 (87.5%) 11 (61.1%) 

] (12.5%) 7 (38.9%) 

8 (100%) 18 (100%) 


"The statistical analysis (X? = 2.0476) does not show any significant correlation between the two 


phenomena. 


TABLE 10 


CORRELATION BETWEEN HYPOTONY (IOP = 10 MM HG) AFTER 
TRABECULECTOMY AND LENS CLOUDING* 


Lens Opacities 


9 (69.23%) 
23 (29.896) 


Hypotonic eyes 
Nonhypotonic eyes 





Transparent Lens Total 
4 (30.7%) 13 (100%) 
54 (70.1%) 77 (100%) 


*The statistical analysis (x? = 5.9003; P < .01) shows a significant correlation. 
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of pressure was maintained with local 
therapy. These data are consistent with 
those reported by most authors and con- 
firm the effectiveness of trabeculectomy. 

However, it is much more difficult to 
establish a comparison with the reported 
results of other antiglaucoma operations. 
The percentages of success found by sur- 
geons vary from 61 to 73% for Elliott’s 
trephining, and from 53 to 72% for iriden- 
cleisis.1? For diathermic filtering iridecto- 
my, Scheie!! has recently indicated total 
percentages of success of about 8396 
without, however, specifying the evalua- 
tion criteria used. Babel and Steiner’? 
report long-term success of this operation 
without need of further therapy in only 
5596 of cases. Thus, trabeculectomy is at 
least as effective in lowering IOP as the 
classic and successful antiglaucoma oper- 
ations. 

Trabeculectomy is not only recom- 
mended for open-angle glaucoma, but 
also for narrow-angle and mixed forms of 
glaucoma. It is not often recommended in 
juvenile-onset glaucoma. It is equally ef- 
fective in eyes that had previously under- 
gone other unsuccessful surgical tech- 
niques. 

It is possible to show a precise relation- 
ship between the presence of subconjunc- 
tival filtering and the usefulness of the 
operation. This explains the less satisfac- 
tory results obtained in young patients, 
whose eyes are characterized by the pres- 
ence of a thick Tenon's capsule and active 
scarring ‘processes that can eventually 
prevent filtering. 

The complications observed after tra- 
beculectomy are limited both in number 
and clinical importance. However, it is 
difficult to carry out rigorous comparisons 
with other types of operations, but it 
seems clear that the immediate and long- 
term danger of this operation is less im- 
portant than that of the classic filtering 
operations. We emphasize that the slight 
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complications observed have no direct 
influence on the long-term IOP result. 

Trabeculectomy may be harmful to the 
lens. The incidence of cataract after clas- 
sic fistulizing operations can be calculat- 
ed at between 35 and 40%.9 We had a 
percentage of 32 (35%) also including 
slight opacities, whereas the alterations in 
transparency reducing the visual acuity to 
below 6/15 (20/50) were only 23 (25%). 
Thus, trabeculectomy is less damaging to 
the lens than sclerectomy, iridoencleisis, 
or scleral trephining. 

Early cataracts caused by operative 
trauma or its direct sequelae are rare (less 
than 2%). Instead, worsening of pre- 
existing opacities, though slight, is com- 
mon. We agree with the statement of 
Chauvaud and associates? that in older 
subjects with lens opacities, it is prefera- 
ble to carry out directly an operation 
combined with the extraction of the cata- 
ract, because the extraction itself would 
be necessary within a short time. In our 
experience, based on a large number of 
cases not included in this paper, the com- 
bined operation generally’ gives good 
pressure and visual results. 

In eyes with previously transparent 
lenses too, the appearance of marked 
opacities in more than 15% of cases oc- 
curs. ' 

Although trabeculectomy influences 
the transparency of the lens, intraopera- 
tive and postoperative complications do 
not significantly increase postoperative 
lens opacities. In eyes that have a postop- 
erative transparent lens, we have ob- 
served gradual myopia, which may indi- 
cate subtle alterations in lens structure. 

The clear correlation we found between 
lens changes and hypotony shows us, as 
happens in sclerectomies, that we are 
dealing with a factor directly linked to 
filtering and to the consequent alteration 
of the rheology and perhaps of the com- 
position of the aqueous humor. 
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SUMMARY 


We analyzed the long-term results of 
trabeculectomy in a homogeneous group 
of 90 eyes (75 patients) followed up one to 
five years after surgery. The effect on 
intraocular pressure was considered sta- 
ble after one year; complete success was 
achieved in 69 (71%) of cases with a 
further in 8 (9%) partial success in eight 
(9%). The pressure-lowering effect was 
closely related to the presence of a filter- 
ing bleb. The main complication was the 
late appearance of lens opacities, al- 
though these seemed less frequent than 
after other antiglaucoma operations. Lens 
opacities were particularly frequent in 
hypotonic eyes and may depend upon the 
process of aqueous humor filtration itself. 
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CONTINUOUS WAVE ARGON LASER IRIDECTOMY 
IN ANGLE-CLOSURE GLAUCOMA 


STEVEN M. Popos, M.D., BARRY D. KELS, M.D., ALAN P. Moss, M.D., 
ROBERT RITCH, M.D., AND MALVIN D. ANDERS, M.D. 
New York, New York 


Meyer-Schwickerath! first used the 
xenon arc photocoagulator in 1956 to cre- 
ate patent openings in the human iris of 
angle-closure glaucoma patients. Howev- 
er, because of technical difficulties inher- 
ent in achieving a patent iridectomy and 
complications of corneal and lenticular 
opacification, the xenon arc method of iris 
photocoagulation was abandoned. Subse- 
quent investigators, including McDonald 
and Light? Hogan and Schwartz,? and 
Burns,* used modifications of the xenon 
and copper-covered carbon arc as sources 
of high intensity light for the penetration 
of mammalian irides. However, the un- 
voidable complications of corneal and 
lenticular opacifications thwarted these 
efforts. 

As early as 1964, Flocks and Zweng® 
recognized the capacity of laser radiation 
to produce retinal and iris burns with a 
shorter duration and lower amplitude of 
energy emission than comparable meth- 
ods of photocoagulation. They attempted, 
although unsuccessfully, to produce a 
patent iridectomy with the ruby laser. 
Subsequently, Zweng and associates cre- 
ated a successful patent iridectomy using 
the pulsed ruby laser. Although the iri- 
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dectomy subsequently required retreat- 
ment to maintain its patency, this marked 
the beginning of successful coherent laser 
iris surgery. 

In 1973, Beckman and Sugar? reported 
the successful perforation of seven of 
nine human irides, using the pulsed ruby 
laser adapted to the operating micro- 
scope. In the same year, Perkins and 
Brown? used the pulsed ruby laser direct- 
ed through the Gambs biomicroscope to 
achieve limited success in perforating the 


irides of several angle-closure glaucoma 


patients. 

The pulsed ruby laser, operating at an 
optimal wavelength of 694 nm permitted 
iris photocoagulation without creating 
the corneal and lenticular opacities so 
characteristic of xenon and carbon arc 
photocoagulation. It soon became appar- 
ent that the continuous wave argon laser 
possessed additional advantages: the 
argon laser is capable of producing more 
discrete photocoagulation burns than the 
ruby laser, and the peak wavelengths of 
the continuous wave argon laser (488 and 
515 nm) dictate that a significant portion 
of continous wave argon laser-emitted 
energy will be absorbed by circulating 
red blood cells, thereby preventing ex- 
cessive heat buildup and permitting en- 
hanced specificity for vascular structures 
where desired. 

In 1973 Khuri? achieved the earliest 
successes with continuous wave argon 
laser surgery of the iris. He reported total- 
ly successful iridectomies in ten Dutch 
pigmented rabbit eyes, using the continu- 
ous wave argon laser at an optimal wave- 
length of 515 nm. 

Soon thereafter, Abraham and Miller!? 
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and Abraham! applied Khuri’s method- 
ology to the human irides of a selected 
series of patients; they used the continu- 
ous wave argon laser in a two-burn tech- 
nique to successfully perforate the irides 
of 37 of a total of 39 eyes diagnosed as 
having angle-closure glaucoma of either 
the acute or chronic variety. In Abraham’s 
series, an initial, partial-thickness burn 
preceded a single perforating burn, which 
continued unabated until an iridectomy 
was achieved. In a comparable series of 
patients, Pollack and Patz! reported an 
85% success rate in penetrating the 
human iris with a continuous wave argon 
laser energy source used in a two-phase, 
multiburn procedure. Later in 1977, 
Schwartz and associates!? substantiated 
the applicability of a pulsed argon laser 
energy source to iris photocoagulation 
and iris surgery. In that series of 64 eyes 
with angle-closure glaucoma, pupillary 
block, or incomplete surgical iridectomy, 
patent iridectomies were achieved in 48 
eyes using the Britt 152 pulsed argon 
laser. 

In the present study we examined the 
method and results of continuous wave 
argon laser iris surgery in a series of 45 
phakic eyes having the diagnosis of either 
acute or chronic angle-closure glaucoma. 


SUBJECTS AND METHODS 


Subjects—All phakic patients with 
angle-closure glaucoma who came here 
between Dec. 1, 1977, and Nov. 30, 1978, 
and who agreed to undergo laser iridecto- 
my were included in this study. This 
comprised a series of 45 eyes from 30 
patients. 

No attempt was made to preselect or 
eliminate patients for factors such as iris 
color, head stability at the slit-lamp bio- 
microscope, and intraocular pressure be- 
fore iridectomy or corneal condition; 
however, in patients who were in the 
midst of an acute attack of angle-closure 
glaucoma, the intraocular pressures were 
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lowered and corneas cleared with anpro- 
priate medication before the performance 
of this procedure. 

Thirty-three of the eyes undergoing 
laser iridectomy had chronic angle- 
closure glaucoma, whereas the remaining 
12 eyes were from patients who had acute 
angle-closure glaucoma. Follow-up was 
from two to 14 months (Table 1). 

Patients had the theory, practical appli- 
cation, and known potential complica- 
tions of laser iridectomy explained to 
them before inclusion in the study group. 
It was explained to each patient consent- 
ing to this procedure that unknown and 
unforeseen complications might one day 
develop as a consequence of this proce- 
dure. 

Materials—The Coherent 900 continu- 
ous wave argon laser adapted to the Zeiss 
slit-lamp biomicroscope was used for all 
iridectomies performed in this series. The 
iridectomies reported herein were per- 
formed through clear cornea without the 
use of a contact lens. 


TABLE 1 
SUMMARY OF PATIENT DATA 


No. of patients 30 
No. of eyes 45 
Age range 40-9] yrs 
Sex 
Male 23 eyes 
Female 22, even 
Group 
White 43 eyes 
Oriental ] eye 
Hispanic l eye 
Black 0 eves 
Iris Color 
Brown 40 eyes 
Hazel 4 eyes 
Blue ] eve 
Diagnosis 
Acute angle-closure 
Attack eye 5 eves 
Fellow eye 7 eyes 


Chronic angle-closure 33 eves 
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Methods—All the patients undergoing 
laser iridectomy were maintained on mi- 
otic therapy before the procedure. Each 
patient was instructed to take two tablets 
of aspirin compound on awakening on 
the day of the laser surgery. Additionally, 
all patients were requested to sign a stan- 
dard surgical consent form just before the 
inception of the laser treatment. The only 
anesthesia used for this procedure was a 
single drop of topical 0.596 proparacaine. 
Retrobulbar anesthesia was not used. 

Technique—The iridectomy was per- 
formed by using a two-phase, multiburn 
technique. Before the initiation of the 
procedure, the iris was carefully exam- 
ined to select a suitable perforation site. 
The best perforation site selected was in 
the horizontal meridian, approximately 
midway between the iris sphincter and 
the angle, and preferably in the area of an 
iris crypt. In other areas, increased corne- 
al thickness, tenacity of the iris, and dis- 
tortion of the pupil created problems. 

In the first, or centrifugal stretch phase, 
four to six large-diameter, short-duration, 
low-intensity burns were placed in a cir- 
cumferential fashion around the eventual 
perforation site. The laser beam was di- 
rected perpendicular to the plane of the 
iris. The Coherent 900 continous wave 
argon laser settings used were 200-u spot 
size, 0.l-second durations, and 200-mW 
intensity. This phase was conceptualized 
to centrifugally place the iris on stretch 
around the eventual perforation site and 
thereby facilitate phase two. 

In the final penetration-perforation 
phase, a variable number of small diame- 
ter (50 u), high-intensity burns of slightly 
longer duration (0.1 to 0.2 second) were 
directed into the center of the previously 
outlined circle. Careful focusing, with 
gradual increments in the depth of focus, 
was used as the laser burns progressively 
penetrated the iris. The terminal perforat- 
ing burns were directed away from the 
fovea. Subsequent to the production of 


AMERICAN JOURNAL OF OPHTHALMOLOGY 


— — — — — — —— — — — d d 


NOVEMBER, 1979 


the perforating laser burns, a mushroom 
cloud of dispersed pigment was frequent- 
ly observed rising from the iridectomy 
site, and a vapor bubble originating from 
the posterior chamber was often seen 
traversing the area of the iridectomy. 

The end point of the procedure was the 
direct visualization of anterior lens cap- 
sule through the newly created iridecto- 
my site. Positive transillumination of the 
iridectomy site and unequivocal deepen- 
ing of the anterior chamber were addi- 
tional indications of presumed success. 
At the end of the procedure the patient 
was instructed to use a mild topical corti- 
costeroid preparation in the operated eye 
and to return for re-examination in 24 to 
36 hours. 


RESULTS 


Successful iridectomies were achieved 
in 42 of the 45 eyes subjected to continu- 
ous wave argon laser iridectomy. Of the 
49, successes 37 were accomplished in a 
single sitting, whereas the remaining five 
required multiple sittings to perforate 
the iris (Table 2). 

Thirty-three brown irides, as well as 
four of the lighter colored (that is, hazel 
and blue) irides included in our series, 
were perforated after a single sitting at 
the laser. The irides requiring multiple 
sessions of laser therapy to achieve pat- 


TABLE 2 
RESULTS OF LASER IRIDECTOMY IN 45 PATIENTS 


No. of 
Laser Iridectomy Eyes 
Successful 
One attempt 37 
Two attempts 4 
Three attempts l 
Total 49, 


Unsuccessful 
Acute 
Chronic 

Total 


WNP 
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TABLE 3 
TREATMENT SESSIONS AND IRIS COLOR 


No. of Irides 


Laser Iridectomy Brown Hazel Blue 
Successful 
One attempt 33 3 1 
Two attempts 4 — — 
Three attempts l — — 
Unsuccessful 
One attempt 1 1 — 
Two attempts H — — 


ency were all brown in color, as were two 
of the three irides in which a patent 
laser iridectomy could not be produced 
(Table 3). 

Considering only those irides perforat- 
ed in a single sitting, the brown irides 
required fewer mean burns (that is, 60) 
than either the blue (66) or hazel (87) 
irides. The mean number of burns re- 
quired to perforate those brown irides 
subjected to two sessions of argon laser 
therapy was 75. Four brown irides and 
one hazel iris in this series required a 
maximum power of 2,000 mW to produce 
patent iridectomies. The remaining 34 
brown irides subjected to successful con- 
tinuous wave argon laser iridectomies re- 
quired no more than 1,600 mW to achieve 
perforation. The remaining two suc- 
cessful continous wave argon laser iri- 
dectomies with hazel irides required a 
maximum power of 1,800 mW, whereas 
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TABLE 4 


SETTINGS FOR PERFORATION IN SUCCESSFUL 
LASER IRIDECTOMIES 


No. of Irides 


Laser Iridectomy Brown Hazel Blue 
One attempt 
Mean burns 60 87 66 
(Range) (26-158) (45-128) — 
Maximum mW 2000 2000 1200 
Two attempts 
Mean burns 75 — 
(Range) (40-128) — — 
Maximum mW 2000 — 


the single blue iris required no greater 
than 1,200 mW to produce perforation 
(Table 4). 

Table 5 compares best corrected dis- 
tance visual acuities before and after laser 
iridectomy with a follow-up period of 
from two to 14 months. Five eyes subject- 
ed to successful laser iridectomies 
showed a decrease in Snellen visual acu- 
ity scores of from one to two lines. Only a 
single eye showed greater than two lines 
of impairment of visual acuity after suc- 
cessful laser iridectomy. Significantly, 
three eyes actually revealed improvement 
in Snellen visual acuities of from one to 
two lines after successful continuous 
wave argon laser iridectomy. 

In our series, the most frequently en- 
countered complication was the subse- 
quent occlusion of a previously patent 
iridectomy site with iris pigment epitheli- 


TABLE 5 
BEST CORRECTED VISUAL ACUITIES BEFORE AND AFTER SUCCESSFUL LASER IRIDECTOMY 


6/6 (20/90)- 
Before Laser Iridectomy 6/9 (20/30) 
6/6 (20/20)-6/9 (20/30) 20 
6/12 (20/40)--6/15 (20/50) 3 
6/18 (20/60)-6/24 (20/80) — 
<6/30 (<20/100) — 


After Laser Iridectomy 


6/12 (20/40)- 6/18 (20/60) 
6/15 (20/50) 6/24 (20/80) «6/30 (<20/100) 
3 


5 


we | — 


1 
i 
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um. This occurred in ten eyes. The next 
most frequently encountered complica- 
tion was the reduction in postoperative 
best corrected distance visual acuities 
discussed previously. Additional compli- 
cations encountered in two or more eyes 
included transient severe corneal burns, 
failure to perforate the iris, posterior 
synechiae, and isolated lens opacities at 
the iridectomy site (Table 6). 


DISCUSSION 


In the present series, successful contin- 
uous wave argon laser iridectomies were 
produced in 45 (93%) of those phakic eyes 
with angle-closure glaucoma subjected to 
a two-phase multiburn technique. 

The two-phase multiburn technique in- 
volves an initial stretch phase and a sub- 
sequent perforation phase. During the 
procedure, the operating surgeon must 
remain aware of the conditions of the 
cornea and pupil. Pupillary distortion of 
minor degrees is almost unavoidable; 
however, careful placement of the pene- 
trating burns can often prevent cosmeti- 
cally disfiguring corectopia. Additionally, 
some patients are particularly susceptible 
to the development of superficial corneal 
burns; and, although these corneal opaci- 


TABLE 6 
COMPLICATIONS OF LASER IRIDECTOMY 


No. of 

Complication Eyes 
Failure to perforate 3 
Retreatment for pigment 

epithelium proliferation 10 
Reduced visual acuity 

One-two lines 5 

> Two lines 1 
Isolated permanent 

lens opacities 
Retinal burns 
Transient severe 

corneal burns 
Posterior synechiae 
Persistent corectopia 


T N A On 
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ties are almost invariably reversible with 
time, when extensive they restrict unim- 
peded visualization of the iris, necessitate 
redirection of the laser beam, and may 
necessitate early termination of the proce- 
dure. 

The most common complication in our 
series was proliferation of iris pigment 
epithelium at the iridectomy site, which 
necessitated retreatment with the laser; 
however, this complication was uniform- 
ly corrected with minimal laser retreat- 
ment at low power settings. Iris pigment 
epithelium proliferation at the iridectomy 
site, when present, invariably occurred 
within a few weeks of the initial perfora- 
tion. 

Only one patient in this series had a 
reduction in visual acuity of greater than 
two lines after successful continuous 
wave argon laser iridectomy. This patient 
has both marked visual field loss and mild 
nuclear sclerosis present in the involved 
eye before the performance of laser iri- 
dectomy. The dramatic reduction in visu- 
al acuity noted after laser iridectomy was 
attributed to uncontrolled glaucoma with 
progressive visual field loss involving 
central fixation. Two of the eyes in this 
series had isolated persistent lens opaci- 
ties located coaxial to the iridectomy site. 
These opacities were focal in nature and 
were probably caused by excessive or 
misdirected laser treatment at the iridec- 
tomy site. During the follow-up period of 
from two to 14 months, neither of these 
opacities enlarged, although the possibil- 
ity of future cataract formation cannot be 
discounted. 

The danger of unintentional photoco- 
agulation of the retina during this proce- 
dure must be noted. Although in this 
series no retinal burns were detected 
after iridectomy on routine ophthalmos- 
copy, photocoagulation of the posterior 
pole represents a potentially disastrous 
complication. 
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In the current series of 45 eyes, a con- 
tact lens was not used during the laser 
surgery. However, in subsequent cases 
where excessive eye movement or a par- 
ticularly thick iris have thwarted the sur- 
geon’s efforts to obtain a patent laser 
iridectomy, the use of an antireflective 
coated fundus contact lens with a +3.00 
segment has facilitated iris perforation. 
The disproportionately large number of 
brown irides included in this study pre- 
cluded any statistically significant con- 
clusions regarding comparative ease of 
perforation of different colored irides. 

Comparing the initial 21 successful iri- 
dectomies in this series to the second 21 
successes, regardless of iris color, number 
of treatments, or other factors, the mean 
number of burns necessary to perforate 
the irides of the former group (74 mean 
burns) was 42% greater than that for the 
latter group (52 mean burns). Four of the 
initial 21 successful continuous wave 
argon laser iridectomies required fewer 
than 50 burns to produce perforation, 
whereas ll of the second 21 successes 
were achieved with fewer than 50 burns. 
This implies that, as with most surgical 
procedures, continuous wave argon laser 
iridectomy is a skill that is enhanced by 
repetition. 

The advantages of continuous wave 
argon laser iridectomy are apparent. The 
procedure is relatively easy to perform, 
may be carried out with only topical anes- 
thesia, and prevents the necessity of hos- 
pitalization. Additionally, many of the 
established potential complications of 
surgical iridectomy, such as intraocular 
infection and postoperative wound leak, 
are virtually eliminated. However, the 
novelty of this therapeutic modality ne- 
cessitates additional considerations. The 
actual equipment required for coritinuous 
wave argon laser surgery is costly. Fur- 
thermore, this procedure is associated 
with additional potential complications, 
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such as iris pigment epithelium prolifera- 
tion, transient severe corneal burns, and 
isolated lenticular opacities. Finally, 
there may be unknown risks associated 
with this procedure which have not yet 
manifested themselves. 


SUMMARY 


By using a continuous wave argon laser 
in a multiburn fashion, successful iridec- 
tomies were achieved in 42 out of 45 
phakic eyes with either acute or chronic 
angle-closure glaucoma. Five of the suc- 
cessful procedures required multiple sit- 
tings on different days or abandonment of 
the primary treatment site in favor of an 
alternate site, or both, to attain patency. 
Within the immediate postoperative peri- 
od, ten eyes needed retreatment to elimi- 
nate moderate pigment proliferation at 
the perforation site. 

The procedure was performed on an 
outpatient basis under topical anesthesia, 
usually required less than one-half hour 
for completion, and resulted in only mini- 
mal complications. Therefore, continuous 
waye argon laser iridectomy appears to 
present a viable alternative to surgical 
iridectomy for the definitive treatment of 
angle-closure glaucoma, although long- 
term evaluation of this modality of thera- 
py is presently unavailable. 
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OPHTHALMIC MINIATURE 


“Oh no! Not modest! He gives a different performance, that’s all. 
Mr. Molravey is just as convinced as is Mr. Courtney-Briggs that 
he’s a very remarkable surgeon. They are both vain in a professional 
sense. Vanity, Mr. Dalgliesh, is a surgeon’s besetting sin as subservi- 
ence is a nurse’s. I’ve never met a successful surgeon who wasn't 
convinced that he ranked only one degree lower than Almighty God. 
They're all infected with hubris.” She paused: 

“Isn’t that supposed to be true also of murderers?” 

“Of one type of murderer. You must remember that murder is a 


highly individual crime.” 


“Is it? I should have thought that the motives and the means 
would be monotonously familiar to you. But you, of course, are the 


expert.” 


P. D. James, Shroud for a Nightingale 


EFFICACY AND PATIENT ACCEPTANCE OF PILOCARPINE GEL 


IVAN GOLDBERG, F.R.A.C.S., FRANK S. ASHBURN, JR., M.D., MICHAEL A. KASS, M.D., 
AND BERNARD BECKER, M.D. 


St. Louis, Missouri 


For over a century pilocarpine has been 
used topically to treat increased intraocu- 
lar pressure (IOP). The need to apply it 
four times daily has limited its usefulness 
and contributed to patient noncompli- 
ance.i^3 

In an attempt to overcome these difficul- 
ties, pilocarpine has been administered 
in different vehicles,4 by means of soft 
contact lens reservoirs, *$ and via mem- 
brane-controlled delivery systems.7~1° 
A simple, inexpensive form of pilocar- 
pine therapy requiring application once 
daily has yet to be found. 

Recently, pilocarpine has been formu- 
lated in a high viscosity gel, designed to 
prolong contact time between the drug 
and the tear film. We compared the ocular 
hypotensive and miotic effects of 4% pilo- 
carpine hydrochloride (HCl) gel applied 
at bedtime to one eye with 4% pilocarpine 
HC] drops instilled four times daily in the 
fellow eye. 


SUBJECTS AND METHODS 


Fifteen subjects (Table 1) participated 
in the protocol after giving informed con- 
sent. Patients were excluded from the 
study if they had had recent ocular sur- 
gery, infection, or inflammation, had 
severe abnormalities of the eyelids, con- 
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partment of Ophthalmology, Washington University 
School of Medicine, 660 S. Euclid Ave., St. Louis, 
MO 63110. l 


AMERICAN JOURNAL OF OPHTHALMOLOGY 88:843-846, 1979 


junctiva or cornea, or were receiving a 
systemic medication that affected IOP. 
Before the study, three patients had been 
using topical pilocarpine HCl, five pa- 
tients used topical epinephrine HC], and 
two patients used both of these agents. 
Before the protocol began, pilocarpine 
therapy was discontinued for 48 hours 
and epinephrine therapy for 30 days. 

On the first day, IOP and pupil diame- 
ters were measured at 8 A.M., 12 noon, 
4 P.M., and 10 P.M. Intraocular pressure 
was measured with a Goldmann applan- 
ation tonometer, and horizontal pupil di- 
ameter with the telescope graticule of a 
Goldmann perimeter. Thereafter, one eye, 
chosen at random, received 4% pilocar- 
pine HCl drops at approximately 7 A.M., 
12:30 P.M., 6 P.M., and 11 P.M., while the 
fellow eye received 4% pilocarpine HC] 
gel at 11 P.M. in the lower conjunctival 
fornix. The study was single-masked in 
that the technician measuring IOP and 
pupil diameters was not aware of the drug 
assignments. Intraocular pressure and 
pupil diameters were recorded the second 
day at 8 A.M., 12 noon, 4 P.M., and 
10 P.M., and at 8 A.M. on the third day. 
Patients were examined weekly, and 
symptoms related to the medications were 
recorded. Diurnal pressures and pupil 


TABLE I 
SUBJECT PROFILE 


Age 44-76 (mean, 63.4) years 

Sex 4 men, 1l women 

Race 8 blacks, 7 whites 

Diagnosis 12 ocular hypertension, three primary 
open-angle glaucoma 

IOP > 21 mm Hg each eye; 


difference between the two eyes of 
each patient = 4 mm Hg 
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diameters were recorded at 8 A.M., 12 
noon, 4 P.M., and 10 P.M. on day 29 of the 
study and 8 A.M. on the 30th and final day. 

The 4% pilocarpine HC! gel was pack- 
aged in a tube attached to a specially 
designed plastic nozzle. By means of a 
valve system, this nozzle dispensed pre- 
cisely 50 pl of the gel; this contained 
2 mg of pilocarpine, equivalent toonedrop 
of 4% pilocarpine HCl. 


RESULTS 


All 15 patients completed the protocol. 
Results were similar for patients with 
ocular hypertension and primary open- 
angle glaucoma, blacks and whites, men 
and women, and for all ages studied. For 
purposes of analysis, results were pooled. 

With each form of therapy, IOP and 
pupil diameter measurements demon- 
strated similar variations through the first 
(days 1 and 2) and second (days 29 and 
30) diumal periods. Therefore, the IOP 
and pupil diameter data at each time were 
the means of the values from these two 
diurnal curves during treatment (Table 2). 
Both forms of pilocarpine HCI signifi- 
cantly reduced IOP and pupil diameter at 
8 A.M., 12 noon, and 4 P.M. (P < .01). At 
these times there was no significant dif- 
ference in effect between the two forms of 
pilocarpine HC] (P > .05). The mean IOP 
and pupil diameter of eyes treated with 
gel showed no significant difference from 
pretreatment values at 10 P.M. (P = .37, 
P=.09 respectively), whereas, at this 
time, eves treated with drops did main- 
tain significant IOP reduction (P = .02) 
and miosis (P — .001). At 10 P.M. pilocar- 
pine drops reduced IOP and pupil diam- 
eter significantly more than did the gel 
(P = .002, P = .01 respectively). 

All 15 patients found the gel to be more 
convenient than drops instilled four times 
daily. Side effects of the gel were minimal 
(Table 3) and did not limit its use. Slit- 
lamp and external examination did not 
identify anterior segment disease attribut- 


PILOCARPINE GEL 


845 


able to the gel. Similar conjunctival 
hyperemia was seen in eyes receiving 
drops and gel. 


DISCUSSION 


A practical advantage to patients of a 
sustained pulse delivery system for pilo- 
carpine HCl is the once a day dosage 
regimen. Theoretical advantages include 
improved patient compliance, and a re- 
duction in the long-term side effects be- 
cause of a lower total dose of pilocarpine 
(2 mg daily per eye compared with 8 mg 
from 4% drops four times daily). 

The major disadvantage of the pilocar- 
pine gel in this study is its significant 
hypotensive effect during the hours be- 
fore the bedtime dose in the majority of 
patients. In its present form the gel may 
be useful for patients who have low IOP 
in the evening. 

It may be possible to extend 24-hour 
control of IOP to a greater proportion of 
patients by increasing the concentration 
of pilocarpine in the gel, or by adding a 
single drop of pilocarpine at 6 P.M. (din- 
ner time). The latter maneuver would 
detract somewhat from the advantages 


TABLE 3 


PATIENT COMMENTS ON THE USE OF 
496 PILOCARPINE HCL GEL IN ONE EYE 
AT BEDTIME FOR 30 DAYS 


No. of 
Statement Patients 
Once daily dosage most convenient 15 
Mild local stinging sensation 
and tearing for five to ten minutes 
after gel application* 15 
Gel caused eyelids to stick 
together in mornings 3 
Gel leaked around nozzle 
or tube “backfired” 3 
Awareness of presence of gel 
in conjunctival sac throughout 
24-hour period 2 
Variable consistency of gel 
from beginning to end of tube 2 


*Same symptoms occurred four times daily with 
drop administration in fellow eye. 
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offered by the gel, but may be preferable 
to drop administration four times daily. 

A study now in progress will provide 
information on the IOP-reducing efficacy 
of gel compared with drops in the early 
mornings before the day's first drop ad- 
ministration, and on long-term experience 
with the gel. 


SUMMARY 


Fifteen patients with symmetrically in- 
creased intraocular pressure (IOP) partic- 
ipated in a single-masked random 30-day 
clinical trial comparing 4% pilocarpine 
hydrochloride gel applied at bedtime to 
one eye with 4% pilocarpine hydrochlor- 
ide drops instilled four times daily in the 
fellow eye. Both forms of pilocarpine 
reduced IOP significantly at 8 A.M., 12 
noon, and 4 P.M. (P < .01). At these times 
there was no significant difference in ef- 
fect between the two forms of pilocarpine 
(P > .05). The mean IOP of eyes treated 
with gel showed no significant difference 
from the pretreatment value at 10 P.M. 
(P = .37), whereas at this time eyes treated 
with drops did maintain a significant IOP 
reduction (P = .02). At 10 P.M. pilocarpine 
drops reduced IOP significantly more 
than did pilocarpine gel (P = .002). Pupil 
diameter was affected by the gel and 
drops in a similar pattern to that of IOP. 
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Patients tolerated the gel with few side 
effects and were pleased by the conve- 
nience of administration once daily. 
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AN ANALYSIS OF VISUAL ACUITY, VISUAL FIELDS, 
AND DISK CUPPING IN CHILDHOOD GLAUCOMA 


ALAN L. ROBIN, M.D., HARRY A. QUIGLEY, M.D., IRVIN P. POLLACK, M.D., 
A. EDWARD MAUMENEE, M.D., AND IRENE H. MAUMENEE, M.D. 
Baltimore, Maryland 


Because of problems inherent in assess- 
ing the degree of optic nerve damage in 
juvenile-onset glaucoma, most reports de- 
fine therapeutic success in this disease as 
lowering of the intraocular pressure 
(IOP). Although IOP may be related to 
eventual outcome, it is preferable to judge 
glaucomatous damage by optic disk cup- 
ping and visual field loss. There are few 
previous reports of disk cup observations 
in children with glaucoma. Short-term 
disk cupping in infants is believed to 
proceed rapidly and assume a round ap- 
pearance.'? If glaucomatous optic nerve 
damage in children is different from dam- 
age in adults, the optic nerve’s selective 
susceptibility to glaucomatous damage 
may be age related. This may be the result 
of aging changes of either the optic 
nerve's vasculature or structural frame- 
work. 

We reviewed our charts of children 
with glaucoma who became old enough 
during follow-up to have either disk pho- 
tographs or visual fields, or both. We 
analyzed the data to determine whether 
the disk and visual field changes found 
differed from those reported in adult- 
onset glaucoma. Linear regression analy- 
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sis was used to determine whether any 
clinical findings present at diagnosis cor- 
related with long-term outcome. 


MATERIAL AND METHODS 


We reviewed charts of 98 patients with 
childhood glaucoma; 39 of these were 
omitted from the study because of secon- 
dary glaucoma or incomplete data. The 
study group consisted of 102 eyes of 59 
patients. We obtained the following in- 
formation from each chart: sex, age at 
diagnosis, period of follow-up, beginning 
signs and symptoms, initial IOP, horizon- 
tal corneal diameter, Haab’s striae or cor- 
neal clouding, lens abnormalities, strabis- 
mus, nystagmus, syndromes associated 
with childhood glaucoma (for example, 
aniridia), disease bilaterality, surgical 
history, and final Snellen visual acuity. 

Visual fields were obtained from pa- 
tients whose clinical courses fit into one 
of the two following categories: One 
group of patients was examined and had 
IOP-lowering surgery during infancy. 
The visual fields obtained at the time of 
chart review, when patients were old 
enough to perform adequate visual field 
testing and after prolonged IOP normali- 
zation, were assumed to reflect optic 
nerve damage sustained in infancy before 
IOP stabilization. The second group of 
patients consisted of children who were 
examined later in childhood at an age 
when they were able to receive visual 
field testing. In some of these patients, 
progressive visual field loss was found 
until IOP normalization was maintained. 
Both of these categories of patients are 
considered as one group, as they did not 
differ statistically either in the type or 
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amount of visual field loss. We analyzed 
visual fields according to the criteria used 
in the Collaborative Glaucoma Study? 
and graded visual field defects according 
to their relative severity. The worse the 
defect, the higher the number assigned. 
Each visual field was divided into both an 
upper and lower half along the 180-degree 
meridian. All defects within each half- 
field were recorded. The number assigned 
to the most severe defect in the upper 
half-field was added to the grade of the 
severest defect in the lower half-field 
(Fig. 1). Theresultant grades ranged from 
O (normal visual field) to 17 (temporal 
island in one half-field, with the other 
hemianopic). 

Two observers judged projected trans- 
parencies of each patient’s disk without 
knowledge of the patient’s history. Few 
stereoscopic photographs were available 
because many of the photographs had 
been taken either in the operating room or 
before this technique was commonly 
used. We also examined 40 photographs 
of normal adult disks, and 46 glaucoma- 
tous adult disks. In each photograph, we 
measured the following factors (Fig. 2): 
the horizontal and vertical diameter of the 
disk, being careful to include only neuro- 
retinal rim and not the scleral halo; the 
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horizontal and vertical color cup; and the 
width of a major temporal arteriole before 
its first bifurcation. The horizontal and 
vertical cup-to-disk ratios were calculated 
by dividing the measurement of the color 
cup in that meridian by the correspond- 
ing disk measurement. 

The horizontal and vertical disk-to- 
arteriole ratios were calculated by divid- 
ing the appropriate disk diameter by the 
arteriole width. This was done to estimate 
the scleral canal size. These ratios were 
used because the apparent photographic 
size of an object in the fundus, such as the 
disk, can vary with both the eye’s axial 
length and refractive power as well as the 
optics of the fundus camera. To overcome 
this problem, we assumed that the size of 
a major arteriole near the disk does not 
vary much from eye to eye. Since the 
arteriole and disk are close to each other, 
the photographic magnification or minifi- 
cation. should be comparable for both. 
The larger the disk-to-arteriole ratio, the 
larger the estimated scleral canal width. 

We also determined the presence or 
absence of the following glaucomatous 
disk features: nerve-fiber-layer defects, 
laminar dots, vertical cup elongation, and 
overhanging vessels.4~7 

Using linear regression analysis of one 





Fig. 1 (Robin and associates). Visual field grading schema. Top left, Sample visual field is divided into an 
upper and lower half-field along the horizontal meridian (top right). A paracentral scotoma is noted in the 
upper half-field and both a nasal step and arcuate scotoma extending to the periphery are noted in the lower 
half-field. The grade for this visual field would equal the sum of the grades for the upper paracentral and 


lower arcuate scotomas. 
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Fig. 2 (Robin and associates). Schema showing 
cup, disk, and arteriolar measurements performed 
on disk photographs. 


variable at a time, we calculated correla- 
tion coefficients between prognostic fac- 
tors (for example, initial IOP) and final 
results (for example, visual field loss). 
Because numerous comparisons were 
made, the resulting P values must be 
interpreted with some caution; and corre- 
lation coefficients were not considered 
clinically significant unless they were less 
than .02. Numerical data are recorded as 
mean + one standard deviation. 


RESULTS 


The mean follow-up from the time of 
diagnosis was 13 years, ranging from ten 
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months to 40 years. Only 19 (82%) of the 
patients were followed up less than five 
years, whereas 29 (4996) were followed up 
for at least ten years. The age at diagnosis 
ranged from birth to 13 years, with ten 
(18%) patients examined within their first 
month and 33 (59%) examined by their 
first birthday. 

In ten patients the glaucoma was asso- 
ciated with known syndromes (four, 
Axenfeld; three, Rieger; two, aniridia; 
one, Sturge-Weber). As this group of pa- 
tients did not differ from the others in 
visual acuity, perimetry, or degree of cup 
enlargement, all patients were considered 
together in the following data. 

Of the 59 patients, 43 (7396) were male. 
Sixteen (27%) patients were affected uni- 
laterally. A family history of glaucoma 
was obtainable in 45 patients. Twenty- 
eight patients (62%) had no family history 
of any type of glaucoma; eight patients 
(18%) had either a parent or grandparent 
with adult-onset glaucoma. Evaluation 
in patients without known syndromes 
showed seven (16%) of these patients had 
a sibling or parent with childhood glau- 
coma. 

A large eye or hazy cornea was respon- 
sible for seeking medical attention in 30 
(5196) of our patients, which agreed with 
another published report.? Epiphora and 
photophobia, which have been thought to 
be significant symptoms, were present in 
only six (10%) patients. 

The average IOP at diagnosis was 34.8 
+ 11.1 mm Hg. The level of IOP was at 
least 30 mm Hg in 47 (68%) affected eyes 
and over 40 mm Hg in 21 (3096) eyes. The 
horizontal corneal diameters at diagnosis 
averaged 13 + 1 mm. A horizontal corneal 
diameter of at least 18 mm was found in 
63 (72%) of affected eyes, and 19 (22%) of 
affected eyes had corneal diameters mea- 
suring at least 14 mm. 

The spherical-equivalent refractive er- 
rors in affected eyes ranged from +1 diop- 
ter to — 15.5 diopters. Almost two thirds of 
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the eyes had at least 3 diopters of myopia. 
The average amount of cylindrical power 
present was 1 diopter; 13 (24%) of the 
eyes had at least 2 diopters of cylinder. 
The mean axis of this cylinder was. 81 
degrees. A significant relation (P « .001) 
between the amount of myopia and the 
degree of astigmatism was noted (the 
higher the myopia, the more astigmatism 
present). Anisometropia, defined as a re- 
fractive difference between the two eyes 
of either 2 diopters of spherical equiva- 
lent or cylindrical power, was seen in 15 
(31%) patients. This included either uni- 
lateral or bilateral glaucoma. 

Of our patients, 14 (2596) had strabis- 
mus, equally divided between eso- and 
exodeviations; seven (50%) of the patients 
with strabismus also had anisometropia. 
Three patients had significant nystagmus. 
Another thxee patients had cataracts, 
whether congenital or iatrogenic. 

Final visual acuity—The average Snel- 
len visual acuity of affected eyes was 6/24 
(20/80) with a bimodal distribution. Thir- 
ty (4196) affected eyes had Snellen visual 
acuities better than 6/15 (20/50). Another 
30 (4190) eyes had visual acuities worse 
than 6/60 (20/200). 

Certain factors appeared to be related to 
the number of Snellen lines of visual 
acuity lost (Table 1). Males had more loss 
of visual acuity than females (P « .001). 
Eyes of bilaterally affected patients had 
poorer visual acuity than the unilateral- 
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ly affected patients (P « .001). An IOP 
greater than 40 mm Hg or corneal diame- 
ter of at least 14 mm was associated with a 
poorer visual status (P « .01). The pres- 
ence of Haab's striae or corneal cloud- 
ing was also related to poorer vision 
(P « .001). 

Visual fields—Visual fields obtained 
with the Goldmann perimeter were avail- 
able in 74 eyes. The mean age of patients 
at their first visual field examination was 
14.7 + 9.1 years, ranging from 6 to 43 
years of age. More than one third of the 
patients had their initial visual field test 
by their tenth birthday. Two thirds of the 
eyes had abnormal visual fields. The aver- 
age visual field deficit was equivalent to 
arcuate scotomas in both the upper and 
lower halves of the visual field. 

The frequency of different types of vis- 
ual field defects is shown in Figure 3. 
Twenty-one (24%) visual field defects 
were nasal steps; 35 (89%) defects were in 
the arcuate area; seven (8%) were typical 
end-stage glaucomatous defects (for ex- 
ample, temporal island). Upper-field in- 
volvement was 43% greater than in the 
lower field. Also, statistically the upper 
field was damaged more often than the 
lower field (P < .001). 

Progressive visual field loss was ob- 
served in 12 eyes. The pattern of this 
progression was noteworthy, as the same 
sequence of progression was common to 
all eyes. The initial defects appeared as 


TABLE 1 
PROGNOSTIC FACTORS ASSOCIATED WITH POOR OUTCOME 


Low 
Finding at Diagnosis 


Male P «.001 
Bilateral disease P < .001 
IOP z 40 mm Hg P «.01 
Corneal diameter z 14 mm P«.01 
Haab's striae P < .001 
Corneal clouding P < .001 


Older age at diagnosis — 


Visual Acuity 


Larger 
Visual Field Loss Disk Cup 
P < .02 P < 00] 
P < .001 P < .001 
P < .001 — 
P < .001 — 
P < .001 
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field loss was not found in any small («.4) 
cup. In eves with definite loss of upper 
visual field, corresponding pathologic 
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findings were seen in the inferior disk 
pole (Fig. 5). Vertical cup elongation, 
with corresponding visual field loss, is 
also a type of selective axonal damage 
seen in adults. Although half of the disk 
cups had equal vertical and horizontal 
cup-to-disk ratios, the other 50% had their 
vertical cup-to-disk ratios greater than 
their horizontal cup-to-disk ratios. These 
vertical cups were more often associated 
with visual field loss. Only six (29%) of 
the eyes with vertical cup-to-disk ratios 
less than or equal to horizontal cup-to- 
disk ratios had visual field loss, and most 
of this visual field loss was of the early 
type (Fig. 6). However, in the eyes with 
larger vertical cup-to-disk ratios, 15 (83%) 
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Fig. 4 (Robin and associates). Progressive visual field loss in an eve affected with childhood glaucoma. 
Left, Visual field in 1967 with superior paracentral scotoma to the I, isopter. Center, Visual field six vears 
later showing contraction of the I, isopter and further loss of the superior arcuate area with a defect 


later with further progression of field loss. Superiorly, the arcuate scotoma is deeper, extending to the 


periphery with the ILL, test object, greatest depth is now the V, isopter. There is inferior temporal depression 


of the L, isopter. 


had visual field loss, and more than half 
of the cases of visual field loss in these 
eyes were severe (Fig. 7). 

Specific prognostic factors relating to 
the degree of visual field loss were noted 
(Table 1). Males seemed to have more 
severe defects than did females (P < .02), 
and eves in bilaterally involved cases 
were worse than in unilateral cases 
(P< .00D. High IOP and corneal diame- 
ter also correlated with the eventual visu- 
al field loss. Eyes in which the initial IOP 

vas at least 40 mm Hg or whose corneal 


diameter was at least 14 mm were worse 
than eyes in which the IOP was lower 
(P < .00D or less buphthalmic eyes 
(P « .001). 

Disk and cupping—Acceptable photo- 
graphs were available for 57 of the 102 


difference between the disk:arteriole ra- _ 


tios in normal and glaucomatous. adults 
(P > .3) (Tables 2 and 3). Because arterio- 
lar width can appear narrower with age, 
and because this factor is the denomi- 
nator in our disk:arteriole ratio, we would 





Fig. 5 (Robin and associates). Right, Optic disk of the patient with childhcod glaucoma showing absent 


wr 


neuroretinal rim at the 7 


o clock position (wide arrow). The nerve-fiber layer is absent in the area 


corresponding to this disk change (thin arrows). The cup margins are sharp and laminar dots are seen where 
the neuroretinal rim appears absent (asterisk). Left, Visual field of this same eye. Note the superior visual 
field loss corresponds to the inferior neuroretinal rim loss. 
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Fig. 7 (Robin and associates). À large, vertically 
elongated, color cup induced possible by both axon- 


al loss and scleral canal widening. The scleral canal 


is horizontally elongated and statistically enlarged 


(horizontal disk-to-arteriole ratio, 22.8; vertical 
disk-to-arteriole p 18. 8). Despite the horizontal 


in thes ver REN — (v — TT Cii 
0.92; horizontal cup-to-disk ratio, 0.59). This eve's 
visual field shows marked field loss including split- 
ting of fixation. 


In the affected eves, the average vertical 
cup-to-disk ratio was 0.68 + 0.24 and the 
average horizontal cup-to-disk ratio was 
0.65 + 0.24. This degree of cupping is not 
seen in either normal newborn or adult 
eyes.97!! The distribution of the amount 
of cupping was skewed, with larger cups 
occurring more frequently than smaller 
ones (Fig. 8). Forty-seven (85%) eyes had 
at least a 0.4 vertical cup-to-disk ratio and 
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TABLE 3 
DISK:ARTERIOLE RATIO 
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Group No. of Eyes 

Childhood glaucoma 49 

Normal adults 40 

Glaucomatous adults 46 


*Mean + one standard deviation. 


46 (84%) eyes had at least a 0.4 horizontal 
cup-to-disk ratio. Eight (15%) of affected 
eyes had cups in which both horizon- 
tal and vertical cup-to-disk ratios were 
greater than 0.90, and 11 (20%) had 
normal appearing cups in which both the 
horizontal and vertical cup-to-disk ratios 
were less than 0.40. The remaining eyes 
were equally divided between cups in 
which the horizontal and vertical cup-to- 
disk ratios were equal and cups in which 
the vertical cup-to-disk ratio was greater 
than the horizontal. Only one cup was 
horizontally elongated (horizontal cup- 
to-disk ratio minus vertical cup-to-disk 
ratio greater than .1). 

In addition to the qualitative change of 
absolute cupping, other features that are 


MEAN 0.65 
STANDARD DEVIATION 0.24 


N ro 
o C 


o 


Ù 
XX 


PERCENT (57 eyes) 


NS 


WK 
WOK 
AWW 


2 SS 
$ WWW WK 


© 
X 
o 
o 
iv 
o 
o 





Standard 
Vertical* Error 
17.3 + 34 0.49 
15.7 + 2.9 0.46 
15.2 + 2.0 0.29 


commonly observed in glaucomatous 
adults are also found in these eyes of 
glaucomatous children (Fig. 5). Of the 
involved eyes 14 (2596) had loss of the 
neuroretinal rim at either the superior or 
inferior poles, and 12 (2196) had slit de- 
fects in the arcuate area of the nerve- 
fiber-layer. One-sixth (nine) of the eves 
had either laminar dots, sharp cup mar- 
gins, or vessels that appeared suspended 
above the cup margin. 

Three prognostic factors were related to 
the degree of both horizontal and vertical 
cupping (Table 1). Males tended to lose 
more of the neuroretinal rim than did 
female patients (P < < .001). Eyes of 


bilaterally involved patients had larger . E: 
cups than did eyes of unilaterally glauco- > 
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Fig. 8 (Robin and associates). Bar graphs showing the distribution of both horizontal and vertical 


cup-to-disk ratios. 
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matous patients (P « .001). The older the 
patient at the time of diagnosis, the 
greater the cupping (P « .001). 


DISCUSSION 


In this study, the pattern of optic nerve 
damage in childhood glaucoma was simi- 
lar to that in adult glaucoma in several 
important respects. First, the visual field 
defects in children followed the pattern 
and progression seen in adult-onset glau- 
coma.!?13 Early defects in the children's 
visual fields were located most commonly 
in the Bjerrum area, either as paracentral 
scotomas or arcuate defects. In the experi- 
ence of some observers! the upper visual 
field is more frequently damaged first in 
adult-onset glaucoma, and this tendency 
was present in the mildly damaged visual 
fields of our young patients. In those eyes 
with progressive visual field change, the 
early arcuate defects increased in severity 
and extended to the periphery before 
changes elsewhere in the visual field. In 
severely damaged visual fields, this led to 
isolated central and temporal islands of 
preserved function, again as seen in 
adults. We found few examples of sym- 
metrical contraction of the entire visual 
field, and few eyes with defects that 
might be considered atypical in adult 
glaucoma, such as central or cecocentral 
scotomas or peripheral depressions out- 
side the arcuate area. Likewise, the in- 
duced changes at the optic disk shared 
important features of disk damage in 
adult glaucomatous eyes. Ín particular, 
the vertical poles of the disk, which con- 
tain fibers from arcuate area ganglion 
cells, seemed more prone to damage.’ 
Local loss of disk rim tissue at the 12 and 
6 o'clock posjtions as well as a greater 
vertical compared to horizontal cup-to- 
disk ratio was often observed. Thus, glau- 
comatous optic nerve damage seems re- 
markably similar in children and adults. 

The conclusion that the pattern of se- 
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lective neuronal damage with high IOP is 
the same in young and old eyes has sig- 
nificance for our understanding of glau- 
comatous neuropathy. Our findings do 
not relate directly to what pathogenetic 
process leads from high IOP to nerve 
damage. However, because young cyes 
exhibit the same patterns of nerve cell 
loss as old eyes, the pattern of damage is 
not then solely related to aged connective 
tissue or senescent vascular supply. We 
cannot determine from our data whether 
the threshold for permanent optic nerve 
damage is higher or lower in children 
than in adults. It is clear, though, that the 
nerve cell loss, once initiated, follows the 
same pattern regardless of age. 

Although the central 10 degrees of the 
visual field is affected rather late in the 
course of glaucoma in children as in 
adults, the visual acuity is more frequent- 
ly affected in childhood glaucoma. Of 30 
(40%) eyes with worse visual acuity than 
6/60 (20/200), 50% appeared to have no 
central visual field preservation. These 
represent eyes with poor visual acuitv as 
the result of advanced optic nerve dam- 
age. However, the remaining one half of 
eyes with visual acuity worse than 6/60 
(20/200) had intact visual fields. In many 
of these eyes, at least one potential canse 
for amblyopia was present: these includ- 
ed form deprivation (corneal clouding, 
cataract), strabismus, and anisometropia 
resulting from a unilateral or asymmetric 
buphthalmic response. The common oc- 
currence of amblyopia in childhood glau- 
coma has been previously stressed.?:15 It 
is disturbing that in as many as 15 (20%) 
of the patients in our study group, the eye 
was legally blind from amblyopia despite 
successful IOP-lowering that prevented 
visual field loss. 

In one important respect, optic disk 
changes in children with glaucoma differ 
from those in adults. Our photographic 
estimates suggest that the scleral canal 
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can be significantly enlarged under the 
influence of high JOP in young eyes. 
Scleral canal enlargement probably oc- 
curs as part of the general globe and 
corneal enlargement of buphthalmos. If 
canal widening were to occur at a point 
before permanent axon loss, the optic disk 
cup would enlarge, because the same 
amount of tissue would pass through a 
larger opening (Fig. 9). The static depen- 
dence of cup size on disk size (canal 
width) has been previously described in 
normal adult eyes.!® We would then ex- 
pect to observe eyes with enlarged scleral 
canals and disk cups with normal visual 
acuity and visual fields. A number of 
examples of this phenomenon occurred in 
our study patients (Fig. 6). Additionally, 
we found that the horizontal scleral canal 
measurement increased more than the 
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Fig. 9 (Robin and associates). Schematic represen- 
tation of possible scleral canal enlargement induced 
by high IOP. Top left, High IOP stretching a young 
globe’s outer coats producing corneal enlargement, 
scleral thinning and elongation, and scleral canal 
widening. Top right, Close-up of scleral canal. In- 
traocular pressure induced scleral canal enlarge- 
ment causing cup enlargement without disk tissue 
loss. Here, cup enlargement is produced by the same 
number of neural elements traversing a wider canal, 
forming a larger central empty area. 
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vertical diameter. Coincidentally, the 
mean axis of astigmatism was with the 
rule, indicating that in young eyes the 
horizontal globe and scleral canal diame- 
ters may be more susceptible to stretching 
with high IOP. If scleral canal enlarge- 
ment alone had been responsible for the 
size of disk cups in our series, the hori- 
zontal cup-to-disk ratio should have been 
generally greater than the vertical cup-to- 
disk ratio. However, 50% of disks had 
equal vertical and horizontal cup-to-disk 
ratios and 50% had a greater vertical than 
horizontal cup-to-disk ratio. The best ex- 
planation seems to be that whereas the 
scleral canal enlargement causes some 
cup enlargement (greater in the horizontal 
meridian), axon loss, when it occurs, is 
preferentially greater at the vertical poles. 
If this assumption is correct, visual field 
loss (indicating axon loss) should be more 
frequent in eyes with larger vertical cup- 
to-disk ratios compared to those with 
equal horizontal and vertical cup-to-disk 
ratios (Fig. 7). Our correlation of disk and 
visual field findings confirm this argu- 
ment, because eyes with larger vertical 
cup-to-disk ratios had a higher prevalence 
and severity of visual field loss than eyes 
with equal vertical and horizontal cup- 
to-disk ratios. Thus, the enlargement of 
the optic disk cup in young glaucomatous 
eyes is a function of two distinct varia- 
bles: scleral canal enlargement and neural 
tissue loss (Fig. 10). 

Some enlargement of the optic disk cup 
in infants may be reversible if IOP is 
controlled early enough.?!7 Anderson! 
suggested that this reversible cup in- 
crease may result from scleral canal en- 
largement, with return to normal canal 
diameter and cup size after IOP normali- 
zation. We have no well-documented ex- 
amples of reversible cupping in this se- 
ries. However, the scleral canal enlarge- 
ment we observed in many eyes was pres- 
ent long after the IOP was controlled. 
Although it is possible that the canals 
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Fig. 10 (Robin and associates). Schematic repre- 
sentation of two possible mechanisms of disk cup- 
ping in childhood glaucoma. A, A normal sized disk 
and color cup. B, High IOP could induce both 
scleral canal (disk) enlargement and cup enlarge- 
ment on the basis of scleral canal enlargement alone 
(see Figure 6). Here the disk cup is large and slightly 
elongated in the horizontal meridian. C, If the IOP 
increase is more severe, axonal damage may occur. 
The axons at the 6 and 12 o’clock positions are 
selectively susceptible to this pressure increase. 
This axon loss causes the vertical elongation of the 
disk cup despite the horizontal elongation of the 
scleral canal (see Figure 7). 


were even larger during the period of 
high IOP, it is clear that once the canal 
enlarges, it remains abnormally wide. 
This is not surprising, because the canal, 
as part of the sclera, reflects the process in 
the entire globe, and buphthalmos, once 
present, does not revert to normal globe 
size with IOP lowering. The reversible 
cupping sometimes observed seems more 
likely to result from the incomplete devel- 
opment of the connective tissues of the 
lamina cribrosa itself in the infant.!? This 
lack of structural tissue may allow the 
lamina to bow backward under high IOP 
and elastically return to its original posi- 
tion at normal IOP. 

We have observed a number of children 
with bilateral corneal enlargement, bilat- 
eral scleral canal enlargement (and large 
disk cups), and moderate to severe myo- 
pia, in whom one or both eyes have nor- 
mal IOP and normal visual acuity and 
visual fields through an extended follow- 
up without medical or surgical therapy. 
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In those with one eye exhibiting high 
IOP, we find it most probable that the 
fellow eye was also subjected to high IOP 
before diagnosis but underwent sponta- 
neous arrest. In patients with these 
findings but consistently normal IOP in 
both eyes, the diagnosis of megalocornea 
might be considered. Yet, it is quite possi- 
ble that in such patients the ocular chang- 
es resulted from bilateral glaucoma which 
spontaneously improved before initial ex- 
amination. This might explain the finding 
of patients with congenital glaucoma and 
megalocornea in the same genetic pedi- 
gree.?? Our study group contained seven 
(790) eyes in which our preferred desig- 
nation was arrested glaucoma. Although 
this figure may be artificially high (or low) 
by virtue of the selection process before 
referral to a university institute, there 
seem to be some children in whom the 
natural history of high IOP is self- 
limited. 


SUMMARY 


. We analyzed the long-term functional 
results in, 102 eyes of 59 patients with 
childhood glaucoma with specific refer- 
ence to the pattern of optic nerve damage. 
Optic disk photography and quantitative 
perimetry were used to judge the degree 
of damage that had been sustained. 

. There was a predilection for initial vis- 
ual field damage in the arcuate area, fol- 
lowed by further arcuate and nasal field 
loss, similar to the pattern of visual field 
loss seen in adult glaucoma. In children, 
as in adults, neural tissue appeared to be 
lost preferentially at the vertical disk 
poles. The selective pattern of glaucoma- 
tous optic nerve damage seemed not to 
depend upon the age of the optic nerve 
structures. 

In contrast to adult eyes, the scleral 
canal in children apparently enlarges 
with high IOP. Thus, disk cup size in- 
crease in children could occur from neur- 
al tissue loss, from scleral canal enlarge- 


———— 
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ment, or from a combination of the two 
processes. 
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COMPARISON OF PHOTOGRAPHIC TECHNIQUES AND FILMS USED IN 
STEREOPHOTOGRAMMETRY OF THE OPTIC DISK 


MARIJANE A. KROHN, M.A., JOHN L. KELTNER, M.D., 
AND CHRIS A. JOHNSON, PH. D. 
Davis, California 


Previous studies indicate that photo- 
grammetric analysis of stereophotographs 
can provide measurements of the optic 
disk, which are useful in studying glauco- 
ma and other optic disk defects.!^^ The 
precision of stereophotogrammetry de- 
pends on reproducible stereophotogra- 
phy, reliable photogrammetry, and film 
that does not introduce additional errors. 
Other investigators have compared meth- 
ods of stereophotography, photogramme- 
try, and film, and have reported that si- 
multaneous stereophotography?? with 
Kodak Photomicrography film$ gave the 
most consistent results. We did a more 
extensive comparison of simultaneous 
and consecutive stereophotography by 
using a larger number of subjects and 
providing a statistical analysis. We also 
compared Kodak Photomicrography film 
and Kodachrome 25 because previous 
comparisons had not been evaluated 
quantitatively. 


SUBJECTS AND METHODS 


For comparison between simultaneous 
and consecutive stereophotography, we 
chose eight eyes from five patients; five 
eyes had enlarged optic cups from glau- 
comatous damage, two eyes had medium 
sized normal cups, and one eye had a 
small normal cup. In the film comparison, 
we photographed six eyes from four pa- 
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tients; three eyes had optic cups damaged 
by glaucoma and three eyes had medium 
sized normal cups. All the photographs 
were taken by the same photographer, 
and all the photographs for each patient 
were taken on one day. Each eye was 
photographed six to eight times by each 
method and the three clearest photo- 
graphs were chosen. 

We used the Donaldson stereoscopic 
fundus camera (simultaneous stereopho- 
tography) with a 2.87-mm stereoscopic 
base and the lowest magnification setting, 
and the Zeiss Fundus Flash II (consecu- 
tive stereophotography) with the Allen 
stereoscopic separator set at 2.5 mm stere- 
oscopie base. By using the Zeiss camera 
and Allen separator, we carefully avoided 
adjusting the horizontal position of the 
camera between the stereoscopic pairs of 
photographs, to insure a stereoscopic base 
of 2.5 mm. The photographs on the 
Donaldson and the Zeiss cameras were 
recorded on Kodachrome 25 film. 

The photographs taken to compare 
Kodak Photomicrography film with Koda- 
chrome 25 film were done on the Donald- 
son stereoscopic fundus camera with the 
settings previously mentioned. 

A photogrammetric engineer analyzed 
the six stereoscopic pairs of photographs 
for each eye without names or dates 
disguised, on a Wild A-10 photogramme- 
tric plotting instrument (magnification 
= 6.55, stereoscopic base = 200 mm). 
Digital x, y, and z coordinates were estab- 
lished for 400 to 700 data points on each 
disk and transferred to punch cards for 
computer processing. A computer algo- 
rithm determined the optic cup volume, 
area, and depth for each stereoscopic pair 
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on six pairs for each eye. Depth sensitivi- 
ty of this procedure was 0.01 mm. Optic 
cup volume, area, and depth measure- 
ments were determined by defining the 
top of the optic cup as the lowest point on 
the rim of the cup orifice. Thorough de- 
scriptions of the basis and rationale un- 
derlying this photogrammetric procedure 
have been reported previously.?? 


RESULTS 


Simultaneous compared with consecu- 
tive stereophotography—The photogram- 
metric measurements of optic cup vol- 
ume, area, and depth were similar for 
three trials per eye on the Donaldson 
camera compared with three trials per eye 
on the Zeiss camera. Means, standard 
deviations, and percent errors (a/X - 100) 
for each eye are presented in Table 1. A 
mean percent error (o/X - 1.00) for volume 
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among three trials on eight eyes showed 
9.9% for the Donaldson camera and 
12.0% for the Zeiss camera. Area and 
depth showed slightly greater differences 
in mean percent error between the two 
photographic methods (Table 2). A Stu- 
dent's t-test for related measures compar- 
ing volume (t = 2.2, df 2 7, P > .05), 
area (t = 1.88, df = 7, P > .10), and 
depth (t = 0.51, df = 7, P > .20) showed 
no significant differences between the 
Donaldson and Zeiss camera photo- 
graphs. The photogrammetric measure- 
ments from photographs taken on the 
Zeiss camera (consecutive stereophoto- 
graphy) showed more variation than those 
measured from photographs by the 
Donaldson camera (simultaneous stereo- 
photography); however, the difference in 
variation is not statistically significant. 
Kodak  Photomicrography compared 


TABLE 1 


MEAN, STANDARD DEVIATION AND PERCENT ERROR (o/X - 100) FOR OPTIC CUP VOLUME, AREA, AND DEPTH 
OF INDIVIDUAL EYES USING THE DONALDSON AND ZEISS RETINAL FUNDUS CAMERAS 


Zeiss 

Eye 
No. Volume Area 
l Mean .056 .498 
S.D. .093 „164 
% error 4] 38 
2 Mean 152 1.016 
S.D. .007 .075 
96 error 5 T 
3 Mean .293 1.452 
S.D. 012 129 
% error 4 9 
4 Mean 399 1.868 
S.D. .094 .046 
% error 6 "2 
5 Mean .379 1.463 
S.D. .097 .365 
% error 7 25 
6 Mean Die 1.837 
S.D. .05I .206 
96 error 9 li 
T Mean .330 1.981 
S.D. .025 .036 
% error 8 3 
8 Mean .549 1.891 
S.D. .087 .206 


% error 16 11 


Donaldson 
Depth Volume Area Depth 
.390 .064 .403 ATT 
.060 .016 .023 .116 
15 25 6 24 
507 .149 939 520 
.049 .010 .143 .040 
10 T 15 8 
493 LL 1.808 530 
.035 .040 .170 .036 
7 11 9 7 
.510 453 9.191 543 
O17 024 .204 .045 
3 5 10 8 
.640 385 1.498 583 
056 .036 .058 .031 
9 9 4 5 
623 623 1.831 ,636 
.090 .078 .156 .046 
15 13 9 7 
487 449 1.479 553 
.045 .026 .056 .023 
9 6 á 4 
543 519 1.962 507 
.031 .015 .099 .015 
6 3 l 3 
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| TABLE 2 


MEAN AND RANGE OF PERCENT ERROR (o/X : 100) AMONG TRIALS FOR DONALDSON AND ZEISS RETINAL 
| FUNDUS CAMERAS 





i Zeiss Donaldson 

| Mean Error, % Range, % Mean Error, % Range, % 
Volume | 12.0 441 9.9 3-95 
Area i 13.3 2-38 1.3 1-15 
Depth | 9.3 3-15 8.3 3-24 





| 
with Kodachrome 25 film—The photo- 
grammetric measurements of optic cup 
volume, aréa, and depth from three sets of 
photographs on Kodak Photomicrography 
and Kodachrome 25 film were also simi- 
lar. Individual means, standard devia- 
tions and errors (o/X - 100) for each eye 
are presented in Table 3. A mean percent 
error @/X - 100) for volume among three 
trials on six eyes showed 6.2% for Koda- 
chrome 25 film and 8.0% for the Kodak 
Photomicrography film. The measure- 


ments for area and depth showed less. 


variation (Table 4). 


A Student's t-test for related measures 
comparing volume (t = 1.31, df = 5, 
P > 0.25), area (t = 2.49, df = 5, P > .05), 
and depth (t = 1.55, df = 5, P > .10), 
measured from three sets of photographs 
on photomicrography film and three sets 
of Kodachrome 25 film showed no signifi- 
cant differences. 

The differences between measurements 
from photomicrography film and Koda- 
chrome 25 film were random; neither film 
yielded measurements consistently larger 
or smaller than the other. 

Overall estimate of error—The mean 


TABLE 3 


MEAN, STANDARD DEVIATION AND PERCENT ERROR (o/X - 100) FOR OPTIC CUP VOLUME, AREA AND DEPTH 
OF INDIVIDUAL EYES USING KODAK PHOTOMICROGRAPHY AND KODACHROME 25 FILM 


| 
| Kodachrome 25 
Eye | 

No. | Volume Area 
1 Méan 294 837 
S. 017 .089 

%o nor 6 ll 

2 Mean 220 1.035 
S.D .006 O21 

% error 3 2 

3 Mean .239 .753 
S.D. .008 .054 

% error 3 7 

4 Mean .362 1.679. 
S.D. .019 ,171 

% error 3 10 

5 Mean AT5 1.652 
S.D. .046 143 

% error 10 9 

6 Mean 624 1.798 
S.D. .073 .184 

% error 12 10 


Photomicrography 


Depth Volume Area Depth 
.600 355 918 .730 
026 023 .017 .030 

4 6 2 4 
.593 .165 .848 .603 
.040 .028 .119 .080 

7 1T 14 13 
,840 .220 700 810 
.040 .009 .032 .020 

5 4 5 2 
490 .270 1.362 .500 
.020 .016 .148 .026 

4 6 11 5 
583 465 1.506 .683 
.055 .014 .051 .006 

9 3 3 1 
.666 573 1.539 .680 
.035 .067 .130 .062 


5 12 8 9 
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TABLE 4 
MEAN AND RANGE OF PERCENT ERROR (o]X - 100) AMONG TRIALS 
FOR KODAK PHOTOMICROGRAPHY AND KODACHROME 25 FILM 
Kodachrome 25 Photomicrography 

Mean Error, % Range, 96 Mean Error, % Range, % 
Volume 6.9 3-12 8.0 3-17 
Area 8.9 2-11 Le 2-]4 
Depth 5.7 4-9 5.7 1-13 


percent error for volume among three sets 
of photographs taken on 14 eyes in Koda- 
chrome 25 film by the Donaldson camera 
was 8.3%. 


DISCUSSION 


With the current precision of manual 
stereophotogrammetry, simultaneous ste- 
reophotography and photomicrography 
film do not significantly improve the re- 
producibility of photogrammetric meas- 
urements over consecutive photography 
and Kodachrome 25 film. These factors 
may show a measurable effect on more 
sensitive methods of analog or digital 
photogrammetry. 

We found a wide range of errors among 
individuals, with smaller cups giving a 
larger percent of error. This is consistent 
with previous studies.» Although the dif- 
ferences between the mean percent of 
error for the two cameras are not statisti- 
cally significant, the percent of error for 
the Donaldson is less than that for the 
Zeiss. The range of error for the Donald- 
son camera is also much smaller than the 
range of error for the Zeiss camera. Our 
results do not show as marked a differ- 
ence as those of other investigators. 
However, our methods differed from 
theirs in sample size, type of simultane- 
ous photographs, and type of photogram- 
metric analyses. We also included a 
greater number of optic cups enlarged 
from glaucomatous damage, which pro- 
duce smaller average errors, than previous 
studies. These factors probably account 


for the differences in our findings and 
previous results. 

Because simultaneous  stereophoto- 
graphy yields photogrammetric results 
with slightly less variation than consecu- 
tive stereophotography, using the former 
technique will give the best photogram- 
metric results. However, to gain further 
improvement in the precision of optic 
disk measurements, future studies should 
use digital computer-assisted photogram- 
metry to follow up a large clinical popula- 
tion. 


SUMMARY 


We compared photogrammetric meas- 
urements of optic cup volume, area, and 
depth made from two types of stereopho- 
tography and two types of film to deter- 
mine their effect on the precision of the 
measurements. We found that measure- 
ments from simultaneous stereophoto- 
graphy (Donaldson stereoscopic fundus 
camera) had a smaller range of values and 
a smaller mean percent error than 
measurements from consecutive stereo- 
photography (Zeiss Fundus Flash H cam- 
era). However, a Student's t-test for relat- 
ed measures showed no significant differ- 
ence. The measurements from Koda- 
chrome 25 film and Kodak Photomicrog- 
raphy film varied in range and mean per- 
cent error without a pattern. The Stu- 
dent's t-test for related measures showed 
no significant difference. 
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DISK AND PERIPHERAL RETINAL NEOVASCULARIZATION 
SECONDARY TO TALC AND CORNSTARCH EMBOLI 


ALEXANDER J. BRUCKER, M.D. 
Philadelphia, Pennsylvania 


When methylphenidate HCI tablets are 
crushed, mixed with water, boiled, and 
injected unfiltered intravenously by ad- 
dicts, the talc and cornstarch fillers of the 
tablets are also injected and give the user 
what is described as a talc flush. Sys- 
temic side effects have been described 
previously!" 

The retinopathy presumably caused by 
tale and cornstarch emboli after being 
injected intravenously was first described 
by Atlee. Reports of similar retinopathies 
have been more recently published’ but 
only one case of peripheral neovasculari- 
zation has been described.® To the best of 
my knowledge, the following is the first 
known case of neovascularization of the 
disk and periphery secondary to the oc- 
clusive retinopathy caused by the intrave- 
nous injection of talc and cornstarch fill- 
ers of crushed methylphenidate HCl. 


CASE REPORT 


A 30-year-old man was seen as an outpatient and 
then admitted here in March 1978. His chief com- 
plaint was decreased visual acuity in the lett eye for 
several years. Past ocular history included an acute 
loss of vision in the left eve several years earlier that 
necessitated evaluation at another instituticn. Visual 
acuity at that time was R. E.: 6/12 (20/40) and L, E.: 
counting fingers at 2 feet. Fluorescein angiography 
showed areas of capillary nonperfusion. A liagnosis 
of occlusive vasculitis of unknown cause was made. 

The patient stated that he had been a hercin addict 
from 1971 to 1972. He withdrew from herein use in 
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1972. Because of depression, he was given 20 mg of 
oral methylphenidate HC] (Ritalin) tablets, twice 
daily. Immediately before loss of vision in the left 
eye he had begun to inject unfiltered, crushed 
methylphenidate HCl tablets intravenously. He was 
an admitted alcoholic. Our pertinent physical 
findings included scarring over both upper extremi- 
ties in a tracklike fashion (needle tracks). Subcuta- 
neous nodules were present on both shoulders and 
arms. These were believed to be deposits of talc and 
cornstarch from repeated subcutaneous injections of 
crushed, unfiltered methylphenidate HC] tablets. 
Ocular examination revealed a best corrected vi- 
sual acuity of R. E.: 6/6 (20/20) and L. E.: 6/120 
(20/400). External and slit-lamp examinations gave 
normal results except for trace corneal endothelial 
pigment dusting in each eye and an early posterior 
subcapsular cataract in the left eve. 
Ophthalmoscopic examination of the right eye 
showed multiple fine, yellow-white glistening parti- 
cles scattered evenly throughout the fundus as well 
as within larger retinal vessels (Fig. 1), Multiple 
areas of peripheral neovascularization were present 





Fig. 1 (Brucker). Right eye. Macula with multi- 
tude of yellow-white particles distributed through- 
out the neurosensory retina (long arrows). Vascular 
abnormality consistent with early peripheral neo- 
vascularization (short arrow). Linear "Y" configura- 
tion of particles within the retinal vessels (arrow- 


heads). 
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Fig. 2 (Brucker). Right eve. Early peripheral neo- 
vascularization along the superotemporal vascular 
arcade (arrows). 


along the superotemporal arcade (Fig. 2). Most arte- 
rioles peripheral to the areas of peripheral neovascu- 
larization showed silver wire coloration. In the 
nasal periphery, anterior to the equator, a small area 
of peripheral neovascularization with a localized 
traction retinal detachment was found. White with- 
out pressure arid a small area of nonspecific chorio- 
retinal scarring were present in the temporal periph- 
ery, The optic nerve showed a fine network of disk 
neovascularization. 

Examination of the left fundus showed a small 
amount of old vitreous hemorrhage inferiorly. A 
fibrovascular band of involuted disk neovasculariza- 
tion (Fig. 3) associated with peripheral traction reti- 
nal detachment extended inferonasally from the 
disk. A discrete retroretinal band extended from an 
area anterior to the equator in the 2:30 o'clock 
meridian obliquely to an area anterior to the equator 
at the 7 o'clock meridian. The retroretinal band 
passed just inferior to the inferotemporal arcade 
(Fig. 4). The retina and its vessels were draped 
sharply over the retroretinal band giving a clothes- 
line effect. The retinal vessels in the center of the 
macula and out to the temporal periphery had a 
silver wire appearance. A definite loss of the fine 
retinal vessels (capillary nonperfusion) in the macu- 
lar region was noted. Multiple, fine, yellow-white, 
glistening particles were scattered throughout the 
fundus as well as within the larger retinal vessels. 


L 


(normal, 20 mm/hr) All other laboratory tests 
showed normal results, including liver scan and a 
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Fig. 3 (Brucker). Left disk showing involuted disk 


neovascularization extending into the vitreous cavi- 
tv. 


hemoglobin electrophoresis (normal. adult profile: 
98% a, 2% oa) The blood urea nitrogen was 
12 mg/dl (normal, 5 to 25 mg/dl). The chest x-ray 
films showed normal findings. Left ventricular 


angiogram the large retinal vessels showed staining. 
Photographs of the peripheral retina showed stain- 





Fig. 4 (Brucker). Left eye with retroretinal band 

(arrowhead). The neurosensory retina was neatl 
draped over this band in a clothesline manner. 
Dense, elevated vitreous bands (arrow) radiated 
down to the retina. 
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Fig. 5 (Brucker). Left eye. Fluorescein angiogram. 
Staining of retinal vessels (white arrow) overlying 
retroretinal band (dark arrow). Fine intraretinal 
hyperfluorescent dots are seen throughout the neu- 
rosensory retina. 


ing of retinal vessels overlying the band of retroret- 
inal fibrosis as well as a multitude of fine hyper- 
fluorescent dots (Fig. 5). Throughout the periphery 
were areas of capillary nonperfusion and staining of 
larger retinal vessels. Disk neovascularization was 
evident on the late frames of the angiogram. Isolated 
frames of the right eve showed hyperfluorescence on 
the nerve head compatible with disk neovasculariza- 
tion (Fig. 6). In the nasal retina were seen severe 
capillary nonperfusion, staining of retinal vessels, 





Fig. 7 (Brucker). Right eye. Fluorescein angio- 
gram. Nasal retina showing severe peripheral capil- 
lary nonperfusion (n), staining of retinal vessels 
(arrows), and late hyperfluorescence (asterisks) com- 
patible with peripheral retinal neovascularization. 
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Fig. 6 (Brucker). Right eve. Fluorescein angio- 
gram. Hyperfluorescence and leakage of dye from 
the nerve head indicating the presence of disk 
neovascularization. 


and peripheral neovascularization proximal to areas 
of peripheral nonperfusion (Fig. 7). 
DISCUSSION 

Vaso-occlusion and capillary nonper- 
fusion appear to be common findings of 
diseases causing retinal neovasculariza- 
tion. The most frequently seen of these 
diseases include branch retinal vein oc- 
clusion, diabetes mellitus, sickle cell 
hemoglobinopathies, sarcoidosis, Eales' 
disease, and retrolental fibroplasia. Reti- 
nal neovascularization appears to develop 
proximal to the areas of retinal cap- 
ilary nonperfusion. In eyes with peri- 
pheral retinal capillary nonperfusion such 
as sickle cell disease, retrolental fibro- 
plasia, or Eales’ disease, peripheral neo- 
vascularization is seen commonly. How- 
ever, disk neovascularization in these 
eyes with peripheral nonperfusion is ex- 
tremely uncommon. When capillary non- 
perfusion extends close to the optic nerve 
head as in diabetic retinopathy or branch 
vein occlusion, both peripheral neovas- 
cularization and disk neovascularization 
are seen. 
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A 30-year-old man was examined be- 
cause of blurred vision. The symptoms 
| curred immediately after the pa- 
jected. himself intravenously 
crushed, unfiltered, methylphen- 
HCl (Ritalin) tablets. Fine yellow- 
te crystals were scattered throughout 
(thé. retina of both eves. The crystals were 
presumed to be tale emboli. Disk and 
peri oheral retinal — neovascularization 
| were present. Fluorescein angiography 
revealed widespread retinal capillary 
mperfusion. This is the first reported 
e, to the best of my knowledge, of disk 


















— meovascularization occurring after intra- 


venously injected, crushed, unfiltered, 


methy iat tan HC] tablets. 
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OPHTHALMIC MINIATURE 


The eyes of other people are the eyes that ruin us. If all but myself 
were blind, 1 should want neither fine clothes, fine houses, nor 


furniture. 


Benjamin Franklin 





A CLINICOPATHOLOGIC STUDY OF AUTOSOMAL 





DOMINA? 


T OPTIC ATROPHY 
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VIVIANNE C. SMITH, PH.D., AND RAMESH C. TRIPATHI, M.D. 


Chicago, Illinois 


Autosomal dominant optic atrophy! is 
accompanied by insidious loss of visual 
acuity, which begins in early childhood. 
Visual acuity is usually between 6/9 
(20/30) and 6/60 (20/200); however, it is 
rarely normal or as poor as 2/60 (5/200).? 
Previous clinical studies*-7 described 
the occurrence of blue-yellow color vision 
defects, but Krill, Smith, and Pokorny® 
emphasized that such defects are found 
only when visual acuity is good. Blue- 
yellow color vision defects occur in pa- 
tients with retinal disorders?; some 
authors*^519! have suggested that auto- 
somal dominant optic atrophy is the re- 
sult of degeneration of retinal elements. 

We describe herein a large pedigree 
with an autosomal dominant optic atro- 
phy combined with mental retardation. 
An affected member of the family died 
while the study was in progress and the 
eves were available for histopathologic 
study. To the best of our knowledge, this 
is the first pathologic study of a known 
case of autosomal dominant Optic atro- 
phy. 





SUBJECTS AND METHODS 


The family has a total of 40 members in 
four generations, 12 with optic atrophy 
(Fig. 1). All but two (III-17 and III-18) of 
the affected family members were exam- 
ined by an ophthalmologist. Two individ- 


—— tria 
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uals (II-1 and II-2) had normal visual 
acuity that was confirmed from optomet- 
ric records. The index patient was a 23- 
year-old man (III-27), who had reduced 
visual acuity since the age of 10 years. 
Our examination showed that he had bi- 
lateral optic atrophy, which we also con- 
firmed in two brothers (III-25 and HI- 
26). On examination, a sister (IIT-24) and 
her two children (IV-6 and IV-7) were 
normal. The remaining sister (I-23) 
could not be traced. Two severely mental- 
ly retarded brothers (III-21 and I11-22), 
who have resided in distant mental insti- 
tutions for many vears were not examined 
by us; however, we have obtained medi- 
cal reports of their neurologic condition. 
Four family members (II-3, II-4, I1I-12, 
and III-20), examined in 1966 and 1969 
by Alex Krill, M.D., had autosomal domi- 
nant optic atrophy. While the study was 
in progress, the mother (II-5) of three 
affected members (111-25, III-26, and HI- 


available for pathologic examination. 

All of the family members examined by 
us had a standard ophthalmologic exami- 
nation. Visual field measurements were 
made by using the Goldmann perimeter 
and the Bjerrum tangent screen. We mea- 
sured electroretinographic responses by 
using methods previously described by 
Krill. Electro-oculography was per- 
formed on two patients and dark adapta- 
tion on one patient by using methods 
described by Krill. Color vision tests 
included the Nagel anomaloscope, Farns- 
worth-Munsell 100-hue test, Farnsworth 
Panel D-15 color test, AO-HRR plates, 
and Ishihara pseudo-isochromatic plates. 
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Fig. 1 (Johnston and associates). Pedigree with autosomal dominant optic atrophy. 


Color vision testing was performed ac- 
cording to the test manufacturer's instruc- 

For pathologic examination of the eyes 
of patient 11-5, we removed a portion of 
both optic nerves and processed them 
separately for light and electron micros- 
copy. The globes were culotted in a verti- 
cal plane; internal examination showed 
no gross abnormality. We fixed both 
globes in paraformaldehyde and embed- 
ded them ín paraffin. We cut sections 
through the optic nerve and macula; these 
were stained with hematoxylin and eosin, 
PAS, and Luxol fast blue. 

For electron microscopy, we postfixed 
tissue blocks of the optic nerve in 196 
buffered osmium tetroxide for two hours 
and embedded the material in epoxy- 
resin. We cut semithin sections, 1 pm 
thick, and stained them with toluidine 
blue for tissue orientation and localiza- 
tion of the lesion. From selected areas, we 
cut ultrathin sections, stained with uranyl 
acetate and lead citrate and analyzed 
them in an electron microscope. 

For comparison of our results, we enu- 


cleated eyes from two patients at autopsy, 
two hours after death. We fixed these 
globes and optic nerve stumps and pro- 
cessed them for light and electron micros- 
copy in a manner identical to that used for 
our patient material. 


CASE REPORTS 


Case 1—A 53-year-old woman (11-3) complained 
of decreased vision since childhood. In 1969 best 
corrected. visual acuity was 6/30 (20/100) in each 
eye, and temporal pallor of the optic disks was 
present. Visual field loss was not detected on the 
ooldmann perimeter (l-mm? white target). The 
AO-HRR and Ishihara plates showed strong red- 
green and blue-yellow defects. On the Farnsworth- 
Munsell 100-hue test there were 541 errors with the 
right eve and 702. errors with the left eve with no 
specific axis. The Rayleigh equation measured on 
the Nagel anomaloscope was broadened. 

Case 2—A 55-year-old woman (I1-4) was exam- 
ined in 1966 and had had decreased vision since 
childhood. Best corrected visual acuity was RE. 
3/60 (10/200), and L.E.: 6/60 (20/200); Temporal 
pallor of the optic disks was noted. Visual field 
examination revealed bilateral central scotomata 
with enlarged blind spots. The AO-HRR and tshi- 
hara plates showed strong red-green and blue- 
vellow defects in each eye. On the Farnsworth- 
Munsell 100 hue test, there were 859 nonspecific 
errors with the right eve. Both the electroretinogram 
and dark adaptation responses were normal, The 
electro-oculogram ratios were reduced to 1.59 in the 
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right eye and 1.50 in the left eve as compared to an 
expected normal ratio of 1.80.8 

Case 3—A 56-year-old woman (11-5) died sudden- 
ly during the study and her eyes were available for 
pathologic examination. The records of an cphthal- 
mic examination performed elsewhere were also 
available. From childhood, visual acuity Ead been 
reduced to 6/30 (20/100) in both eyes; there was 
temporal pallor of both optic disks and bilateral 
central scotomata on tangent screen perimetry. 

Case 4—A 10-year-old girl (111-12) had best 
corrected visual acuity of 6/12 (20/40) in each eye 
when examined in 1969. Both optie disks showed 
bitemporal pallor. Accurate visual fields were not 
obtained. Results were normal on all of she color 
tests. 

Case 5—A 38-year-old woman (III-14) had best 
corrected visual acuity of 6/30 (20/100) in beth eyes, 
and bitemporal optic atrophy. 

Case 6— Two male patients (III-17 and 11-18) are 
mildly mentally retarded and have not hac an oph- 
thalmoscopic examination. They are listed as affect- 
ed because their mother is certain that both have 
decreased vision. 
©- Case T—A "T-year-old boy (III-20) examined in 
1966 had best corrected visual acuity of 6/60 
(20/200) in both eyes and bitemporal optic atrophy. 
In 1966, there were 216 errors with a bluc-yellow 
axis in the left eye and 132 errors with a nonspecific 
axis in the right eye on the Farnsworth-Munsel! 100- 
hue test. Results of the pseudo-isochromatic plates 
and Nagel anomaloscope were normal. In F969, re- 
peat color testing showed a nonspecific errer pattern 
on the Farnsworth-Munsell 100-hue test tor both 
eyes. The visual fields were both mildly constricted 
with central scotomata and enlarged blind spots. Re- 
sults of electroretinal function tests were nermal, 

Case 8—A 26-year-old man (111-25) complained of 
having decreased vision from the age of 6 vears. Best 
corrected visual acuity was 6/60 (20/200: in both 
eyes. Bilateral temporal optic atrophy was noted; 
central visual fields contained centrocecal scotomata 
with enlarged blind spots (Fig. 2). Medium red- 
green and blue-yellow color defects were detected 
with the AO-HRR plates and multiple unclassified 
errors with the Farnsworth Panel D-15 test. There 
were 720 errors with a nonspecific axis im the right 
eve on the Farnsworth-Munsell 100-hue test. Re- 
sults of electroretinal function tests were normal. 

Case 9—A 25-year-old man (111-26) complained of 
having decreased vision from the age of 6 years. Best 
corrected visual acuity was R.E.: 3/60 (107200) and 
L.E.: 6/60 (20/200). Bilateral temporal optic atrophy 
was noted; central visual fields contained centroce- 
cal scotomata with enlarged blind spots ‘Fig. 2). 
Medium red-green and blue-yellow color. defects 
were detected with the AO-HRR plates and multiple 
unclassified errors with the Farnsworth Panel D-15 
test. Results of electroretinal function tests were 
normal. 

Case 10—A 23-year-old man (I-27) had de- 
creased vision from the age of 10 years. Best correct- 
ed visual acuity was 6/30 (20/100) in beth eyes; 
Bilateral temporal optic atrophy was noted. Exami- 
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Fig. 2 (Johnston and associates). Central visual 
fields measured with a 5-mm white target. Three 
patients, III-25, 111-26, and III-97. 


nation of the central visual fields revealed centroce- 
cal scotomata and enlarged blind spots (Fig. 2). 
None of the AO-HRR plates were identified correct- 
ly. The scotopic electroretinogram showed a moder- 
ate reduction in the B-wave and a prolonged implicit 
time. On the Farnsworth-Munsell 100-hue tests 
there were 482 errors in the right eve and 876 errors 
in the left eye with nonspecific axes (Fig. 3). 

Five members of the family are mentally retarded. 
Three members (111-16, 111-17, and III- IS) are mod- 
erately affected and attend a daily work center for 
the mentally subnormal. Two of the three (III-17 
and 111-18) are thought to have reduced vision. Two 
members (1II-21 and 111-22) have been severely 
retarded from early childhood and require constant 
institutional care. Neurologie examinations have 
been performed on these two patients and except for 
mental retardation, the only abnormalities detected 
were generalized brisk tendon reflexes. The cause of 
the mental retardation is unknown. 


RESULTS 


We enucleated the eyes two hours after 
death of family member II-5 (Case 3). The 
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Fig. 3 (Johnston and associates). Distribution of errors on the ORE 100-hue test for patient 
LR“ sui a 


patient had: died at another hospital from 
$ aumatic subdural hemorrhage, and the 
postmortem report was unavailable. On 
gross examination, the eyes were unre- 
markable; they measured 24 x 24 mm. 
The optic nerve stumps measured 14 mm 
(right eve) and 12 mm (left eve) in length 
and 4 mm in diameter. 

— microse — ex amination of Bid 
manis B yis p in pe macu- 
lar region, and many of those present 
showed a variable degree of degenerative 
changes including cytoplasmic vacuo- 
lization (Fig, 4). We did not, however. 
note any appreciable changes in the outer 
lavers of the retina. Atrophic changes 
were also visible in the papillomacular 
axons, and the nerve fiber laver was re- 
duced in thickness. The degenerative pro- 
cess in the axons extended into the tem- 
poral side of the optic nerve in both eyes; 
it was most conspicuous in the nerve 
a : E : hin l d na E 
ble ee in SUM ouam md — 
swelling, and demyelination in the tem- 


poral aspect of the optic nerve extending 
from periphery to the vicinity of the cen- 
tral vessels (Fig. 5). We were unable to 
discern subcellular changes in the retina 
at the ultrastructural level because the 
globes had been entirely embedded in 
paraffin and retinal tissue was not pro- 
cessed for electron microscopy. 

Electron microscopic examination of 
the transversely cut optic nerve showed 





ie o. 


Fig. 4 (Johnston and associates). L ight photomi- 
crograph of the retina in the region of the papillo- 
macular bundle showing reduction in the number of 

ganglion cells with those present showing degenera- 


tive changes. The remainder of the retina appears 
normal (hematoxylin and eosin, x500). 
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Fig. 5 (Johnston and associates). Right, Light photomicrograph of the optic nerve tract corresponding to 
the papillomacular bundle showing marked demyelinating changes. Arrow denotes patchy remains of 
myelin sheath. Compare with Figure 4 (Luxol fast blue, x800). Right, Light photomicrograph of the optic 
nerve axonal bundles in the region of intact myelin sheath. Shown for comparison with Figure 3 (Luxol fast 


blue, x800). 


demyelination of individual axons vary- 
ing from frank gaps in the myelin sheath 
to marked irregularity in thickness, frag- 
mentation, arborization, and separation 
of interlamellar spaces. Intra-and extra- 
axonal whorls of fine membranous struc- 
tures or myelin figures of low to moderate 
electron density were frequently present. 
Axonal swelling and irregularity of axo- 
plasmic density was also noted (Figs. 6 
and 7). We did not find any inflanmatory 
reaction in the optic nerve or the retina. 

Examination of the control autopsy 
eyes showed an essentially normal struc- 
ture of the nerve. Except for a small 
amount of swelling in the mitochondria, 
we did not find any apparent defect in the 
myelin sheaths or in the axons. We also 
noted a similar structure in the normal 
areas of the optic nerve from our subject. 
We believe, therefore, that the structural 
and ultrastructural changes observed in 
our cases are not artifacts but are true 
pathologic alterations of the ganglion 
cells and their axons without abnormali- 
ties at the outer retina. 


DISCUSSION 


The family consisted of 40 members in 
four generations, 12 with hereditary optic 
atrophy. The pattern of inheritance sug- 
gests autosomal dominant inheritance. An 


equal number of males and females were 
affected, which indicates dominant optic 
atrophy and is unlike Leber's hereditary 
optic atrophy in which affected males 
predominate.!? 

All but three patients (III-12, III-17, 
and I11I-18) showed decreased visual acu- 
ity ranging from 6/30 (20/100) to 3/60 
(10/200). Visual loss was noted in the first 
decade and there was no nystagmus; 
seven patients showed centrocecal scoto- 
mata and enlarged blind spots, and five 
patients had severe unclassified color de- 
fects. The results of electroretinograms 
were normal except in one patient who 
showed a subnormal scotopic response. 

The ophthalmoscopic changes in our 
patients were typical of autosomal domi- 
nant optic atrophy," ? with atrophic 
changes involving only the temporal half 
of the optic disk. The early age of onset 
and the insidious nature of the visual loss 
were typical of autosomal dominant optic 
atrophy. The reduction in visual acuity 
and color vision defects in our patients 
were more severe than have usually been 
deseribed.!4 However, because families 
with findings similar to ours have been 
reported,!!6$ we believe this family 
shows a severe form of autosomal domi- 
nant optic atrophy. 

In addition to optic atrophy, five mem- 





Fig. 6 (Johnston and associates). Electron micrograph of optic nerve close to central retinal vein showing 
is : 
id 


] T 
demyelinating changes (uranyl acetate and lead citrate, 4,800). 











7 (Johnson and associates). Higher magnification of Figure 6 showing demyelination of indiv 
axons and formatin of membranous whorls (uranyl acetate and lead citrate, x 24,000). 
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bers of the family showed variable 
degrees of mental retardation. We were 
unable to examine any of the mentally 
retarded members. Kjer? observed mental 
retardation of moderate severity in nine 
cases of autosomal dominant optic atro- 
phy, but except for one case with Alzhei- 
mer's disease, specific neurologie disor- 
ders were not shown. Joseph and Davey!? 
also reported cases of mental retardation 
within their family of autosomal dom- 
inant optic atrophy. Mental and neuro- 
logic disorders have frequentlv been 
observed in Leber's hereditary optic atro- 
phy!?7?? and more recently in association 
with a rare form of X-chromosome linked 
optic atrophy?! 
... We have found no reports describing 
_ the ocular pathologic findings of autoso- 
mal dominant optic atrophy.2, Waarden- 
_burg!! considered the possibility of an 
ascending optic atrophy after disease in 
the retinal layers, and Verbiest?? suggest- 
ed the possibility of a descending optic 
atrophy secondary to chiasma arachnoidi- 
tis. Kjer? suggested that the disease is 
localized to the ganglion cell layer of the 
retina with resultant ascending optic 
atrophy. We observed a diffuse atrophy 
of the retinal ganglion cell layer with a 
normal appearance of the inner and outer 
nuclear layers. The optic nerves showed 
a noninflammatory demyelination and 
loss of nerve tissue at the temporal 
side of the optic nerve. These findings 
agree with the mechanism suggested by 
Kjer.5 
Ocular pathologic changes in Leber's 
optic atrophy?? closely resemble the 
changes we describe, although the clini- 
cal appearance and inheritance pattern of 
our family does not resemble Leber's 
optic atrophy. Wilson!? postulated a spe- 
cific metabolic deficiency in Leber's optic 
atrophy. We believe a comparable meta- 
bolic defect may be responsible for the 
ganglion cell atrophy in autosomal domi- 
nant optic atrophy. 
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SUMMARY 


Of a family with 40 members 12 had 
autosomal dominant optic atrophy. The 
affected members were aware of reduced 
vision from the first decade. Visual loss 
was moderate to severe, 6/12 (20/40) to 
3/60 (10/200). The affected members 
showed similar centrocecal scotomata. 
Most affected patients had severe unclas- 
sified color defects. Electroretinography 
measurements were normal in all but one 
patient who had a small reduction in the 
scotopic response. The pathologic chang- 
es in a patient with autosomal dominant 
optic atrophy showed diffuse atrophv of 
the ganglion cell layer of the retina with a 
loss of myelin and nerve tissue within the 
optic nerves. We suggest that autosomal 
dominant atrophy is a primary degenera- 
tion of retinal ganglion cells. 
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In 1965 Stickler and associates! de- 
scribed a syndrome that they termed "he- 
reditary, progressive arthro-ophthalmo- 
pathy.” More recently, this has been 
stated to be the most common autosomal 
dominant connective tissue dysplasia in 
the North American midwest, exceeding 
the Marfan syndrome and others.* De- 
spite an urgent appeal by Opitz and asso- 
ciates? for early diagnosis of the disease 
because of the possibility of preventing 
blindness and because of its genetic im- 
plications, it has received little attention 
in ophthalmic publications. The major 
features have been grouped into an ocu- 
lar, an orofacial, and a generalized skele- 
tal complex.? The chief ocular signs are 
myopia, open-angle glaucoma, lenticular 
opacities, vitreoretinal degeneration, peri- 
vascular pigmentary retinopathy, and re- 
tinal detachment. The most notable of 
the orofacial findings are midfacial flat- 
tening, cleft palate, and the Pierre Robin 
malformation complex (micrognathia, 
cleft palate, and glossoptosis). The major 
generalized skeletal abnormalities are 
joint hyperextensibility and enlargement, 
arthritis, and mild spondyloepiphyseal 
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dysplasia. Although the nonocular fea- 
tures are extensive, they can be subtle, 
and the multisvstem involvement may not 
be recognized. Evaluation for subtle fa- 
cial anomalies, hearing loss, palatoschi- 
sis, joint abnormalities, osseous malfor- 
mations, and a radiographic skeletal sur- 
vey provide the basis for diagnosis. He- 
sults of standard biochemical tests are 
normal, although some cases have had 
abnormally increased amounts of urinarv 
hvdroxyproline,? which is nonspecific 
and of uncertain significance. The ocular 
histopathology has not been reported pre- 
viously in patients considered to have the 
Stickler syndrome. We report the findings 
in three patients from two families who 
had enucleation in childhood. Addition- 
ally, we document the progression over 
30 and 24 years of the fundus lesions in 
two other affected members of one of the 
families. 


CASE REPORTS 


We examined 20 members of two fami- 
lies for the ocular and nonocular features 
of the Stickler syndrome (Fig. 1). Of 14 
affected family members, only one had oc- 
ular manifestations alone. Both families 
show generation-to-generation transmis- 
sion and the variation in phenotypic ex- 
pression typical of the Stickler syndrome. 

Case 1 (I1I-1, Family 1)—A 39-month-old boy had 
anterior uveitis and a dense cataract in the left eye. 
He had previously had myopia of 10 diopters in 
each eve, and the fundi were somewhat albinotic. 
Ultrasonography suggested a total retinal detach- 
ment. The cataract was aspirated, but the posterior 
segment could not be visualized. At capsulectomy 
23 days later, a large inferonasal tear anterior to the 
equator with rolled edges was seen, and the detach- 
ment was judged to be inoperable because of mas- 
sive preretinal retraction. The eye was enucleated at 
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months because of pain. Examination of the 
cluding gonioscopy, disclosed myopia, a 
albinotic fundus; and a few areas of white- 
with«pressure. No foci of chorioretinal atrophy, pig- 
mentation, or lattice degeneration were present. 
Reexamination 18 months later revealed marked 
progression of the areas of white-with-pressure. 
. Notable systemic physical findings included 
height in the third percentile for age, weight in the 
























tenth percentile for age, bilateral clinodactyly, de- 
pressed nasal bridge, maxillary hypoplasia, micro- 
gnathia and genu valgum. Results of routine labora- 
tory tests and a test for urinary mucopolysaccharides 
were normal. Results of a skeletal x-ray survey were 
normal, except for bilateral mild coxa valga. 
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Fig. 1 (Blair and associ- 
ates). Pedigrees of Family | 
and 2. Note the generation- 
to-generation — transmission, 
the involvement of both 
sexes, and variability of phe- 
notypic expression. One pa- 
tient, III-6, Family 1, had 
isolated ocular involvement, 


gm PATIENT DECEASED 


ABNORMAL BY HISTORY, 
CI UNAVAILABLE FOR EXAMINATION 
e PERSONALLY EXAMINEO 


| cases REPORTED HERE 


Pathologic examination showed the specimen was 
a slightly enlarged, intact globe (Figs. 2-4). The 
corneal epithelium was generally thin, the stroma 
showed marked blood-staining, and the endotheli- 
um was absent in most areas. Superiorly, a healed 
limbal incision was seen. The anterior chamber was 
filled with red blood cells. The iris showed marked 
rubeosis iridis with ectropion uveae and a pupillary 
membrane. The angle was closed, with the trabecu- 
lar meshwork and Schlemm's canal being obliter- 
ated. The ciliary processes were elongated and 
showed hyperplasia of the pigmented and nonpig- 
mented ciliary epithelium. In areas, marked fibrous 
metaplasia of the ciliary epithelium could be seen. 
The lens capsule and cataractous remnants were 














Fig. 2 (Blair and associates). Case 1. Phetomicro- 
graph of anterior segment. There is a total hyphema 
and a dense fibrovascular membrane overlying the 
iris that extends into the pupillary space. Peripheral 
anterior svnechiae are present. A residual Soemmer- 
ing ring cataract and retrolental membrane are evi- 
dent. Exudate and inflammatory cells are noted in 
the posterior and vitreous chambers (hematoxylin 
and eosin, x10). 


present, with the capsule interrupted centrally. The 
lens adhered to the iris anteriorly and was continu- 
ous with the pupillary membrane. Posterior to the 
lens, compressed vitreous containing red blood cells 
and some pigmented macrophages could be seen, 
and the internal limiting membrane of the retina was 
thickened, and in areas, covered by dense, fibrous- 
like tissue. The retina was totally detached and 
disorganized. A markedly condensed strand of vitre- 
ous was observed adherent to the anterior edge of 
the retinal tear. Numerous pigmented cells were 
within the retina. The retinal pigment epithelium 





Fig. 3 (Blair and associates). Case 1. Higher power 
photomicrograph of retina. Marked folding of the 
retina has produced structures bearing some resem- 
blance to dysplastic rosettes. Severe gliosis is pre- 
sent (hematoxylin and eosin, x40). 
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was generally intact. The choroid was extremely 
thin, with the choriocapillaris absent. The optic 
nerve was pulled into the eye and was atrophic. The 
sclera appeared thinned. 

Case 2 (111-10, Family 1)—A boy born with the 
Pierre Robin malformation complex (Fig. 5) was 
first seen by an ophthalmologist at age 2 !/» years in 
1959 because of nystagmus of the right eye for four 
months. This eye had no apparent vision, a mushy 
soft pressure, posterior synechiae, a posterior polar 
cataract, a totally detached retina with fixed folds, 
and a questionable mass behind the retina. Because 
of this and the poor visual prognosis, enucleation 
was performed. At that time, the left eye fixed and 





Fig. 4 (Blair and associates). Case 1. Photomicro- 
graph of posterior aspect of detached retina. Note 
optic nerve drawn into globe. Subretinal hemor- 
rhage and exudate in remnant of vitreous cavity are 
evident (hematoxylin and eosin, x10). 
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Fig. 5 (Blair and associates). Case 2. Note the maxillary and mandibular hypoplasia. The patient was born 
with the Pierre Robin malformation complex. Right eve has a prosthesis, left eye is blind as the result of 


retinal detachment. 





ly. The anterior segment, retina, 
disk, pressure, and angle on gonioscopy were nor- 
mal. The patient did well until age 5 Ve years, when 
he suddenly had loss of vision in his left eve. 
Examination revealed a large retinal detachment 
with multiple tears between 2 and 8 o'clock associat- 
ed with a large choroidal detachment. Surgery was 
unsuccessful, aud total retinal detachment with 
massive preretinal retraction ensued. 

The patient has been followed up at the otolaryn- 
gology clinic for partial deafness caused by both a 
sensorineural defect and chronic otitis media. The 
latter was believed to be related to his palatal 


E 


followed norma 

















Fig. 6 (Blair arid associates). Case 2. Photomicro- 


graph of detached retina. There is severe gliosis, 


are present (PAS, Harris-hematoxylin, x25). 






abnormalities, although the cleft palate had : 
repaired in early childhood. Other skeletal anoma- 
lies include maxillary hypoplasia, malocclusion, 
and kyphosis. 

The pathology specimen consisted of an intact 
eve, which seemed larger than average, with about 
3 mm of optic nerve attached (Figs. 6 and 7). Some 
intracellular edema of the basal corneal epithelial 





ge^ 


Fig. 7 (Blair and associates). Case Z. Photomicre- 


graph of retinal tear. Note communication of subret- 
inal space with vitreous space and the cellular 
membrane adherent to the inner surface of the retina 
(PAS, Harris-hematoxvlin, x25). 
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cells and considerable loss of endothelial cells were 
evident. There were areas of synechial closure of the 
angle. The iris showed rubeosis iridis and ectrepion 
uveae. The lens had posterior migration of the lens 
epithelium and bladder cell formation. The retrolen- 
ticular membrane contained blood vessels, prolifer- 
ated ciliary epithelium, chronic inflammatory cells, 
and pigment-containing macrophages. The ciliary 
body appeared cellular and showed extensive hyper- 
plasia of the nonpigmented and pigmented epitheli- 
um. Fibrinous exudate and red blood cells were seen 
in the vitreous cavity. The retina was totally de- 
tached and folded on itself with the internal limiting 
membrane in contact with photoreceptors. An or- 
ganized membrane overlying the anterior aspect of 
the detachment composed of dense connective tis- 
sue was evident. The detached retina showed 
marked loss of ganglion cells and photoreceptor 
cells and considerable gliosis. Marked hemosiderin 
deposition throughout the detached retina was evi- 
dent. The pigment epithelium was absent in many 
areas. Numerous large drusen were seen, and the 
subretinal space was filled with a proteinaceous 
exudate and accumulations of red blood cells. The 
choroid was atrophic. The sclera generally appeared 
thin, and there was atrophy of the optic nerve, with 
lass of nerve fiber bundles, increased cellularity, 
and thickening of the septa. 

Case 3 (H-1, Family D—The severely. myopic 
mother of Case | had come here in 1948 at age 11 
years, with bilateral peripheral retinal detachments. 
Surgery successfully reattached beth retinas. A 
small area of retinal pigmentation was noted in the 
left eve equatorially for the first time in 1956. There 
is now extensive perivascular retinal pigmentation 
overlying patches of pigment epithelial atrophy 
(Figs. 8-10). In 1976 she had high intraocular pres- 
sure, normal angles on gonioscopy, and subsequent- 
ly was treated for open-angle glaucoma. Presently, 
her best corrected visual acuity is 6/12 20/40) in 
each eye. Her lenses have fine, punctate, cortical 
opacities. Extensive liquefaction and degeneration 
of the vitreous body is evident, rendering it optically 
empty except for some discrete strands, Additional- 
ly, she has maxillary hypoplasia, micrognathia, and 
a dysplastic hip that recently required a total hip 
replacement. 

Case 4 (11-2, Family D—An aunt of both Cases I 
and 2 and sister of Case 3 was severely myopic and 
was first examined in 1954, at the age of 17 years. 
The fundi were described as myopic with a small 
ring of chorioretinal atrophy around each disk. Sub- 
sequently, she developed marked perivascular reti- 
nal pigmentation overlying atrophic pigment epi- 
thelium. Equatorially, these pigmented areas had a 
circumferential orientation, but more posteriorly 
their orientation was radial. Additionally, there were 
large peripheral areas of white-with-pressure. Her 
visual acuity was R.E.: 6/15 (20/50) and L.E.: 6/21 
(20/70), remaining essentially unchanged over the 
period of observation. Goldmann perimetry with the 
IVe test object revealed visual field defects corre- 
sponding to the perivascular pigmentary retinopa- 
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Fig. & (Blair and associates). Case 3. Photograph 
of fundus with the Pomerantzeff equator-plus fun- 
dus camera. Note presence of several areas of peri- 
vascular pigmentary retinopathy (large arrows). The 
pigmented areas tend to assume a circumferential 
orientation anteriorly, but a radial orientation as 
they extend more posteriorly. Note also the tortuosi- 
tv of the superior retinal vessels. To the right is 
circumferential chorioretinal scarring (small arrows) 
as the result of treatment of retinal detachment in 
1948. The glow to the far right is caused by the 
transscleral light source used. 





Fig. 9 (Blair and associates). Case 3. Standard 
Zeiss photograph of area of perivascular pigmentary 
retinopathy. Note tendency for the pigmentation to 
hug the vessel as well as to form irregular blotches. 
The underlying pigment epithelium is atrophic. The 
white spots are artifacts. 
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Fig. 10 (Blair and associates). Case 3. Fluorescein 
angiogram of area of perivascular pigmentary reti- 
nopathy. Note broad, discrete, perivascular b band of 
window defect consistent with pigment epithelial 
hypopigmentation and atrophy. 


thy. The mass electroretinogram responses revealed 
the a-wave, scotopic b-wave, and photopic b-wave to 
be reduced about 50% in amplitude with normal 
timing. The electro-oculogram revealed abnormal 
light pe ak to dark | trough ratios of 1.67 in the right 
eve and — al in De left. we loce al mae od — 


— 5 "m ninutes M d a ad o m “Then s 
threshold was at least 0.5 log units above the normal 
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cone plateau at 9 points in a horizontal line across 
the posterior 60 degrees of the fundus. Flicker 
fusion studies revealed reduced retinal function 
both centrally and peripherally in both eves. Extra 
ocular features include maxillary hypoplasia, nuore- 


— early degenerative arthritis, 

g arched palate 
were — abs d ities in affected 
members of Family 1. 


Case 5 (11-2, Family Z)—This girl (Fig. 11) was 
born with a cleft palate that was repaired at age 2 
years. At age 9 years, refraction revealed myopia of 


about 12 diopters in each eve. At age 14 years, she 
had bilateral giant tears exte nding: 300 degrees in the 
left eve and 270 degrees in the right eve, The left eve 
had become symptomatic one week before the pa- 
tient sought medical attention, and at See 
the retina was bunched into a bail in front of the 
disk and considered. inoperable. The right eve un- 
derwent three scleral buckle operations, subseque ut 
cataract surgery, and now has visual acuity of count 
ing fingers with a partially attached retina. At age 15 
years, PUE. le — eve Had iris — i and 


illary TUE clef e m arac hy 
nodactyly, scoliosis, kyphosis, pectus carinatum, 
early degenerative arthritis, and sensorineural hear- 
ing loss. 

On pathological examination the eve was enlarged 
and intact. The cornea showed mild epithelial ede- 
ue stromal M and p : jo dern 

Pre of he ane lu. ind * ers structures were 
aie ated. The iris stroma was atrophic, and hyper- 
plasia and cystoid changes of the iris pigment epi- 
thelium were seen. A hypermature cataract was 
present. Mild chronic inflammation of the entire 
uveal tract was evident. A evclitic membrane was 
present posterior to the lens. The retina was entirely 
detached, and on its anterior surface and within it. 
hirefringent ervstals were seen that were suggestive 





Fig. 11 (Blair ancl associates). Case 5 5. Note the midfacial flattening and maxillary hypoplasia. The patient 
was born with a cleft palate. Right eve has a chronic retinal detachment; left eye has a prosthesis. 
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Fig. 12 (Blair and associates). Case 5. Photemicro- 
graph of optic disk area. Note retinal detachment 
with proteinaceous preretinal and subretinal fluid. 
Optic atrophy is indicated by gliotic hypercellular- 
ity and widening of the septa in the optic nerve and 
widening of the subarachnoid space (hematoxylin 
and eosin, x25). 


of calcium oxylate when observed under crossed 
polarization. There was a dense proteinaceeus exu- 
date covering the retina. The retina itself showed 
marked gliosis. Survival of the bipolar cell laver was 
evident, but the ganglion cell layer and photorecep- 
tor cells were almost entirely gone. The choroid was 
atrophic, and the sclera was thinned. Marked optic 
atrophy was present. 


Additional abnormalities in affected 
members of this family include the fol- 
lowing: strabismus, depressed nasal 
bridge, high arched palate, bifid uvula, 
micrognathia, sensorineural hearing loss, 
hyperextensible joints, genu valgum, and 
pes planus. 


DISCUSSION 


There are several important benefits 
both to the patient and the family from 
early diagnosis of the Stickler syndrome. 
First, it may be possible to prevent blind- 
ness by appropriate treatment; for exam- 
ple, by glaucoma therapy or by prophy- 
lactic treatment of retinal breaks. Periodic 
examinations of the fundus should be 
performed because the retinal changes are 
progressive®® as was shown in Cases 3 
and 4. Second, affected adults and their 
families benefit from knowing the genetic 
implications of this diagnosis. Affected 
adults should be told their risk, that each 
of their sons or daughters has a 50% 
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chance of inheriting the mutant gene. 
Some affected adults may consider the 
disorder a reason for not having children. 
In other family members who are not 
aware of any ocular symptoms diagnosis 
may be made by family studies that are 
initiated after one affected member is 
identified. Third, the associated medical 
problems, such as hearing loss and arthri- 
tis, can be diagnosed more readily when 
the physician is aware of these potential 
associated features. Before the delivery of 
children of affected adults, plans can be 
made to care for the affected newborn, 
who may have respiratory distress be- 
cause of severe micrognathia and gloss- 
optosis. 

Table 1 lists the major manifestations 
of the Stickler syndrome according to 
Herrmann and associates.? They gathered 
many cases variously reported as Wag- 
ner’s disease, the Pierre Robin syndrome, 
and clefting syndromes associated with 
hyaloideoretinopathy as being consistent 
with the Stickler syndrome.* ?! (Current- 
ly, the Pierre Robin malformation com- 
plex is not considered to be a syndrome 
sui generis, but a nonspecific manifesta- 
tion of several different entities.??? It has 
been estimated that almost one half of 
these cases are associated with the Stick- 
ler syndrome.?) Although they considered 
it unjustified to regard each type of bony 
defect associated with retinal detachment 
as a separate entity, they recognized that 
improved clinical and biochemical tech- 
niques may prove the Stickler syndrome 
to be genetically heterogeneous, as in the 
case of other dominant connective tissue 
dysplasias. 

The course of the ocular disease in all 
of the above conditions, which have been 
reclassified as the Stickler syndrome, is 
similar to that seen in our cases. A recur- 
ring pattern of retinal detachment, failure 
to respond to surgery, and blindness is 
evident. This often occurs bilaterally, 
usually at a younger age than the ordin- 
ary patient with retinal detachment, and 
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TABLE 1 
STICKLER SYNDROME* 


EAEN e eç e ONAA SE AEEA rere rere 
.CXXCCC. Man emnes Arne rri al i e e nte P io dia 





Autosomal Dominant 


Ocular Complex 
Myopia 
Strabismus | 
Presenile cataract of variable type?® 
Open-angle glaucoma 
Vitreous degeneration with syneresis®3 and liquefaction,’ producing an optically empty vitreous? with 
membranes including whitish, translucent, circumferential, equatorial lines®29 
Fundus changes 
Myopic changes and atrophic thinning® 
White-with-pressure 
Perivascular retinal pigmentation overlying atrophic retinal pigment epithelium; this can extend far 
posteriorly with a radial orientation®®-29 
Lattice degeneration®6-2 
Retinal breaks which are often large, multiple, or both'-+630 
Retinal detachment with a relatively poor prognosis for repair!/6:30 
Subnormal electroretinogram, visual-evoked response, and electro-oculogram 


Orofacial Complex 
Facial bone hypoplasia: the facial appearance is variable depending on the extent to which each facial 
bone is hypoplastic (for example, flat midface, depressed nasal bridge, maxillary hypoplasia, micro- 
mathia) — 
arched palate 











At palate: this may take the form of frank cleft palate, submucous cleft palate (detectable by 
-or abnormal palatal mobility with rhinolalia aperta; cleft lip is not present 

ialformation complex: palatoschisis, micrognathia, and glossoptosis 

nalocclusion 













Hypotonia and re 

Various other | 
ossicles,” hip di 

Radiographic cha 





most frequently in myopic eyes. The de- pressure in the remaining eye in Case | 
tachments are often caused by large, cir- over a period of 18 months. We consid- 
cumferential tears with rolled edges. er this the best clinical indicator of pro- 
Although patients with the Stickler syn- gressive increase in vitreous traction. 
drome may develop prominent fundus  Freeman?? has emphasized that increas- 
pigmentary abnormalities and lattice de- ing white-with-pressure often precedes 
generation leading to retinal tears, these the development of giant tears in the 
need not be present for large retinal fellow eye. Such eyes should be followed 
breaks to occur, as seen in the eyes whose up closely and, perhaps, in some cases, 
histologic findings are presented here. prophylactic scleral buckling should be 
We observed progression of white-with- —considered.?3 
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The pathologic findings in our cases 
were total retinal detachments with 
marked folding, gliosis, and disorganiza- 
tion of the retina. Adherent vitreous was 
observed at the edge of a retina! break. 
Epiretinal membranes were present con- 
sistent with those seen in massive prereti- 
nal retraction. Other changes were inter- 
preted as secondary to inflammation and 
cataract surgery. Because these eyes were 
severely diseased at the time of enuclea- 
tion, they are more indicative of the ad- 
vanced secondary and late changes than 
the early milder changes of the condition. 
Van Balen and Falger? examined an eye 
removed after retinal detachment from a 
patient with palatoschisis and genu valga, 
features that suggest he had the Stickler 
svndrome. Little information is provided 
on the histologic findings other than the 
comment that there was a detached retina, 
calcification, and bone formation; there is 
no comment as to whether or not a mem- 
brane was present. 

Other affected members of Family 
reported here had carried the diagnosis of 
Wagner's vitreoretinal dystrophsy?* until 
the genetics consultant (R.M.L.) found 
that these patients also had the nonocu- 
lar features of the Stickler syndrome. The 
findings in the family originally described 
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bv Wagner? and later by Böhringer, 
Bn and Landolt” 3 are cH in 
ab norm alites werem scone spicuous,con- 
sisting of an apparently optically empty 
vitreous, equatorial vitreous membranes, 
peripheral pigmentary abnormalities, and 
vascular changes, the patients tended 
to lose vision because of presenile catar- 
act formation. Although retinal detach- 
ment and open-angle glaucoma were not 
seen in this family, they were observed in 
essentially every subsequent reported 
pedigree that was considered to have 
the Wagner syndrome on the basis of their 


other ocular findings. 12126-28 Indeed, 


retinal detachment is regarded as the most 
serious threat to vision. We do not believe 
that the absence of retinal detachment in 
Wagner's family means that the abnormal 
gene cannot produce it. It is probable that 
vitreoretinal abnormalities that predis- 
pose to retinal breaks are inherited rather 
than retinal detachment itself. The vitreo- 
retinal abnormalities described in Wag- 
ners patients are the type known to be 
associated with retinal detachment. 

The relation between the Stickler syn- 
drome and the Wagner syndrome is un- 
settled. Ways in which the Wagner syn- 
drome could be differentiated from the 


TABLE 2. 
WAGNER SYNDROME * 


Autosomal Dominant 
Myopia: often moderate, but may be severe 
Strabismus 


Cataract, usually beginning around puberty; mainly Poenat cortical punctate opacities, nuclear sclerosis, 


and complicated cataract 


Vitreous degeneration with syneresis and liquefaction: this produces an optically empty vitreous except for 
some vitreous membranes, notably a whitish, translucent, avascular, often fenestrated, band-shaped 
membrane, oriented circumferentially near the equator and extending into the vitreous from the surface of 


the retina 
Fundus changes 
Foci of choroidal atrophy 


Peripheral retinal pigmentation of the retina which can be perivascular 


Vascular sheathing, sclerosis, and caliber changes 


Subnormal electroretinogram 


pu--"-—-—-——————————————————— — — — — — — — — — 


— — — — — ————— — αα PVAR LA IAI αραναα 


* Modified from Wagner?* and Bohringer, Dieterle, and Landolt.?5 
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Stickler syndrome include the following: 
(1) clinical eve examination; (2) ocular 
histopathology; or (3) nonocular findings. 
First, some have considered the signs of 
the Wagner syndrome to be the optically 
empty vitreous and the circumferential, 
translucent membrane that extends from 
the surface of the retina a short way 
into the vitreous near the equator.?6?8 
Others?7-2* have stressed the chorioretinal 
changes. However, Hirose, Lee, and 
Schepens?! noted that within a single 
family, either could predominate in dif- 
ferent affected members. We have seen 
families in which one member required 
surgery for presenile cataract, had equato- 
rial membranes like those in Wagner's 
family, and no chorioretinal pigmentary 
changes. Other members of the family 
had peripheral perivascular retinal pig- 
mentary degeneration and retinal detach- 
ment. Extraocular abnormalities were 

ound sufficient for the diagnosis of 
» Stickler syndrome. Likewise, affected 
met bens in the families of our patients 

and published cases that we consider to 
have the Stickler syndrome5-?1307?? have 
refractive, lenticular, vitreal, chorioret- 
inal, and electrophysiologic changes con- 
sistent with the Wagner syndrome, in- 
cluding the circumferential, translucent 
equatorial membrane. Because of variable 
E cpressivity, particularly in an autosomal 
dominant condition, it seems unlikely 
tha any one sign (such as the equatorial 
membrane) will be invariably present in 
affected patients. In summary, there 
seems to be no clear basis on which to 
differentiate the Wagner syndrome from 
the Stickler syndrome clinically by the 
ocular examination. 

Second, the histopathologic findings in 
two severely diseased eyes with the Wag- 
ner syndrome reported by Alexander and 
Shea? are similar to those presented here. 
The ocular pathology in two of Wagner's 
original patients has been described.?5»:9435 
There was an avascular, amorphous pre- 
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retinal membrane that was adherent to the 
undetached retina and even went across 
the optic nerve. Equatorially, the mem- 
brane became separated from the surface 
of the retina and extended into the vitre- 
ous. In some areas, there was glial prolife- 
ration on the membrane. Although the 
retina and choroid were normal for the 
most part, there were areas of loss of 
pigment epithelium and photoreceptors, 
retinal atrophy and disorganization, intra- 
retinal pigmentation, nerve fiber loss, 
outer layer retinoschisis, and lattice de- 
generation. We believe similar histo- 
pathologic findings would be found ín 
Cases 3 and 4. However, the presence of 


these changes appears to be age- 
dependent. The patients described in 


Cases 3 and 4, at ages 11 and 17 vears 
Se ae not mc the o 
30 End 24. vears M bless ise, we clt e 
these changes were not present in the 
three eyes whose histologic findings we 
describe in this report because of the ages 
of the patients. 

Third, nonocular abnormalities have 
been noa Bono or ue 
most of ee —— have o consis- 
tent with the Stickler syndrome.! ^?1?? 
Two recent studies have investigated the 
occurrence of nonocular abnormalities in 
patients with the Wagner syndrome. 
Knobloch?? found radiographic evidence 
of mild, generalized epiphyseal dysplasia 
suggestive of the Stickler syndrome in 20 
of 21 patients in his series of the Wagner 
syndrome. Two of us (R.M.L. and T.H.) 
have undertaken an extensive assessment 
of all available members of 15 families 
with the Wagner syndrome. Five of these 
families have been previously reported as 
having the Wagner syndrome by Hirose, 
Lee, and Schepens.?! Each family had 
nonocular abnormalities consistent with 
the Stickler svndrome. 


On the other hand, not all patients 
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with Wagner-like vitreoretinal degenera- 
tion have a pattern of associated abnormal- 
ities consistent with the Stickler syn- 
drome.92?37 Patients with spondyloe- 
piphyseal dysplasia congenita have a 
depressed nasal bridge, cleft palate, and 
sensorineural hearing loss.?? However, 
they are readily differentiated frem the 
Stickler syndrome by their severe sxeletal 
dysplasia with disproportionate dwarf- 
ism. Cotlier and Reinglass?? described a 
family with a Marfan-like syndrome with 
Wagner-like hyaloideoretinal degenera- 
tion, lens coloboma, dislocated lenses, 
dolichostenomelia and arachnodactyly 
that thev contrasted with the Stickier syn- 
drome. Further investigation is needed to 
determine the following: (1) what pat- 
terns of abnormalities may occur with 
Wagner-like vitreoretinal degeneration; 
for example, will some groups o£ cases 
now classified as the Stickler syndrome 
be shown to constitute distinct, inde- 
pendent entities, and (2) whether there 
are pedigrees with the Wagner syndrome 
that have no systemic involvement on 
close examination. On the basis of the 
above, most patients who have the ocular 
manifestations of the Wagner syadrome 
should be considered to have the Stickler 
syndrome. 

One other clinical entity, the Mar- 
shall syndrome, resembles and may even 
be synonymous with the Stickler syn- 
drome.” The Marshall syndrome has 
similar manifestations that differ only in 
their frequency of occurrence." In the 
Marshall syndrome cataracts are more fre- 
quent, the facial anomalies are more 
prominent, and the chorioretinal changes 
and retinal detachment are less frequent. 
The presence of thickening of the calvari- 
um and calcification of the dura mater in 
patients with Marshall syndrome are con- 
sidered important differences. 

To the best of our knowledge, no 
other disorder shares the same pattern of 
ocular and nonocular features of the 
Stickler syndrome. Hereditary conditions 
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that have been associated with retinal 
detachment, such as the Marfan syn- 
drome, homocvstinuria, the Kniest syn- 
drome, and the Ehlers-Danlos syndrome, 
have systemic abnormalities clearly dis- 
tinguishable from the Stickler syndrome. 
Other vitreoretinal degenerations, such as 
snowflake vitreoretinal degeneration,*! the 
Goldmann-Favre syndrome, and con- 
genital retinoschisis, can be differentiated 
from the Stickler syndrome on the basis 
of mode of heredity, ocular abnormalities, 
and the absence of nonocular findings. 
Paravenous retinochoroidal atrophy? re- 
sembles the perivascular pigmentary 
retinopathy described above by ophthal- 
moscopy, angiography, and electroret- 
inography, but is unassociated with 
the other ocular and systemic features 
of the Stickler syndrome. The ocular find- 
ings in the cases with radial perivascular 
chorioretinal degeneration of Hagler 
and Crosswell?? impress us the same as 
those in the Wagner and Stickler syn- 
dromes. Nonocular abnormalities were 
not discussed. 

In conclusion, the Stickler syndrome is 
a relatively frequent condition with mul- 
tiple ocular and extraocular manifesta- 
tions. It should be considered as a possi- 
ble cause in the following: (1) all cases of 
congenital myopia; (2) vitreochorioretinal 
changes suggestive of Wagner's disease; 


(3) rhegmatogenous retinal detachment, 


especially in the presence of a family 
history, youth, and the absence of trauma; 
(4) posterior cleft palate, even when 
minor in degree; (5) the Pierre Robin 
malformation complex; (6) unexplained 
juvenile arthropathy; and (7) mild epi- 
physeal dysplasia. 


SUMMARY 


The ocular histopathologic findings in 
three patients with the Stickler syndrome 
from two families included the following: 
total retinal detachment with marked 
folding, disorganization of the retina, and 
a preretinal membrane. The progression 
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of the fundus lesions was followed up in 
two patients during the course of 30 and 
24 years. Many cases variously reported 
as Wagner's disease, familial retinal de- 
tachment, hyaloideoretinopathy with cleft 
palate, and the Pierre Robin syndrome 
probably were the Stickler syndrome. 
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Fifty years ago this X 


Month in The Journal 


The — Congress of Ophthalmology 
Certain definite trends of research and interest in clinical and 
laboratory problems made themselves felt; glaucoma, as always, 
both as regards etiology and therapy, a subject open to. prepidice, a 
marked differences in clinical judgment, and lacking a definite base Ee 
of action; detachment o: the retina, with mos | promising results and. 


many cures reported from operative. proe d 







ires based on finding — 


and scarifying the tear in the detachment; cataract extraction in the —— 
capsule, with elaborate as well as clumsy methods discarded, and a 
certain rationale in indications and. proceedings. becoming estab- 


lished. It is not, however, within the sco 
rticle of much 
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it be possible in an 


fan editorial, nor would 
length to discuss the | 






scientific aspects of the congress. p o F 
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OCU LAR MANIFESTATIONS AND TREATMENT OF HEMIFACIAL 























Hemifacial wasting!^? of the skin, sub- 

c utaneous — mu RUE and Done: is 
hanilicial ‘athophy Goer: — 
or localized scleroderma. The distinction 
usually depends on the absence or pres- 
» respec tivelv, of skin pigmentation 
other inflammatory changes. It is 

a d ficult, if not impossible, to differ- 
te viget the two. They may be 
Tiens a of the same 
| cause — u rd own. 


"S sy ice 56 — 
phy; and partial lipodystrophy 
iquer-Simons disease)" Facial at- 
D v in partial lipodystrophy, however, 
Uda always bilateral and involves only adi- 
pose tissue. | 

Progressive hemifacial atrophy usually 
begins during the first or second decade 
of life, and occasionally, cases have start- 
ed in middle or old age. The most com- 
- mon early sign is a painless cleft or fur- 
row near the midline of the face. This 
coup de sabre marks the boundary be- 
tween. normal and atrophic tissue. The 
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nnal — x pm varie ba r 
with T — uec. Be 
have relatively minimal atrophy (micro- 
form). 

In addition to facial wasting that may 
ends He Dr salivar y ee and 
Bees “of — or reals in- 
volvement of the trunk and extremities 
occasionally occur. Unilateral involve- 
ment of such organs as the brain, ear, 
larynx, esophagus, diaphragm, and kid- 
ney, as well as other anomalies and condi- 


tions, have been reported and summa- 
rized.? 


Manv ophthalmologic conditions have 
been described in patients with hemifa- 
cial atrophy. Reported findings?? include 
enophthalmos, rarely exophthalmos, eve- 
lid atrophy, loss of cilia, blepharoptosis, 
blepharophimosis, pupillary abnormali- 
ties, Horner's syndrome, heterochromia, 
heterochromic cvyclitis, various other in- 
flammatory disorders, muscle pareses, 
retinal abnormalities, and phthisis. These 
findings nave — — Cd in 
single case reports?" 
provided an adn clini E — ba: 
cause of the wide variability of manifesta- 
tions. 

In the past, a wide variety of treatment 
techniques has been used? The results 
have been generally poor. The recon- 
struction of facial contour has been at- 
tempted with grafts of fat, dermis and fat, 
fascia, bone, cartilage, and various allo- 
plastic materials. In severe cases, particu- 
larly when previous or repeated absorp- 
tion of free grafts has occurred, pedicle 
flaps have been used. 
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Fat, dermis and fat, fascia, and other 
soft tissue grafts are partially absorbed in 
all patients. These grafts may also partici- 
pate in the underlying wasting process in 
patients with hemifacial atrophy. Bone 
grafts have met with some success in 
building up atrophic maxillae. Synthetic 
implants such as polyethylene and poly- 
vinyl often extrude. 

In recent years, we have been treating 
these patients with fluid silicone injec- 
tions. The results have been extra- 
ordinarily good and in marked contrast to 
the generally poor results of previous 
methods of treatment. 

We describe herein case histories of 11 
of the 59 patients presently being fol- 
lowed up by us. The purpose is to obtain 
a more cohesive picture of the ocular 
abnormalities encountered in hemifacial 
atrophy and to review our experiences 
with fluid silicone injections. 


CASE REPORTS 


Case ]—In 1967 a 23-year-old woman had a mild 
left hemifacial atrophy, primarily involving the soft 
tissues of the cheek, the maxilla, and the forehead. 
The atrophy had begun at age 10 years and pro- 
gressed for approximately three years. It then stabi- 
lized except for mild increases after each of two 
pregnancies. She was treated with 11.6 ml of fluid 
silicone injections over 26 months with a good 
result. 

At age 26 years, the patient noted intermittent 
vertical diplopia that became increasingly frequent 
and finally constant by age 29 years. A depressed 
superior suleus and 1.5 mm of enophthalmos was 
noted. The left upper eyelid was thin medially with 
an early coloboma. The left lower eyelid was atroph- 
ic laterally. The left pupil was 0.5 mm larger than 
the right. There was 25 prism diopters of left hyper- 
tropía in the primary position. This increased to 25 
to 30 prism diopters in right upgaze and downgaze. 
There was moderate overaction of the left inferior 
oblique muscle and slight to moderate underaction 
of the left superior oblique muscle. Intraocular 
pressures were R.E.: 14 mm Hg and L.E.: 10 mm 
Hg. 

In late November 1973, the patient underwent a 
10-mm left inferior oblique muscle recession. This 
reduced her primary position deviation to 4 prism 
diopters of left hyperphoria. She was markedly 
improved symptomatically and remained so until 
early 1977 when she began to note increasing asthe- 
nopia and recurrent diplopia. By June 1977 there 
was 13 prism diopters of left hyperphoria in the 
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primary position. This increased to 30 prism diop- 
ters of left hyperphoria in right downgaze and 
decreased to 7 prism diopters of left hyperphoria in 
right upgaze. There was moderate underaction of 
both the left inferior oblique muscle and left superi- 
or oblique muscle. In July 1977 the patient under- 
went a 14-mm left superior oblique muscle tuck. 
After an initial overcorrection, this reduced the 
primary position deviation to 1 prism diopter of left 
hyperphoria and she became asyptomatic. 

Case 2—4A 6-year-old girl (Fig. 1) was first seen by 
us in late 1974 with a three-vear history of severe 
progressive right hemifacial atrophy involving the 
forehead, the temporal fossa, the orbit, the soft 
tissues of the cheek, the maxilla, the mandible, and 
the ala of the nose. Best corrected visual acuitv was 
6/6 (20/20) in both eyes with a refraction of R.E.: 
+2.50 and L.E.: +0.50. There was 6 mm of enoph- 
thalmos. The right pupil was 3 mm, irregular, and 
poorly reactive. It did not dilate well with cyclople- 
gics. The left pupil was 6 mm and normally reactive. 
The right eye felt slightly soft but applanation 
tonometry could not be performed because of inade- 
quate cooperation. The right fundus revealed retinal 
striae extending in a spoke-like configuration from 
the fovea. The disk margin was blurred. The left 
fundus was normal. We believe the fundus changes 
may have been caused by hypotony or vitreous 
changes producing contraction of the internal limit- 
ing membrane. | 

Over the next 27 months the patient received 
20.1 ml of fluid silicone injections to the right side of 
the face. The cosmetic result was good (Fig. 2). No 
attempt was made, however, to correct the enoph- 
thalmos. 

Case 3—A 31-year-old woman had a 15-year histo- 
ry of severe progressive right hemifacial atrophy 
with additional involvement of the right breast and 
butteck. The orbit, the temporal fossa, the soft 
tissues of the cheek, the maxilla, and the upper lip 
were all affected. Hertel exophthalmometry at base. 
90 was R.E.: 9.5 and L.E.: 13.5. A depressed superi- 
or suleus and diffuse, marked thinning of the right 
lower evelid were noted. Cilia were sparse. Slit-lamp 
examination revealed a l-mm central pigment de- 
posit. on the endothelium of the right cornea. The 


irides were brown-green but there were several 


sectoral patches of blue atrophic iris in the right eye. 
The largest was nasally and contained an area of 
transillumination near the iris root. The hetero- 
chromia was first noticed by the patient three or four 
years previouslv. The patient was treated with 
14.1 ml of fluid silicone injections to the temporal 
fossa, cheek, and upper lip for nine months with a 
good result. 

Case 4—A 15-year-old girl (Fig. 3) had the onset 
of mild left hemifacial atrophy at age 7 vears with 
progression for three years. A typical coup de sabre 
defermity of the forehead developed that was treat- 
ed with 8.5 ml of fluid silicone injections during a 
period of 12 months (Fig. 4). Additionally, she had 
moderate atrophy of the ala of the nose and mild 
involvement of the orbit. Best corrected visual acu- 
ity was 6/4.5 (20/15) in both eves with a refraction of 





VOL. 88, NO. 5 





Fig. 1 (Muchnick, Aston, and Rees). Case 2. 5e- 
vere right hemifacial atrophy. involving forehead, 
temporal fossa, orbit, soft tissues of cheek, maxilla, 
mandible, and ala of nose. 


RE.: —100 + 0.75 x 75 degrees and L.E.: +0.50. 
There was 1.5 mm of left enophthalmos and a detect 
in the superior orbital rim medially. A slight lag of 
the left inferior rectus was noted. Applanation pres- 
sures were R.E.: 12 mm Hg and L.E.: 9 mm Hg. 
Case 5—A 23-year-old man first consu hed us in 
March 1975 with a history of severe left hemifacial 
atrophy beginning at age 10 years and stabilizing 
after four to five years. He had moderately severe 
involvement of the soft tissues of the cheek, the 
maxilla, and the ear, and severe involvement of the 
upper lip, the soft tissues of the chin, the mandible, 
and the tongue. Additionally, the patient had severe 
atrophy of the soft tissues of the left buttock and 
right Hank. The orbital area was relatively spared, 
l loss of cilia 





229 ml of fuid silicone injections for 30 months 
and is still receiving treatment. 

Case 6—A 14-vear-old girl (Fig. 5) had a four-year 
history of severe progressive left hemifacial atrophy 
involving the temporal fossa, the soft tissues of the 
cheek, the maxilla, and the upper lip. A biopsy 
revealed. scleroderma. There was | mm of enoph- 
thalmos. and a depressed superior sulcus. The globe 
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Fig. 2 (Muchnick, Aston, and Rees) Case 2. Pa- 
tient has received 20.1 ml of fluid silicone injections 
for 27 months. 


was | mm lower than its fellow. The left pupil was 


treated with 25.0 ml of fluid silicone injections to the 
temporal fossa, cheek, and upper lip for 38 months 


Ye 
E] 
iz 
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ma and progressed until age 11 years (Fig. 7). He 


have seen, with almost complete atrophy of the soft 
tissues of the left side of the face. Only the forehead 


the mandible. Uncorrected visual acuity was b/f 
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3 
ptosis with eyelid fissures measuring BLE. 9mm and 
LE: 8 mm. Levator muscle function was R 
13 mm and L-E.: 8 mm. Marked left upper eyelid 
was noted. The left lower eyelid was diffuse! 
atrophic with loss of cilia. Hertel exophthalmometry 
at base 90 was R.E.: 16 and L.E.: 9. The superior 
and inferior sulei were markedly depressed. The 
eyes were orthophoric in the primary position. 
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Fig. 7 ! (Muchnick, Aston, and Rees). Case 7. Se- 
vere A E left hemifacial atrophy with skin 
discoloration. Only forehead and nose spared. 


There was moderate under action of the left inferior 
oblique muscle and slight underaction of the le ft 
superior rectus, left medial rectus, and left lateral 
— muscles, Intraocular pressures were RE: 

im Hg and L E: : 5 mm Hg. Indirect ophthalinos- 
on revealed a lightly pigmented retinal pigment 
epithelium and | ecient choroidal pattern in the 
left eve and a mal right eye. He has received 
si ml of fluid silicone injections (Fig. 8) since age 
Li years and is still in treatment. He has alxo had an 
otoplasty. i 

Case 8—A 16-year-old girl had the onset of mod- 
erate right hemifacial atrophy at age 4 vears with 
pee sion until age 9 years, The atrophy affected 
all the soft tissues of the face, with bony involve- 
ment of the zvgoma and maxilla. She had received 
30.0 ml of fluid silicone injections during the past 82 
months with significant improvement, The right 
lower eyelid was diffusely atrophic with marke 4l loss 
of e ilia. (The right globe was 4 mm lower and there 

3 mm ol esophthalmos. App! lanation pressures 
were RE.: i0 nun Hg and LE; i4 mm He. 

Case 9—À 22-year-old man hac tthe onset of severe 
left hemifacial atro i at age 16 wears with progres- 
sion for four veats. He had diffuse involvement of 
the soft tissues of the face as well as bony involve- 
ment of the gvwena and maxilla. He had an iliac 
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Fig. 8 (Muchnick, Aston, and Rees). Case 7. Pa- 
tient has received 51.1 ml of fluid silicone injections 
and is still receiving treatment. 


bone graft to his left orbital foor shortly be fore we 
first saw him. This improved intermittent vertical 
diplopia that he had been experiencing for about 
four vears. Best corrected visual acuity was Robe: 
6/4.5 (20/15) and L E: :6/7,5—-(90/25 ~) with a re Irac E 
tion of R.E. -5.75 + 0.75 x 85 degrees and E 
—-4.00 + 2.50 x 8ü Ped There was 5 nun er 
enophthalinos, and a markedly depressed superior 
suleus. The globe was 3 mm lower. The right pr s 
was 4 mm and normally reactive, The left was 8 i 
d d 
h 





and fixed. The left. pupil constricted with 
pilocarpine; the right did not. A slight lett hws 

phoria in the primary position was noted. This s 
increased to 20 prism diopters of left hy Ry RE. in 
upgaze. There was moderate restriction ol elevation 


in the left eve and slight restriction of adduction and 
EET 


abduction. — aocular pressures were BLESS I2 nun 
He and LE 8 mm Hg. MP fundi revealed eur 


mvopic — He received 10.0 ml of fluid sili 
cone injections for 12 months with a good result. 
Case 1O—A T-year-old boy recently had a threc- 
vear history of severe progressive right hemilacia i 
atrophy. There was near total atrophy of the sul 
taneous Hssne of the cheek, 
volvement of the temporal fossa, the zygoma, aud 
the maxilla. Moderate involvement of the tongue 
and mandible was noted. The orbital 


ny well as severe “<i 


Area WHS 
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spared; the results of the eve examination were 
normal. He has not yet received any treatment. 

Case li——AÀn il-year-ald girl had tae onset of 
severe left hemifacial atrophy at age 3 years with 
progression until age 8 years. She hae severe in- 
volvement of the soft tissues of the check and chin, 
the ala of the nose, and the upper lip. Milder 
involvement of the forehead, the zvgoma, and the 
maxilla was noted. One millimeter of erophthalmos 
and slightly depressed superior and inferior sulci 
were evident. The right lower eyelid was slightly 
thin laterally. The left iris was slightly — than 
the right. She was treated with 9.5 ml of fluid 
silicone injections for 22 months with significant 
improvement. 


DISCUSSION 


The 11 patients in this series were se- 
lected to show the various ocular abnor- 
malities encountered in hemifacial atro- 
phy. Although previous studies*™ indi- 
cated that just over 10% of the patients 
h ad ocular — a pon screen- 





inc icidence di ud — Whether 
this represents a true difference. is a result 
of our being referred more severely. af- 
fected patients, or a more careful ocular 
evaluation is uncertain. 

There were seven women and four 
men in this series. This agrees with 
hogers'! finding that the disease occurs 
more frequently in women in a ratio of 
3:2. He reviewed 670 previously reported 
Cases. 





In our series the left side was 
affected in seven patients anc the right 
side in four patients. Rogers found a 


slight predilection for the left side. The 


difference however, was not statistically 
significant. = 
The patients in this series show the 
variable expression of hemifacial atrophy. 
They range from mild relatively diffuse 
involvement (Case 1) to modezate diffuse 
(Case 8) to severe diffuse (Case 9) to 
localized (Case 4) involvement The other 
patients show still other degrees of in- 
volvement. The patients also exhibit the 
variable degree of ocular abnormality. 
They range from no involvement (Case 
10) to mild (Cases 5, 6, and 1D to moder- 
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ate (Cases 1, 4, and 8) to severe (Cases 2, 
3, 7, and 9) involvement. 

The most common manifestation of oc- 
ular involvement was enophthalmos. It 
was present in nine of the ten patients 
with ocular findings and ranged from 
] mm (Cases 6 and 11) to 7 mm (Case 7). 
Enophthalmos is the result of loss of 
orbital fat. 

Changes in the eyelids were also com- 
mon. Six patients (Cases 1, 3, 5, 7, 8, and 
11) had varying degrees of [ewer eyelid 
atrophy. One patient (Case 1) had upper 
eyelid involvement as well. This apparent 
precilection for the lower eyelid has not, 
to cur knowledge, been previously ob- 
served, The changes ranged from mild 
localized atrophy (Case 11) to more ad- 
vaneed localized atrophy forming an 
early coloboma!? (Case 1) to diffuse 
marked loss of entire eyelid substance 
and cilia (Cases 3, 7, and 8). One patient 
(Case 7) had mild blepharoptosis with 
decreased levator muscle function and 
eyelid lag on downgaze. This may be 
caused by involvement of the levator 
muscle in the atrophy.?'!5 

Flattening of the maxilla occurred in all 
but the most mildly affected patient (Case 
4). The zygoma was similarly involved in 
four of the more severely affected patients 
(Cases 8, 9, 10, and 11). This bony in- 
volvement contributed to flattening of the 





cheek. In three patients (Cases 6, 8, and 
9), the maxillary involvement progressed 
“to inferior orbital rim and floor defects 


severe enough to cause the globe to be 
lower than its fellow. One of these pa- 
tients (Case 9) required an iliac bone graft 
to the orbital floor. One patient (Case 4) 
had a superior orbital rim defect. 

Visual acuity was uniformly good. 
Only one patient (Case 9) with ocular 
involvement had a visual acuity as low as 
6/7.5 (20/25). Several patients with severe 
involvement (Cases 2, 3, and 7) had visual 
acuity of 6/6 (20/20). Thus, despite occa- 
sional reports of visual loss from 
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phthisis!?!6 and fundus abnormalities,!9 
the prognosis for vision seems to be good. 
Four patients (Cases 2, 4, 7, and 9) were 
more hyperopic or less myopic in the 
affected eye. 

In two patients (Cases 1 and 6) the 
pupil on the affected side was slightly 
larger than on the unaffected side, but 
with normal reactions. One severely af- 
fected patient (Case 9) had a fixed dilated 
pupil that constricted with 0.2546 pilocar- 
pine. Another (Case 2) had a miotic, irreg- 
ular, poorly reactive pupil. These proba- 
bly represent a tonic pupil and an Argyll 
Robertson pupil, respectively. 

Previous reports have also indicated 
that pupillary abnormalities are common 
and varied. Lindemann?? described pu- 
pillary disturbances in 11 of 19 patients 
with ocular involvement. A dilated pupil 
on the aífected side more often than a 
miotic pupil was noted. Tonic pupils and 
Argyll Robertson pupils have been previ- 
ously described.!? Horner’s syndrome, re- 
portedly common,!*!$ did not appear in 
our patients. The different pupillary ab- 
normalities are probably caused by dif- 
ferent lesions of the sympathetic or para- 
sympathetic nervous system, or both. 

Iris abnormalities were noted in two 
patients. In one (Case 11) the iris on the 
affected side was slightly greener than on 
the unaffected side. In the other (Case 3) 
patches of sectoral iris atrophy were 
noted. In both, pupillary reactions were 
normal and there was no iritis. Hetero- 
chromia!? and sectoral iris atrophy? have 
been previously found in hemifacial atro- 
phy. Sugar and Banks" reported a case of 
heterochromic cyclitis. Additionally, they 
reviewed two cases of heterochromia and 
12 cases of heterochromic cyclitis. They 
suggested that both the heterochromic 
cyclitis and the hemifacial atrophy may 
be the result of neurovascular or neuro- 
trophic changes resulting from distur- 
bances of the sympathetic nervous sys- 
tem. 
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Five of the seven patients with signifi- 
cant orbital involvement (more than 1 mm 
of enophthalmos) had intraocular pres- 
sures at least 3 mm Hg lower on the 
affected side than on the unaffected side. 
The child (Case 2) in whom intraocular 
pressure could not be measured had a soft 
eye on palpation. This relative hypotony 
has not, to our knowledge, been previous- 
ly reported although rare instances of 
phthisis have.1?:16 The origin of the hy- 
potony is not clear. Hypotony, like het- 
erochromic cyclitis, may be the result of 
neurovascular or neurotrophic changes. 

Two patients (Cases 1 and 9) had sig- 
nificant vertical motility disturbances that 
required surgery. Another two (Cases 4 
and 7) had milder motility disturbances 
that did not cause diplopia or require 
treatment. Limitation of ocular move- 
ments has been previously reported as a 
common finding.!? It may be secondary to 
mechanical restrictions, involvement of 
the muscles in the atrophy, or cranial 
nerve pareses, 

Two patients with severe ocular in- 
volvement had ipsilateral fundus abnor- 
malities. One patient (Case 2) had retinal 
striae extending in a spoke-like configura- 
tion from the fovea and a blurred disk 
margin. These changes may have been 
caused by hypotony or a vitreous abnor- 
mality producing contraction of the inter- 
nal limiting membrane. The other (Case 
7) had a lightly pigmented retinal pig- 
ment epithelium. Fundus changes appeai 
to be uncommon although a wide varicty 
have been reported and reviewed.? 8.10 
We could not find any previous reports on 
findings similar to the ones we observed. 

Fluid silicone injection has become thc 
major modality in our treatment of hemi- 
facial atrophy. Earlier results have been 
previously reported.7?:1? The treatment re- 
mains investigational. The technique in- 
volves the use of small volume injections 
repeated many times at two- to four-week 
intervals. The patients receive 0.5 to 
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2.0 ml of high viscosity medical grade 
silicone subcutaneously to the affected 
area of the face. The fluid silicone is 
injected aseptically through a 26- or 27- 
gauge needle. While the injection is being 
made with moderate pressure the needle 
is continuously moved through the sub- 
cutaneous space to insure an even spread. 
The needle is aspirated frequently to 
make sure that it is not in the lumen of a 
small vessel. After the injection, the treat- 
ed area is lightly but thoroughly mas- 
saged to disperse the silicone further. 
This technique results in a fine droplet 
dispersion of the silicone in the subcuta- 
neous tissues.?? Mild fibroplasia is stimu- 
lated and the silicone becomes fixed in a 
fine reticular fibrous network. Thus, the 
small volume of individual injections, the 
massage, and the two- to four-week inter- 
vals between injections all help to elimi- 
nate the migration or drifting that was a 
problem in early fluid silicone treatment. 
The use of medical grade silicone has 
eliminated granuloma formation. Com- 
plications have been limited to an occa- 
sional hematoma and occasional tissue 
firmness. 

The results have been generally excel- 
lent with marked improvement of facial 
contour, normal animation, and no tissue 
firmness. The amount of fluid silicone 
injected in the 11 patients in this series 
ranged from 8.5 ml (Case 4) to 51.1 ml 
(Case 7). The latter was given for 48 
months. No injections have been made 
into the eyelids because of possible dan- 
ger to the globe. Similarly, no attempt has 
been made to correct enophthalmos. We 
do not believe that a safe, effective proce- 
dure is presently available. Other adjunct 
procedures have been performed as re- 
quired in individual patients. These have 
included strabismus surgery, otoplasty, 
and iliac bone grafts. The bone grafts 
have been to the orbital floor to improve 
the position of the globe and to the anteri- 
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or maxilla to further improve facial con- 
tour. 


SUMMARY 


Enophthalmos, flattening of the maxilla 
that may progress to inferior orbital rim 
and floor defects, eyelid atrophy, and 
slight relative hypotony occurred in pa- 
tients with hemifacial atrophy. Less com- 
mon manifestations included pupillary 
and iris abnormalities, vertical muscle 
imbalances, and retinal changes. The 
prognosis for vision was good. Fluid sili- 
cone injection was the major modality in 
treatment and the results were generally 
excellent. 
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Ocular inflammation resulting from the 
common dog roundworm, Toxocara 
canis, frequently appears as a problem of 
differential diagnosis that may include 
congenital, inflammatory, and malignant 
abnormalities. The diagnosis of ocular 
toxocariasis is usually presumptive and 
based on clinical findings. Unlike other 
human parasites, the larvae of T. canis do 
not mature in man, and the ova, therefore, 
are not found in the stool. Additionally, 
the clinical features of systemic infection 
or visceral larval migrans are usually ab- 
sent when ocular involvement is detected. 
The clinical diagnosis is usually con- 
firmed by immunologic methods, but 
until recently, serologic tests for T. canis 
infection have lacked sufficient sensitivi- 
ty and specificity and were not considered 
reliable for the diagnosis of this parasite.! 
The development of the enzyme-linked 
immunosorbent assay for visceral larval 
migrans?? and ocular toxocariasis? seems 
to be an effective diagnostic method. 

We describe herein nematode endoph- 
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thalmitis in five patients in whom 
Toxocara specific antibody was found in 
both the serum and vitreous humor. 


CASE REPORT 


In January 1978, a 5-year-old girl was referred for 
evaluation of a^"lazyrighteye." Herophthalmichisto- 
ry was unremarkable and the patient denied having 
had a fever, cough, or malaise. There was a history 
of geophagia and the family had recently acquired a 
puppy that was said to have been dewormed. 

Physical examination revealed a healthy child 
with best corrected visual acuity of R.E.: 6/21 
(20/70) and L.E.: 6/7.5 (20/25). Retinoscopy could 
not be performed on the right eye but the left eye 
showed a cycloplegic refractive error of +0.75 
sphere. Slit-lamp examination of the right eye 
showed a moderate flare in the anterior chamber 
without a cellular response. The lens was clear in 
each eye. A moderate vitreous cellular reaction with 
freely movable vitreous cells and veils in the anteri- 
or and posterior vitreous of the right eye were noted. 
The fundus in the left eye was normal, but only the 
disk could be clearly visualized in the right eye. 

Laboratory examination revealed a white blood 
cell count of 5,600/mm? with a 596 eosinophilia. A 
serum enzyme-linked immunosorbent assay titer for 
Toxocara was positive to a 1:64 dilution. Initially 
the patient was given 40 mg of systemic prednisone, 
every other breakfast, and the dose was gradually 
tapered. 

During the following month, there was progres- 
sive loss of vision in theright eye to counting fingers 
at three feet. The left eye retained good vision. 
Results of physical examination on two occasions by 
her family pediatrician were unremarkable. 

The formation of dense vitreous membranes pro- 
gressed and were unresponsive to a second course of 
systemic corticosteroids. Ultrasonography showed a 
total retinal detachment, and a vitrectomy with 
scleral buckling was performed. A vitreous sample 
taken at the time of surgery had an enzyme-linked 
immunosorbent assay titer of 1:1,024 as compared 
with the 1:64 serum enzyme-linked immunosorbent 
assay titer. The vitreous was concentrated by centri- 
fuge and eosinophils were the predominant cells 
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found. The postoperative course was complicated 
by a massive periretinal proliferation and subse- 
quent retinal redetachment that resulted in a final 
visual acuity of light perception. The left eye contin- 
ued to have uncorrected visual acuity of 6/6 (20/20) 
without signs of inflammation. 


DISCUSSION 


With the exception of a monocular vit- 
reous inflammatory reaction, our patient 
was in good health and signs of systemic 
disease were absent. The physical exami- 
nation and the hemogram did not support 
the presence of visceral larval migrans; 
however, the clinical impression of Toxo- 
cara endophthalmitis was supported by a 
positive enzyme-linked immunosorbent 
assay titer in both the serum and vitreous 
samples. 

Toxocariasis is a disease of children 
acquired by the ingestion of soil contain- 
ing ova of the nematode T. canis. The 
eggs, which are extremely resistant to ad- 
verse environmental conditions, hatch in 
the stomach and small intestine and lar- 
vae penetrate the bowel wall and enter 
the systemic circulation. The larvae show 
a predilection for invasion of the liver, 
lungs, heart, and eye where they cease to 
maturate. Because eggs are not passed in 
the feces, infection is difficult to docu- 
ment and a clinical diagnosis is presump- 
tive, i5 

Systemic infection can produce a vis- 
ceral larval migrans syndrome character- 
ized by fever, cough, malaise, hepato- 
megaly, leukocytosis, eosinophilia, and 
hyperglobulinemia.® A history of pica and 
exposure to dogs is typical and the course 
is usually self-limited.! 

In contrast, the ocular form of this 
disease is rarely associated with the previ- 
ous findings and occurs in older child- 
ren. Although T. canis was identified 
by Werner? in 1782, inflammatory ocular 
disease was unknown to ophthalmolo- 
gists until its recognition by Wilder in 
1950. After examining 46 pseudogliomas 
from eyes that had been enucleated after 
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the clinical diagnosis of retinoblastoma, 
24 specimens had larval remnants. These 
remnants were later identified as T. canis 
by Nichols® in 1956. 

The ocular form appears as either a 
vitritis or as a focal inflammatory mass 
that resolves slowly, but which some- 
times produces a retinal detachment. 
Rarely, patients will have hypopyon.!? Al- 
though unilateral disease is most common, 
bilateral cases have been reported.!1:1? 

The diagnosis of ocular toxocariasis is 
based on the ophthalmoscopic appear- 
ance of the lesion and a history of expo- 
sure to puppies.!? Because the parasite 
does not pass eggs in human feces, few 
reliable tests have been available to con- 
firm the clinical diagnosis. 

Shields, Lerner, and Felberg!* suggest- 
ed that aqueous cytology is a useful ancil- 
lary test to distinguish nematode en- 
dophthalmitis from retinoblastoma, but 
the presence of eosinophils is not specific 
for Toxocara. Serodiagnostic studies in 
the past have been inadequate because of 
their lack of sensitivity and specificity. 
Recently, enzyme-linked immunosorbent 
assay using larval T. canis antigen has 
been shown to be both specific and sensi- 
tive for T. canis.3 False-positive reactions 
caused by the presence of heterophile 
antibody, C-reactive protein, or antibod- 
ies to other parasites are eliminated b: 
previous absorption of the test serum 
with ascarid antigens.'? 

When the serum enzyme-linked immu- 
nosorbent assay was evaluated in patients 
with presumed visceral larval migrans, it 
was 78% sensitive and 92% specific at a 
diagnostic titer of 1:32.3 In patients with 
ocular toxocariasis, it was 90% sensitive 
and 90% specific at a serum titer of 1:8." 
The 1096 false-positive rate in ocular sero- 
diagnosis may be attributed to the 10% 
seroprevalence of titers 1:8 or higher, 
reported by Glickman and associates! 
among healthy children. 

In our case the patient had an active 
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TABLE 1 


TOXOCARA ANTIBODY IN THE SERUM AND VITREOUS OF 
PATIENTS WITH PRESUMED OCULAR TOXOCARIASIS 


Patient No., 


Age (yrs), 

Sex Clinical Observation 
l, 6, Endophthalmitis 
2-4. Peripheral mass, 


retinal detachment 
Endophthalmitis 
Peripheral granuloma, 

retinal detachment 
Vitritis, retinal 

detachment 


*Case report. 


inflammatory response that did not re- 
spond to systemic corticosteroids on two 
different occasions. The inflanmatory re- 
sponse showed signs of organization that 
produced traction on the retina. Because 
of this, a vitrectomy was performed that 
provided an opportunity to examine vitre- 
ous fluid for Toxocara antibody and com- 
pare it with the serum titer. 
Enzyme-linked immunosorbent assay 
titers in four additional patients with 
clinical ocular toxocariasis who had both 
serum and vitreous submitted for analysis 
to the laboratory of one of us (L. G.) are 
shown in Table 1. In all five patients, the 
vitreous titer was either equal to or greater 
than the serum titer, suggesting the possi- 
bility of local antibody production or 
concentration in the vitreous. In contrast, 
no Toxocara antibody was found in vitre- 
ous samples obtained from ten eyes of 
patients who had surgical repair of rheg- 
matogenous retinal detachment or dia- 
betic traction detachments. One of these 
patients had a serum titer of 1:8 (Table 9). 
Although we do not advocate the indis- 
criminate use of vitreous sampling, the 
use of vitreous in conjunction with serum 
antibody levels appears to increase the 
specificity of enzyme-linked immunosor- 
bent assay for Toxocara. For example, if 


Duration ELISA Titer 

of Signs Serum Vitreous 
l mo 1:8 1:64 
] mo 1:1,024 1:1,024 
l mo 1:16 1:256 
2 yrs 1:16 1:64 
l mo 1:64 1:1,024 


serology alone was used, one of the ten 
control patients would have been consid- 
ered positive for ocular toxocariasis. Suf- 
ficient sensitivity of the enzyme-linked 
immunosorbent assay is indicated by the 
presence of titers of 1:8 or higher in all 
five cases of presumed clinical ocular 
toxocariasis. 

Recently, Glickman and associates!$ 
described a patient with systemic visceral 
larval migrans and an iris lesion, who had 
a serum enzyme-linked immunosorbent 
assay titer of 1:2,048 and an aqueous 
enzyme-linked immunosorbent assay titer 


TABLE 2 


TOXOCARA ANTIBODY IN SERUM AND 
VITREOUS OF PATIENTS UNDERGOING REPAIR OF 
RHEGMATOGENOUS OR DIABETIC 
RETINAL DETACHMENTS 


ELISA Titer 
Patient No. Serum Vitreous 
1 0 0 
2 0 0 
3 1:8 0 
4 0 Q 
5 0 0 
6 0 0 
1 1:2 0 
8 1:4 0 
9 0 0 
10 0 0 
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of 1:16. The cause of this disparity re- 
mains unclear. 

In selected cases, enzyme-linked im- 
munosorbent assay for Toxocara anti- 
body in serum and vitreous appears to be 
useful for the serodiagnosis of inflamma- 
tory ocular disease. Our report emphasiz- 
es the relationship between the serum and 
the vitreous titers. Vitreous aspiration is 
not without risk and the clinical setting 
may limit testing to serum only. If serum 
titers alone are used, they must be care- 
fully interpreted because of the ubiqui- 
tous nature of T. canis and the percentage 
of apparently healthy children who have 
antibody to this parasite.!5 


SUMMARY 


Five patients had a clinical diagnosis of 
nematode endophthalmitis and had both 
a serum and vitreous titer for Toxocara 
antibody. All five patients had a vitreous 
titer that was equal to or greater than the 
serum titer. Serum and vitreous obtained 
from ten other patients who had no evi- 
dence of endophthalmitis did not show 
this correlation. 

This study provides the clinician with a 
further understanding of the meaning of a 
positive enzyme-linked immunosorbent 
assay titer as well as an additional area for 
analysis in selected patients with ocular 
inflammation. 
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TREATMENT OF PSEUDOMONAS ENDOPHTHALMITIS ASSOCIATED 
WITH PROSTHETIC INTRAOCULAR LENS IMPLANTATION 


DALE N. GERDING, M.D., BROOKS J. POLEY, M.D., WENDELL H. HALL, M.D., 
DONALD P. LEWN, M.D., AND MALCOLM D. CLARK, M.D. 
Minneapolis, Minnesota 


Bacterial endophthalmitis has a poor 
prognosis for useful vision, and a high 
risk of loss of the eye.-? When intraocu- 
lar infection follows placement of a for- 
eign body prosthesis within the eye, the 
prognosis may be worse. An outbreak of 
Pseudomonas endophthalmitis associated 
with the implantation of contaminated 
intraocular lenses? provided a unique op- 
portunity to study the outcome of treat- 
ment of this infection. We report herein 
the therapeutic management and long- 
term follow-up of eight patients treated 
for Pseudomonas endophthalmitis after 
implantation of contaminated lenses, five 
of whom retained useful vision and the 
artificial lens. 


SUBJECTS AND METHODS 


On Nov. 10 and 11, 1976, eight pa- 
tients underwent cataract extraction and 
implantation of a Copeland-lens (Iris 
Plane-Intralens Lot 76-285) in a Minneso- 
ta hospital. By Nov. 12, 1976, signs of 
possible intraocular infection were pre- 
sent in all of the patients. The pupil 
appeared brown in color, the red pupil- 
lary reflex was reduced or absent, the 
corneal reflex was absent, excessive tear- 
ing was present, and visual acuity was 
decreased to counting fingers or light per- 
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ception in all eight patients. In two pa- 
tients the cornea was cloudy and a hypo- 
pyon was present. All eyes showed a +2 
or greater flare on slit-lamp examination, 
and cells within a coagulum were seen 
anterior and posterior to the intraocular 
lens. Tenderness, pain, and conjunctival 
chemoses were minimal, and only one 
patient had a purulent conjunctival exu- 
date. 

Immediate vitreous aspiration through 
a scleral incision was done under sterile 
conditions in the operating room on the 
two most seriously affected patients. Four 
unused lenses from the same lot were 
aseptically removed from their containers 
and cultured. Pseudomonas aeruginosa 
with the same antibiogram was grown 
from the eyes of both patients and all four 
unused lenses. An organism characterized 
as P. acidovorans was additionally recov- 
ered from three unused lenses (same lot) 
similarly cultured. This organism dif- 
fered markedly in antibiotic susceptibili- 
ty from the P. aeruginosa strain and was 
not recovered from vitreous aspirates. 

All organisms were tested for antibiotic 
susceptibility by a disk-plate method.4 
Pseudomonas aeruginosa was tested for 
quantitative susceptibility to gentamicin, 
tobramycin, amikacin sulfate, and car- 
benicillin using Mueller-Hinton agar,’ 
and susceptibility to gentamicin, tobra- 
mycin, and amikacin was tested in liquid 
media using Mueller-Hinton broth.® 

Gentamicin content of serum and vitre- 
ous fluid was determined by a disk-plate 
bioassay technique using a carbenicillin- 
resistant Klebsiella pneumoniae, with 
24-hour incubation to increase sensitivi- 
ty.” Carbenicillin assays were also per- 
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formed by a 24-hour disk-plate bioassay 
technique using P. aeruginosa as the test 
organism, with the pH of the media re- 
duced to 5.5 to inactivate any gentamicin 
in the specimens. Standard curves were 
prepared in serum for both vitreous fluid 
and serum specimens.® 


RESULTS 


Initially all patients were presumed to 
have either an infectious or toxic inflam- 
mation of the eye. As a result, treatment 
was directed at likely bacterial organisms, 
as well as the use of anti-inflammatory 
corticosteroids to reduce inflammation. 
All patients received 40 mg of gentami- 
cin via subtenon’s capsule per day, 1 g of 
chloramphenicol every six hours intrave- 
nously, and 2 million units of penicillin 
G every six hours intravenously. Cepha- 
lothin (1.5 g) every four hours intrave- 
nously was substituted for penicillin G 
later on the first treatment day, before 
culture results were available. Each pa- 
tient was also given 80 mg of prednisone 
orally and prednisolone, chlorampheni- 
col, and polymyxin B-neomycin-gram- 
icidin ophthalmic drops every two hours. 
All prosthetic lenses were left in place for 
the first 24 hours of treatment. 

On the second treatment day gram- 
negative bacilli were reported growing 
from both vitreous aspirates and all of the 
unused lenses. The clinical appearance of 
the eyes was unchanged except for Pa- 
tient 8, who exhibited an increasing 
hypopyon. The patient was taken to sur- 
gery and the intraocular lens was re- 
moved. Antibiotics were continued. 

On the third treatment day the infecting 
organism was identified as P. aeruginosa, 
which was susceptible to gentamicin, car- 
benicillin, tobramycin, and colistin. At 
this time systemic antibiotic therapy was 
changed to 60 to 100 mg of gentamicin 
every eight hours and 5 g of carbenicillin 
every four hours intravenously. Chloram- 
phenicol and cephalothin were discontin- 
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ued. Daily subtenon gentamicin was con- 
tinued and administration of gentamicin 
eyedrops was started. 

By the fourth treatment day the operat- 
ed eye of four patients had cleared. Three 
patients retained a pupillary coagulum. 
The eye of one of the three slowly cleared 
on antibiotic therapy. A total of five pa- 
tients were successfully treated without 
removal of the intraocular lens. Visual 
acuity after treatment was 6/6 (20/20) in 
two, 6/9 (20/30) in two, and 6/15 (20/50) 
in one. Average duration of systemic anti- 
biotic therapy was nine days with a mean 
of 6.9 days of gentamicin and five days of 
carbenicillin. 

The outcome of all patients is summa- 
rized in Table 1. Patient 6 had a deteriora- 
tion in renal function, necessitating a 
discontinuation of antibiotic therapy. A 
vitreous coagulum then returned and 
vitrectomy was performed. Glaucoma fol- 
lowed and the eye was removed one 
month after intraocular lens implantation. 
Pseudomonas aeruginosa was cultured 
from the eye at the time of enucleation. 
Inflammation resolved in the eye of Pa- 
tient 8 after removal of the intraocular 
lens, but the eye became soft and was 
enucleated eight months later. Patient 7 
had a vitrectomy performed on day sis, 
but a pupillary membrane persisted, and 
one year after intraocular lens implanta- 
tion the eye became irritable and phthisi- 
cal and was enucleated. The remaining 
five patients have shown no signs of re- 


TABLE 1 


CLINICAL OUTCOME OF PSEUDOMONAS 
ENDOPHTHALMITIS ASSOCIATED WITH 
CONTAMINATED INTRAOCULAR LENS PROSTHESES 


— — n e 
— — =. 


Intraocular 
Patient Lens Eye 
No. Vitreous Culture Removed Removed 
1-5 Not done No No 
6,7 P. aeruginosa No Yes 
8 P. aeruginosa Yes Yes 
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current infection one to two years after 
intraocular lens implantation and have 
retained visual acuity. 

Table 2 shows the antibiotic suscep- 
tibility pattern of the two Pseudomonas 
strains isolated in this epidemic. Only P. 
aeruginosa was recovered from the Eyes 
of infected patients, but both P. aerugino- 
sa and P. acidovorans were recovered 
from the ‘unused intraocular lenses. The 
antibiotic susceptibility patterns of these 
two organisms were markedly different; 
P. aeruginosa was sensitive only to genta- 
micin, tobramycin, amikacin sulfate, car- 
benicillin, and polymyxin B; but P. aci- 
dovorans; was uniformly resistant to all of 
these drugs and susceptible only to chlor- 
amphenicol, tetracycline, trimethoprim- 
sulfamethoxazole, and sulfisoxazole. Both 
strains were resistant to cephalothin and 
ampicillin. 

The minimal inhibitory concentrations 
of four jantibiotics for P. aeruginosa 
in broth' and agar media are shown in 
Table 3. Tobramycin was the most active 
aminoglycoside tested, but the organism 
was alsoi highly sensitive to gentamicin. 
Because ' gentamicin was the treatment 
drug, the minimum bactericidal con- 
centration was determined in Mueller- 
Hinton broth and was 2.0 ug/ml. 

Patients 6 and 7 had antibiotic concen- 
trations measured in serum and vitreous 
fluid at the time of vitrectomy. Concen- 
trations ‘of gentamicin in vitreous fluid 
were low; however, carbenicillin con- 
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centrations were surprisingly high at 
96 and 140 pg/ml, and exceeded simul- 
taneous serum values by two- to fourfold 
(Table 4), and minimal inhibitory con- 
centration values by three- to fourfold 
(Table 3). 


DISCUSSION 


Infections of implanted prosthetic de- 
vices such as heart valves, cerebral ven- 
tricular shunts, and artificial joints fre- 
quently require removal of the prosthesis 
for successful treatment.?7!! In the only 
previously reported outbreak of infection 
of intraocular lens implants, a fungal or- 
ganism, Paecilomyces lilacinus, was the 
cause and lens removal was required in 
most cases,!? but treatment was hampered 
by lack of an effective chemotherapeutic 
drug.!? On the basis of this previous expe- 
rience we initially predicted a poor prog- 
nosis for intraocular lens preservation in 
our outbreak. Surprisingly, the intraocu- 
lar lens was retained in five of our eight 
patients and recovery of vision was excel- 
lent in all five. 

Since only three of the eight patients 
had vitreous cultures done, there is the 
possibility that not all of the patients were 
infected. We think this is unlikely, based 
on the clinical findings of loss of red 
reflex, loss of visual acuity, and coagulum 
surrounding the intraocular lens in all 
eight patients. In contrast, three patients 
underwent intraocular lens implantation 
with another type of lens during the out- 


TABLE 3 


QUANTITATIVE ANTIBIOTIC SUSCEPTIBILITY OF P. AERUGINOSA ISOLATED FROM CASES OF 
| ENDOPHTHALMITIS ASSOCIATED WITH INTRAOCULAR LENS IMPLANTATION" 


Antibiotic 


Mueller-Hinton Broth 


Mueller-Hinton Agar 


MIC (ug/ml) MIC (pg/m!) 
Gentamicin 0.95 0.5 
Tobramycin < 0.125 < 0.25 
— 1.0 8.0 
Carbenici lin = 32.0 


| 
*MIC designates minimum inhibitory concentration. 
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.— TABLE 4 
SIMULTANEOUS ANTIBIOTIC CONCENTRATIONS IN SERUM AND VITREOUS 


Patient 
No. Antibiotic Dose 
T Gentamicin 80 mg 
Carbenicillin 5g 
6 Gentamicin 80 mg 
Carbenicillin 5g 


Antibiotic Concentration 


Time Since (ug/ml) 
Last Dose Serum Vitreous 
9 hr 2.1 Undetectable 
2 hr 22.0 96.0 
4 hr 3.0 1.7 
l hr* 83.0 140.0 


*Exact time not recorded; time estimated from dosing schedule. 


break period, and none exhibited any of 
the clinical signs of infection shown by 
these eight patients. Additionally, all four 
unused lenses from Lot 76-285 grew 
Pseudomonas species when cultured, 
suggesting a high level of contamination. 

Early signs of severe inflammation (hy- 
popyon, eyelid edema) in two of the pa- 
tients alerted the attending physician to 
the more subtle signs (loss of red reflex, 
diminished visual acuity) in the remain- 
der of the patients. This enabled the phy- 
sician to treat the patients with antibiotics 
at an early stage of infection. Of the initial 
drugs chosen for empiric treatment (peni- 
cillin, cephalothin, chloramphenicol, and 
gentamicin), only gentamicin was effec- 
tive in vitro against the P. aeruginosa 
isolated from vitreous fluid (Table 2). 
Considering the low level of gentamicin 
found in one of the vitreous aspirates 
(Table 4), the effectiveness of this drug 
can be questioned. In contrast, carbeni- 
cillin achieved high vitreous concentra- 
tions, but was not begun until the third 
day of treatment. Thus, the exact role of 
each drug in the successful therapy of 
these infections remains unclear. 

Barza and associates? studied the intra- 
ocular penetration of carbenicillin in 
rabbits and found poor penetration of 
vitreous with both systemic and subcon- 
junctival administration. Extremely high 
doses of carbenicillin (100 mg/kg of body 
weight, intravenously) resulted in occa- 


sional vitreous concentrations as high as 
50 pg/ml, but they did not reach the levels 
observed in the two patients we studied. 
However, some aqueous carbenicillin 
concentrations in inflamed rabbit eyes 
were similar to those achieved in our 
patients. A possible explanation for our 
high vitreous levels may be contamina- 
tion by aqueous at the time of vitrectomy. 
Because simultaneous serum levels were 
much lower than the vitreous levels 
(Table 4), we cannot attribute the high 
vitreous levels to contamination by blood. 

Treatment of bacterial endophthalmitis 
remains a challenging problem. Early in- 
stitution of antibiotic, proper choice of 
antibacterial spectrum, and adequate de- 
livery of antibiotic to the site of infection 
have been shown to influence out- 
come.!4^ 16 A wide variety of organisms 
cause postoperative ocular infections,!5 
necessitating initial empiric therapy with 
a broad spectrum of antibiotics, because 
delay in initiation of effective treatment 
worsens the prognosis. The aminoglyco- 
side antibiotics (gentamicin, tobramycin, 
and amikacin) cannot be relied upon 
alone to be effective against all of the 
wide array of potential gram-negative 
pathogens (as evidenced by the intrao- 
cular lens contamination in this outbreak 
with aminoglycoside-resistant as well as 
sensitive strains of Pseudomonas). Injec- 
tion of antibiotics directly into the eye 
(subconjunctival, subtenon's, intracam- 
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eral, intravitreous) enhances the concen- 
tration of drug in eye tissues,!7"2° but eye 
toxicity may occur,? particularly with 
intravitreal instillation.1872? Clearly more 
experimental work is required with newer 
antibiotics to establish safe and effective 
modes of therapy. Our experience in this 
outbreak suggests that endophthalmitis 
associated with intraocular lens implanta- 
tion can be successfully treated without 
removal of the intraocular lens. Addition- 
ally, vitreous concentrations of carbeni- 
cillin were found to be surprisingly high, 
suggesting an effective therapeutic role 
for this drug when susceptible infecting 
organisms are present. 


SUMMARY 


Eight patients were treated for Pseudo- 
monas endophthalmitis associated with 
the implantation of contaminated in- 
traocular lenses. All patients showed 
clinical signs of infection (loss of red 
reflex, diminished visual acuity, and in- 
traocular lens coagulum) and P. aerugino- 
sa was isolated from vitreous aspirates 
and unused lenses of the same lot. Antibi- 
otic treatment was initiated with systemic 
penicillin G, cephalothin, and chloram- 
phenicol as well as subtenon-injected 
gentamicin. After identification of the or- 
ganism, treatment was continued with 
systemic carbenicillin and gentamicin 
and subtenon-injected gentamicin. The 
intraocular lens was left in place for the 
first 48 hours of treatment in all eight 
patients. Five patients were successfully 
treated without removal of the intraocular 
lens and attained visual acuity of 6/6 
(20/20) to 6/15 (20/50). Three patients 
(the two most seriously infected and one 
in whom antibiotics were discontinued) 
eventually lost their infected eye. Vitre- 
ous concentrations of gentamicin were 
good in one patient (1.7 pg/ml) and unde- 
tectable in another. Carbenicillin concen- 
trations in vitreous (96 and 140 pg/ml) 
were high in two patients sampled. Endo- 
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phthalmitis in the presence of a prosthetic 
intraocular lens can be successfully treat- 
ed in some patients without removal of 
the prosthesis. 
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OPHTHALMIC MINIATURE 


At age 13 to 14 while hunting, Theodore Roosevelt found "that he 
could not hit anything." Even more puzzling was the fact that 
friends using the sanie gun seemed to be able to bag the invisible. 
The truth was slow to dawn on him. | 

"One day they read aloud an advertisement in huge letters on a 
distant billboard, and I then realized that something was the matter, 
for not only was I unable to read the sign, but I could not even see 
the letters. I spoke of this to my father, and soon afterwards got my 


first pair of spectacles . . 


. while much of my clumsiness and award- 


ness was doubtless due to general characteristics, a good deal of it 
was due to the fact that I could not see, and yet was wholly ignorant 


that I was not seeing." 


Edmund Morris, The Rise of Theodore Roosevelt 
Coward, McCann, and Geoghegan, 1979 


BILATERAL ENDOPHTHALMITIS IN ACUTE 
BACTERIAL ENDOCARDITIS 


CHRISTINE L. BURNS, M.D. 


Boston, Massachusetts 


.. Panophthalmitis occurring as a sign of 
- bacterial endocarditis is unusual. In the 
pre-antibiotic era, Libman! stated that 
purulent endophthalmitis almost never 
occurred with subacute bacterial endo- 
carditis, but was not uncommon in acute 
.. bacterial endocarditis. 


CASE REPORT 


. A B3-year-old diabetic woman was admitted here 
^ on Dec. 14, 1974, with diabetic ketoacidosis with a 
blood glucose of 630 mg/cm. Her diabetic status was 
rapidly controlled. The urine showed 100 white 
blood cells per high power field. The patient began 
receiving intravenous ampicillin. 

On admission, cataracts sufficient to obscure a 
undus view were noted by the medical staff, but the 
had no acute ocular complaints or findings. 
was unable to give a reliable ocular 
ut records at the Massachusetts Eye and 


















with peripheral anterior synechiae. A plastic exudate 
of white blood cells layered out as a one-third 
hypopyon. Large clumps of these cells were scat- 
tered on the endothelium, but no true mutton fat or 
lardaceous keratic precipitates were noted. The iri- 
des appeared normal without nodules or abnormal 
vessels. The right pupil was irregular with partial 


— — —— 
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posterior synechiae, but it reacted to light and dilat- 
ed to approximately 4.5 mm. The left pupil was 
totally bound down and unreactive. Both lenses had 
dense posterior cortical and subcapsular cataracts 
with clear anterior cortices and no anterior capsular 
wrinkling. On indirect ophthalmoscopy, a hazy 
grayish red reflex was obtained bilaterally. 

Intraocular pressure measured by applanation to- 
nometry was R.E.: 16 mm Hg; L.E.: 20 mm Hg. 

A diagnostic paracentesis was recommended, but 
the patient refused it. She began taking dexametha- 
sone, gentamicin sulfate, topical bacitracin, and 
cyclomydril in both eyes, and the hypopyon cleared 
somewhat. White fibrous proliferative tissue consis- 
tent with advanced diabetic retinopathy could be 
seen in the right fundus. A white membrane was 
noted across the pupil in the left eye with no fundus 
view, On Dec. 18, 1974, the patient had become 
lethargic and febrile without any focal neurologic 
signs. Cerebrospinal fluid had 78 cells, including 18 
lymphocytes and two polymorphonuclear cells, but 
no organisms. The patient's relatives now consented 
to a paracentesis under local anesthesia. The fluid 
obtained was examined by phase microscopy; occa- 
sional polymorphonuclear cells, a few lymphocytes, 
and a single macrophage were noted. Cultures and 
Gram stains were negative. 

On Dec. 19, 1974, a murmur suggestive of rup- 
tured chorda tendineae of the posterior mitral leaflet 
was heard and confirmed by echocardiography. A 
clinical diagnosis of acute bacterial endocarditis 
was made, and the patient began receiving intrave- 
nous gentamicin and oxacillin. All blood and urine 
cultures were negative. The patient initially im- 
proved, but subsequently became hypothermic and 
hypotensive. Despite resuscitative efforts and treat- 
ment for presumptive adrenal crisis, gram-negative 
sepsis, or both, she died Jan. 17, 1975. 

Pertinent findings at autopsy included a ruptured 
chorda tendineae of the posterior mitral valve leaf- 
let; mitral valve vegetations; and abscesses of the 
myocardium, brain, right perinephric region, and 
both eyes. 

Both globes were obtained and were grossly unre- 
markable. No lens capsule ruptures were observed. 
The two eyes had identical pathologic findings. 

The corneas were clear, and no keratic precipitates 
were noted. The anterior chambers were free of 
gross cells. There was total angle closure with pe- 
ripheral anterior synechiae, and a cyclitic membrane 
extended from the ciliary body across the anterior 
surface of the lens bilaterally. The lens showed 
immature cataracts. The vitreous was diffusely infil- 
trated with polymorphonuclear cells. The retina 
was totally detached by a purulent exudate and 
grossly necrotic. The exudate consisted of polymor- 


9089. 
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Fig. 1 (Burns). Sagittal section of the right eve. 
Residual cvclitis membrane and posterior synechiae 
(a) are evident. The cornea and anterior chamber 
appear to be relatively unaffected. The retina is 
totally detached and fragmented with acute inflam- 
matory debris in the retina (b) and vitreous (c) and in 
choroid abscesses (PAS, x5). 





Fig. 3 (Burns). A section of sclera and choroid in 
the midperiphery demonstrates polymorphonuclear 
infiltration of the outer coats of the sclera. Massive 
exudate has destroyed the choroid and retina (hema- 
texylin and eosin, x80). 
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Fig. 2 (Burns). Organized fibrotic anterior synech- 
iae bridge the angle. There is inflammatory debris 
deep in the angle sulcus; otherwise, the iris and 
anterior chamber appear free of acute inflammation 
(hematoxylin and eosin, x40). 


phonuclear cells, marked necrotic debris, and some 
lymphocytes. An occasional macrophage was seen, 
and multinucleated foreign body giant cells were 
seen in one area on several sequential sections. 
Special stains for bacteria and fungi were all nega- 
tive. Figures I to 7 illustrate the significant patho- 
logic findings. 


DISCUSSION 


Ophthalmologists see few patients who 
have bilateral panuveitis with hypopyon. 
Whittington and Lawrence? have associ- 
ated anterior iritis that has an albuminoid 
exudate "resembling the white of an egg" 
and tends to occlude the pupil with dia- 
betic ketoacidosis. This is usually bilater- 
al and responds to control of the diabetic 
ketoacidosis. The intraocular pressure is 
decreased and no posterior uveal signs or 
significant sequelae are seen. Most au- 
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4 (Burns) In other areas, the retina (B) is 

v replaced by abscess formation breaking into 
the overlying vitreous (A, choroid) (hematoxylin 
and eosin, x 120). 


thors?-5 believe there is no specific dia- 
betic iritis, and they agree that iritis is no 
more common in diabetics than in the 
normal population. 

A phacolytic, phacotoxic, or phacoan- 
aphylactic cause was not readily dis- 
missed on clinical grounds. However, the 
absence of macrophages in the aqueous, 
the immaturity of the cataracts, and the 
normal intraocular pressures made such 
causes unlikely. 

Inflammatory conditions such as Beh- 
cets disease or Vogt-Koyanagi-Harada 
syndrome were also possible causes. This 
patient had no associated skin, mucous 
membrane, or auditory lesions and was 
older than most patients who develop 
such inflammations,® which produce 
granulomatous or epithelioid reactions. 
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Fig. 5 (Burns). At higher power, the retina reveals 
the acute nature of the infiltrate with many neutro- 
phils and fewer lymphocytes evident (hematoxylin 
and eosin, x240). 


In several recent reports of more than 
200 patients with acute bacterial endocar- 
ditis, panophthalmitis is not mentioned 
as a complication. Six cases of metastatic 
endophthalmitis with bacterial endocar- 
ditis have been reported recently. Three 
occurred among 28 heroin addicts with 
acute bacterial endocarditis.” Two pas 
tients had uveitis as the first manifesta- 
tion of subacute bacterial endocarditis. A 
40-year-old woman developed fatal As- 
pergillus endocarditis two months after 
mitral valve replacement,® and a 75-year- 
old man with a history of rheumatic fever 
as a child was successfully treated sys- 
temically for pneumococcal endocarditis 
with resolution of a unilateral hypopyon 
and keratic precipitates.? A single case of 
purulent choroiditis and uveitis sufficient 
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Fig. 6 (Burns). The optic nerve head (ON) and 


lamina cribrosa (LC) appear intact, but adiacent 
chorioretinal tissues have massive infiltration (he- 
matoxylin and eosin, x 120). 


to cause blindness occurred secondary to 
Actinobacillus actinomycetencomitans.1? 
Five cases of subacute bacterial endocar- 
ditis were studied by Dienst and Gart- 
ner!! in 1944. They believed that iridocy- 
clitis was rare, but that if retinal signs 
were present, cells and flare and keratic 
precipitates were frequently detected by 
slit lamp even in the quiet eye. In a 
review of 100 patients with bacterial en- 
docarditis treated in the "antibiotic era," 
Weinstein and Lerner!? described one pa- 
tient with an embolus to the central reti- 
nal artery and only two patients with Roth 
spots. Other reports deal with loss of 
vision secondary to central retinal artery 
occlusion!?^!5 and macular hole forma- 
tion distal to a septic retinal embolus in 
subacute bacterial endocarditis.‘ One 
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Fig. 7 (Burns). Detail of chorioretinal infiltrate 
reveals multinucleated foreign body type giant cells 
(arrows, F) along Bruch's membrane (hematoxylin 
and eosin, x240). 


unusual case permitted pathologic verifi- 
cation of a septic embolus that caused a 
right medial longitudinal fasciculus le- 
sion clinically in subacute bacterial endo- 
carditis. 

Despite the gravity of the ocular in- 
flammation, corticosteroids should not be 
given until endocarditis is ruled out in 
patients with known valvular heart dis- 
ease, especially after valve replacement. 


SUMMARY 


A 53-year-old diabetic woman had ke- 
toacidosis, urinary tract infection, and 
bilateral endophthalmitis. She subse- 
quently developed a ruptured chorda 
tendineae of the mitral valve, and a diag- 
nosis of acute bacterial endocarditis was 
made. No organisms were cultured dur- 
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ing life or at autopsy. At autopsy, bilateral 
nongranulomatous panophthalmitis was 
found with perinephric, myocardial, in- 
. tracranial, and mitral valve abscesses. 
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DIRECT AND INDIRECT LASER PHOTOCOAGULATION OF CENTRAL 
SEROUS CHOROIDOPATHY 
ROBERT C. WATZKE. M.D., THOMAS C. BURTON, M.D., 
AND ROBERT F. WOOLSON, PH.D. 


lowa City, lowa 


In 1974 we showed by a prospective 
randomized clinical trial that ruby laser 
photocoagulation reduced duration of 
central serous choroidopathy.! No corre- 
lation between final visual acuity and 
duration of the serous retinal detachment 
was found. Recovery from central serous 
choroidopathy was complete within eight 
weeks after treatment. 

In our initial study photocoagulation 
was delivered to the leaking site shown 
by fluorescein angiography. Alternative- 
ly, various surgeons? have advocated 
photocoagulation of the pigment epitheli- 
um anywhere inferior to the serous de- 
tachment. Indirect photocoagulation has 
been suggested to be useful especially if 
the leak is near the foveola or papillo- 
macular bundle. Theoretically, indirect 
photocoagulation breaks down the pig- 
ment epithelial barrier, allowing subreti- 
nal fluid to enter the choriocapillaxis. 

In the rhesus monkey argon laser 
photocoagulation causes diffuse leakage 
of fluorescein into the retina in fresh 
lesions. Xenon or laser photocoagulation 
increases permeability of the zonulae 
occludentes to peroxidase with rapid reti- 
na to choroid and choroid to retina diffu- 
sion, ^8 

Since moderate prolongation of a ser- 
ous macular detachment is not harmful, it 
seems appropriate to determine the most 


suitable method of photocoagulation 
treatment of central serous cheroido- 
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pathy. We describe a prospective clinical 
trial comparing the effectiveness of direct 
and indirect laser photocoagulation. 


SUBJECTS AND METHODS 


Patient selection—Eligibility require- 
ments for patient selection included the 
following: (1) age between 15 and 55 
years; (2) initial diagnosis of central ser- 
ous choroidopathy; (3) decreased visual 
acuity or metamorphopsia; (4) a neuro- 
sensory detachment involving the fovea; 
and (5) active passage of choroidal fluid 
through a focal defect in the retinal 
pigment epithelium shown by fundus 
fluorescein angiography. Patients with 
fluorescein leakage beneath the papillo- 
macular bundle or within the foveal avas- 
cular zone were excluded. 

The duration of symptoms ranged from 
seven to 52 weeks (mean = 19) in the 
direct photocoagulation group (Group A) 
and from four to 26 weeks (mean = 15) in 
the indirect photocoagulation group 
(Group B). 

Patient examination—Patients with a 
provisional diagnosis of central serous 
choroidopathy were examined for vis- 
ual symptoms, visual acuity, intraocular 
pressure, and anterior segment and pu- 
pillary abnormalities. The fundus was 
examined by direct and indirect ophthal- 
moscopy and Hruby lens. After fluores- 
cein angiography the macula was exam- 
ined with a fundus contact lens. If the 
diagnosis of central serous choroidopathy 
was confirmed, the patient was asked to 
return in one week. 

At the second examination visual acuity 
was measured in a standardized fashion. 
The Sloan distance visual acuity Chart 
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No. 2 was used at an illumination of six 
footcandles. The visual acuity was ob- 
tained by one technician who performed 
all subsequent examinations on the study 
nts: Visual acuity was also measured 
additional +0.50 and +1.00 spheres 
^ the patient's previous correction. 
The e pupils were then dilated and the 
fundus reexamined with the slit-lamp 
biomicroscope and fundus contact lens. 

— if a serous detachment persisted and 
the fluorescein angiogram showed an ac- 
eak outside the papillomacular bun- 
d foveal a avasc scular zone, the clinical 





























| hy was T as a icon 
which usually improves with- 
nt. Some patients declined 
n in the project. Initially spe- 
omplications of laser photocoagula- 
tion were not discussed, because none 
were known. As the study proceeded, 
patients were advised about the compli- 
cation of subretinal neovascular mem- 
brane formation. A witnessed informed 
consent was obtained from all patients. 
The design of the study and the informed 
|. consent form were approved by the 
| Hur aan Research Committee of the Uni- 
arsity of Iowa College of Medicine. 
Randomization of patients—Treatment 
allocation was derived from a table of 
. random numbers provided by the statis- 
tical consultant (R.F.W.). The participat- 
‘ing investigators were unaware of the 
sequence of the random table, which was 
controlled by the Ophthalmology Sched- 
uling Center. 

Treatment — technique—Patients — in 
Group A were treated with argon laser 
photocoagulation sufficient to cover the 
area of fluorescein leakage. Treatment 
modalities included durations of 0.1 sec- 
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ond, 50 to 100 u spot sizes, and 75 to 
200 mW intensities. The number of clini- 
cally evident burns varied betwen six and 
12. Patients in Group B received photoco- 
agulation under the serous retinal detach- 
ment but remote from the fluorescein 
leakage site. Modalities were 50 to 100 u 
spot sizes and 75 to 150 mW intensities at 
0.1 second. A visible alteration of the 
pigment epithelium was produced with 
six to 12 lesions. Topical anesthesia onis 
was used in all cases. 

Progress visits—Patients were re- 
examined at two- to four-week intervals. 
At each visit the visual acuity was mea- 
sured as previously described. The pupils 
were dilated and the macula examined bv 
slit-lamp biomicroscopy and contact lens 
for evidence of serous detachment. 

At the eight-week visit a stereoscopic 
fundus photograph was taken and fluo- 
rescein angiography was performed. The 
status of the macula was determined in- 
dependently by the second investigator 
by fundus contact lens examination or 
observation of the stereoscopic fundus 
photograph. Additionally, the fluorescein 
angiogram was interpreted by the second 
investigator independently from the orig- 
inal participating ophthalmologist. 

Sample size—During the study plan- 
ning phase there was little information 
available for sample size computation. 
Bennett's data,® indicating a 5996 sponta- 
neous cure within three months, are spec- 
ulative, because the study was retro- 
spective and the methods of examination 
and standards of diagnosis are obsolete. 
Dellaporta!? reported spontaneous reso- 
lution in 39 (57%) of 68 eyes within "two 
or three months." In a randomized study 
Watzke, Burton, and Leaverton! reported 
an 18% recovery within four months in 
untreated patients. 

Direct photocoagulation was expected 
to Qe far Me dU to indirect photocoagu- 


mm 


ente were — nA. in anticipation of 
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a high cure rate for the direct photocoagu- 
lation therapy. Sample size tables for 
Fisher's Exact Test indicate a 91% proba- 
bility of detecting a difference in cure 
rates of 90% vs 15% with ten patients in 
each group.!! Smaller differences in the 
true cure rates would be detected less 
frequently. 

Recruitment was slow, because many 
patients preferred to wait for spontaneous 
recovery. Only 20 patients were recruited 
from October 1973 through July 1977. 

Closure of study—Eight weeks after 
treatment a patient was considered to 
have completed the study. Patients in 
Group B with persistent neurosensory 
detachments received photocoagulation 
to the area of leakage. When nine patients 
had been assigned to Group A and 11 to 
Group B, the results were evaluated and 
the study was terminated. 

Criteria for cure—To be considered 
cured or in remission patients were re- 
quired to meet three criteria: (1) resolu- 
tion of the serous detachment; (2) im- 
proved visual acuity for at least six 
months; and (3) disappearance of fluores- 
cein leakage with conversion to an inac- 
tive pigment epithelial defect. 

RESULTS 

Treatment effectiveness—Direct laser 
photocoagulation was significantly more 
effective than indirect therapy (P + .0088, 
Fisher's Exact Test) (Table). 

Retreatment—Ot eight Group B pa- 
tients whose serous detachment failed to 


TABLE 
COMPARISON OF DIRECT AND INDIRECT PHOTOCO- 
AGULATION TREATMENT EIGHT WEEKS AFTER INI- 
TIAL TREATMENT* 

Treatment 

Group Cure Failure 
A (direct) 8 1 
B (indirect) 3 8 
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resolve with indirect. treatment, seven 
were retreated at the site of fluorescein 
staining. Four patients were cured within 
eight weeks. Two patients were lost to 
subsequent follow-up. One patient devel- 
oped a subretinal neovascular membrane 
at the site of the direct laser treatment. 
The remaining patient was not retreated 
because no leak could be detected on 
repeat fluorescein angiography. Several 
months later the serous detachment re- 
solved and visual acuity improved to 
6/7.5 (20/25). 

Complications—One patient in each 
group developed a subretinal neovascular 
membrane at the photocoagulation site. 
The first patient was a 47-year-old man 
with typical central serous choroidopathy 
of three months’ duration. Fluorescein an- 
giography showed a focal subretinal leak. 
He was assigned to Group B and treated 
with photocoagulation away from the 
leak. No changes in visual acuity, serous 
detachment, or fluorescein pattern were 
evident eight weeks later. Secondary 
photocoagulation was then applied di- 
rectly to the area of fluorescein staining. 
Within five weeks a subretinal neovas- 
cular membrane developed, resulting in 
visual acuity of counting fingers despite 
additional laser treatment. One and one- 
half vears later the fellow eye developed 
central serous choroidopathy, which has 
persisted untreated for four years. 

The second patient, a 52-year-old 
woman with a four-month history of a 
serous detachment, was assigned to 
Group A and treated with photocoagula- 
tion to the site of fluorescein staining. 
Within four weeks a subretinal neovas- 
cular membrane developed, which even- 
tually destroyed central vision despite 
additional laser treatment. 


DISCUSSION 


This study indicates the superiority of 
direct laser photocoagulation to the fluo- 
rescein leak compared to indirect treat- 
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“igure (Watzke, Burton, and Woolson). Top left, F 


leak inferior to fovea. Top right, Fluore 





from leaking site. Bottom left, Fluorescein angiogram showing persistence of original leaking site HE w 
after indirect treatment. Bottom right, Fluorescein angiogram after retreatment directed to original leaking 


site showing an inactive pigment epithelial scar. 


ment away from the leak. Furthermore, 
direct treatment cured at least four of the 
seven patients in whom indirect therapy 
had failed (Figure). 

Three patients apparently cured. by 
indirect treatment had a pattern of resolu- 
tion indistinguishable from a spontane- 
ous remission. The fluorescein leak evolv- 
ed toa pigment epithelial scar after which 
the serous fluid absorbed. 


in angiogram showing laser photocoagulation scar (arrow 
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luorescein angiogram showing progressive subretinal 
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One patient in each group developed 
subretinal neovascularization resulting in 
visual acuities of less than 6/60 (20/200). 
The remainder of Group A patients 
(eight) recovered 6/6 (20/20) visual acuity. 
Two patients in Group B were lost to 


* 


Xx 
aa 


follow-up after retreatment, All other p 
tients treated by indirect photocoagula- 


tion eventually regained visual acuity of 
6/1.5 (20/25) Cone) or 6/6 (20/20) (seven? 


- 
— 
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despite the eight- to 16-week prolonga- 
tion of serous detachment necessitated by 
the design of the study. 

Subretinal neovascularization occa- 
sionally follows laser photocoagulation. !” 
One of our patients was 52 years old and 
could have had an early disciform type of 
choroidal vascular membrane. The other 
patient met every diagnostic criterion for 
central serous choroidopathy, even to the 
development of the disease in the fellow 
eye. 

A major component of central serous 
choroidopathy is a progressively enlarg- 
ing hyperfluorescent spot beneath a neu- 
rosensory detachment. Although the ser- 
ous detachment exists, the patient has a 
relative scotoma and mild decrease in 
vision. Eventually the hyperfluorescent 
spot evolves into a pigment epithelial scar 
and the serous fluid disappears. 

Direct laser photocoagulation to the 
fluorescein leak accelerates the absorp- 
tion process, whereas indirect photocoag- 
ulation does not. Although direct treat- 
ment shortens the disease, eventual visual 
acuity is not improved compared to indi- 
rect therapy or spontaneous recovery. 

The clinician must balance the risk of 
subretinal neovascular membrane forma- 
tion against the only proven benefit of 
treatment; a shortened duration of symp- 
toms. The principles of risk vs benefit 
should be explained to all patients and 
treatment should be advised only for 
compelling reasons. 


SUMMARY 


A 3}/2-year prospective randomized 
clinical trial showed a definite superiority 
of direct argon laser photocoagulation to 
the fluorescein leaking site compared to 
indirect treatment away from the leak in 
patients with central serous choroido- 
pathy. 

One patient in each treatment group 
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developed a subretinal neovascular mem- 
brane after photocoagulation to the fluo- 
rescein leak. Moderate prolongation of 
the neurosensory detachment did not ad- 
versely influence the final visual acuity in 





ing aad. oui The 
principles of risk vs benefit should be 
explained to all patients and treatment 
should be advised only for compelling 
reasons. 
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ACUTE POSTERIOR MULTIFOCAL PLACOID PIGMENT 
EPITHELIOPATHY ASSOCIATED WITH CEREBRAL VASCULITIS AND 





































ialmic manifestations of acute 
tifocal placoid pigment 
have been established by 
e original case descriptions 
nt reports have shown an 
f this disease with a variety 
and systemic manifesta- 
g a significant association 
nervous system disease. We 
n à case of acute posterior 
acoid pigment epithelio- 
ited with cerebral vasculitis 
obab occipital infarction. These 
S ad: further evidence to the con- 
mon underlying vascular 
basis for the ophthalmic 
: manifestations in patients 


ur knor jedes. this i is the first iepotted 
case with such concomitant visual de- 
fects. | 


. CASE REPORT 


a On Aug. 5, 1977, an 18-year-old man awoke with 
- bilateral blurred vision and retrobulbar pain with 
3 e headache. The night before he had drunk 
amounts of bourbon and beer, vomited, and 
je had a family history of migraine headaches 
five-day long episode ‘of headache and vomit- 
in April 1977 while taking parenteral antibiotics 
chronic hronchitis. 
On Aug. 9, 1977, he was hospitalized because of 
blurred vision and a suggestion of a left homony- 
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HOMONYMOUS HEMIANOPIA 


T E. SIGELMAN, M.D., MYLES BEHRENS, M.D., AND SADEK HILAL, M.D. 
New York, New York 


mous hemianopia. Results of laboratory tests in- 
cluding a complete blood cell count and urinalysis 
were normal. The cerebrospinal fluid had a normal 
glucose level and negative culture but a protein level 
of 55 mg/100 ml with a red blood cell count of 
90/mm?. A computed axial tomography scan was 
initially considered negative, but then suggested a 
right occipital abnormality and the electroencepha- 
logram showed slow alpha rhythm in the right 
occipital area. On Aug. 11, 1977, corrected visual 
acuity was R.E.: 6/21 (20/70) and L. E. 6/6 (20/20), 
Visual fields then showed a central scotoma in the 
right eye without obvious homonymous hemiano- 
pia. Pigmentary disturbance of the right macula was 
noted. 

On Aug. 16, 1977, visual acuity was H.E. 
6/21 (20/70) and L.E.: 6/6 (20/20). Color vision was 
normal in each eye as measured by the AO H-H-R 
plates. Visual field (Fig. 1) and Amsler grid testing 
showed a central scotoma in the right eye that was 
densest nasally and a temporal central scotoma in 
the left eve that extended slightly across the midline. 
Inferior left homonymous hemianopic depression 
was evident, which was more marked in the right 
eye. 

Ophthalmoscopic examination of the right eve 
showed a central pigmentary lesion with cream- 
colored placoid lesions (Fig. 2). The posterior pole 
of the left eye showed no placoid lesions or pigmen- 
tary disturbance. Peripheral flat pigmentary lesions 
without fresh placoid lesions were present in the 
periphery of each eye. These were more marked in 
the right eve (Fig. 3). Fluorescein angiography 
(Fig. 4) showed blocking defects at the areas of the 
posterior pole pigmentary disturbance and n 
lesions in the right eye with late staining and slight 
leakage at the placoid lesion sites (Fig. 5). 

An electroencephalogram showed an abnormality 
in the right occipital region and right occipital 
infarction was suggested by dynamic technetium 
scan. À computed axial tomographic scan also sug- 
gested probable right occipital infarction. Trans- 
femoral selective cerebral angiography showed mul- 
tiple disseminated areas of focal narrowing compati- 
ble with vasculitis (Fig. 6). Lumbar puncture again 
showed a high protein level (52 mg/100 ml with IgG 
of 3.3 mg/100 ml with five mononuclear cells and a 
normal glucose level. Other laboratory results were 
normal including complete blood cell count, eryth- 
rocyte sedimentation rate, latex fixation, antistrep- 
tolysin O titer, cold agglutinins, lupus erythemato- 
sus preparation, antinuclear antibody, and anti- 
DNA antibody. 

During the eight days of hospitalization, visual 
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Fig. | (Sigehnan, Behrens, and Hilal). The central scotoma was densest nasally in the right eye. The 
temporal central scotoma of the left eve extended slightly across midline. Inferior homonymous hemianopic 


depression was more marked in the right eve. 


acuity in the right eve improved to 6/12 (20/40) with 
progression of pigmentation (Fig. 7). The left eve 
maintained visual acuity of 6/6 (20/20) despite devel- 
opment of small placoid lesions inferior and super- 
otemporal to the macula (Fig. 8). The severity of the 





Fig. 2(Sigelman, Behrens, and Hilal). The pigment 
epithelium. of the posterior pole showed uneven 
thickness and pigmentation with a vellow-white 
coloration of the berders of the lesion and of the 
satellite lesion. The overlying retina and vitreous 
were uninvolved. 


headache gradually decreased by the time of dis- 
charge on Aug. 26, 1978. 

By Sept. 30, 1978, svmptoms were essentially 
gone and examination then as well as on March 9, 
1978, showed visual acuity of R.E.: 6/7.5 (20/25) and 
L.E.: 6/5 (20/20). Visual fields showed a persistent 
left homonymous hemianopic scotoma. The right 





lig. 3(Sigelman, Behrens, and Hilal). Flat pigmen- 
tary lesion without fresh pigment epithelial swelling 
as seen in both peripheries. 
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Fig. 4 (Sigelman, Behrens, and Hilal). Arteriove- 
wein angiogram showing blocking 


nous phase fluore 





later onset satellite lesion. 


macula showed a diffuse but mottled pigment epi- 
thelial hypertrophy. and pigment scatter. The left 


macula had ne visible lesion. The peripheral retinal 
lesions were unchanged. 








DISCUSSIO! 


The sudden appearance of cream-col- 
ored placoid lesions in the posterior pole 





Fig. 6 (Sigelman, Behrens, and Hilal). Magnifica- 
tion, lateral view, of a selective right internal carotid 
angiogram with substraction. Multiple segments ot 
focal narrowing are evident. The most pronounced 
change is seen in the middle cerebral branch origi- 
nating in the center of the sylvian group (black solid 
arrow). Another segment of narrowing is seen in the 
posterior temporal branch supplying the temporal 
occipital region (double hollow arrows). Close seru- 
tiny of the angiogram shows multiple areas of focal 
narrowing disseminated throughout. The changes 
are compatible with those seen in vasculitis. 


PIGMENT EPITHELIOPATHY 





Fig. 5 (Sigelman, Behrens, and Hilal). Late angio- 
gram shows staining and slight leakage of the cen- 
tral and satellite lesions. 





of one eve in a voung adult followed bv 
development of similar lesions in the pos- 
terior pole of the opposite eve character- 
izes acute posterior multifocal placoid 


pigment epitheliopathy.!" * Positive sco- 
tomas develop corresponding to the 








Fig. 7 (Sigelman, Behrens, and Hilal. Eight days 
after their appearance as shown in Figure 2, both the 
central and satellite lesions showed evolving pur 
ment disturbance. Visual acuity improved during 
the pigmentation. 
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Fig.8(Sigelman, Behrens, and Hilal). Yellow-white 
placoid lesions of the pigment epithelium devel- 
oped in the posterior pole of the left eye one week 
after the discovery of the peripheral lesions in both 
eves and the macular lesions in the right eve. 


points of the placoid lesions. Visual acu- 
ity decreases if a lesion occurs at the 
fovea. The course of acute posterior mul- 
tifocal placoid pigment epitheliopathy is 
rapid, both with acute onset, in hours, 
and resolution over a period of weeks. 
Visual impairment and positive scotomas 
resolve more slowly than does the oph- 
thalmoscopic appearance of the lesions 
whose pigment scattering may appear sta- 
ble months before final resolution of visu- 
al acuity. 

The acute placoid lesions, on contact 
lens examination, are deeper than the 
retina with the lesions always involving 
the pigment epithelium. The overlying 
vitreous, retina, retinal vessels, and optic 
nerve characteristically are normal except 
for occasional cases with evidence of reti- 
nal arteritis and secondary vitreous in- 
flammation. Although rare, the associated 
occurrence of papillitis,*5 7 episcleritis® 
and marginal corneal thinning® have been 
interpreted. to be additional manifesta- 
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basis of acute posterior multifocal placoid 
pigment epitheliopathy. 

The characteristic fluorescein angio- 
graphic pattern in acute posterior multi- 
focal placoid pigment epitheliopathy 
consists of an early blocking defect at the 
site of the lesions with late staining and 
occasional late leakage.+® This pattern 
has been interpreted as the result of 
swelling of the pigment epithelial cells 
with occasional breakdown of their tight 
junctions at the lesion sites. An angio- 
graphie finding of Deutman and Lion! 
has suggested that localized blockage of 
choriocapillaris perfusion may be the pri- 
mary cause of the problem. In one case, 
Deutman and Lion!9 found absence of 
choriocapillaris perfusion at the site of a 
placoid lesion where choroidal circula- 
tion could be seen. It had been thought 
previously that the lack of visibility of 
choroidal circulation at the site of the 
lesions was caused by swelling of the 
overlying pigment epithelial cells. 

Our case was the second to show an 
association between acute posterior mul- 
tifocal placoid pigment epitheliopathy 
and cerebral vasculitis.” The only ocular 
finding in our case that deviated from the 
classic description of acute posterior mul- 
tifocal placoid pigment epitheliopathy 
was the homonymous hemianopia appar- 
ently the result of cerebral vasculitis with 
occipital lobe infarction. The combined 
visual field defects of these two diseases 
produced a complex visual field defect. 
The existence of cerebral vasculitis with 
occlusion was documented by cerebral 
arteriography with occipital lobe infarc- 
tion suggested by a computed axial tomo- 
graphic scan. The existence of central 
nervous system inflammation was fur- 
ther suggested by the high cerebrospinal 
fluid protein level and slight pleiocy- 
tosis. 

Review of 60 published case reports of 
acute posterior multifocal placoid pig- 
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TABLE 
ACCOMPANYING DISORDERS IN 60 REPORTED CASES OF ACUTE POSTERIOR 
MULTIFOCAL PLACOID PICMENT EPITHELIOPATHY 





Ne — 
Headache three to four days before 

onset of acute posterior 

multifocal placoid pigment epitheliopathy 
Headache simultaneous with 

onset BE acute — state ia ‘al 


pressive aphasia 
alvi asculitis 
ctroe — 


^^ 





cerebrospinal Huid pleiocytosis 
vied protein 


ultiforme 


. Posterior uveitis 


‘Retinal vasculitis with serous 
retinal detachment 

Serous. retinal detachment without 
arteritis — 

lridocyclitis | 


.. Peripheral corneal thinning 
Co Episcleritis | 






ment epitheliopathy!"!9 suggests a high 
 —rate of concomitant central nervous sys- 
tem involvement (Table). The high inci- 
dence of both ocular and systemic associ- 
ations with acute posterior multifocal 
placoid pigment epitheliopathy may indi- 
cate that it is a specific ocular manifesta- 
tion of a systemic vascular inflammatory 
disease. The association with an influen- 
za type of syndrome in some patients 
before development of acute posterior 


Ryan and Maumenee? 


12 Holt, Regan, and Trempe? 
6 Gass! 


Ryan and Maumenee? 

Holt, Regan, and Trempe? 
Reuscher!4 

Bullock, Thomas, and Fletechur!? 


] Holt, Regan, and'Trempe? 
I Savino and associates? 
Holt, Regan, amd Trempe? 
5 Kirkman, Ffvtche, and Sanders? 


Fishman, Baskin, and fednock!® 


3 

1 Van Buskirk, Lessel, and Friedman! 

l Jacklin? 

6 Savino and associates? 
Kirkman, Ffytche, and Sanders? 
Jenkins, Savino, and Pilkerton” 
Jacklin? 

4 Savino and associates? 
Kirkman, Ffvtche, and Sanders? 
Jacklin? 

l Reuscher!* 

2 Bird and Hamilton? 

2 Anneseley, Tomer, and Shield: 
Deutman, Oesterhuis, and Bven-Tan? 

| Jacklin® 

2 Anneseley, Tomer, and Shields? 
Holt, Regan, and Trempe? 

multifocal placoid pigment epitheli- 


opathy has suggested a possible viral 
cause. 

The differential diagnosis of acute pos- 
terior multifocal placoid pigment epithe- 
liopathy should include the maculopathy 
of Dawson's subacute sclerosing panen- 
cephalitis,!*!5 serous or hemorrhagic de- 
tachments of the pigment epithelium,” 
inactive foci of presumed ocular histo- 
plasmosis,”° retinal pigment epitheliitis,?! 








924 


Best's vitellieruptive degeneration,?? and 
acute herpes simplex retinitis.?? 


SUMMARY 


An 18-year-old man developed acute 
posterior multifocal placoid pigment ep- 
itheliopathy and homonymous hemiano- 
pia EE SBEIOEISDAY Shower cere- 


ae To the es of our — 
this is the first reported case with such 
concomitant visual defects. Other pub- 
lished reports suggest that such cerebral 
vasculitis may not be unusual in acute 
posterior multifocal placoid pigment ep- 
itheliopathy. 
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SURGICAL MANAGEMENT OF MACULAR PUCKER AFTER RETINAL 
REATTACHMENT SURGERY 








E piretinal membranes covering or dis- 
torting the macula (macular pucker), or 
both, occasionally occur after otherwise- 

successful retinal reattachment surgery 
and may cause significant reduction of 
; toper rative visual acuitv.! ? Re- 
opment of instrumentation and 
for closed vitreous surgery 
ars plana approach provides a 
d to remove selected epiretinal 
ranes from the inner surface of the 
. e at? We report herein the surgical 

2 technique and our results in 13 consecu- 
tive cases with macular pucker after 
— a retinal reattachment 
















M A T ERIAL AND METHODS 


The operation was performed using 
high magnification of the operating mi- 
croscope equipped with motorized focus, 
zoom magnification, and remote control 
of two-dimensional movement in a hori- 
zontal plane. Reflex-free intraocular illu- 
mination was provided by an intraocular 
fiberoptic system. A bimanual technique 
-was used, with instruments introduced 
| through the pars plana in each of the two 
superior quadrants. The operation can be 
ncm — a full- nn tion vitrec- 





cet es pe T uc on à 
single tip) combined with a hooked nee- 
dle or special vitreoretinal pick (Fig. 1). 
Also, the operation can be performed with 
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the Ocutome system,’ including a sepa- 
rate infusion cannula secured to the 
sclera, an illumination source held in one 
hand, and various instruments including 
the Ocutome cutting probe and a hooked 
needle or vitreoretinal pick alternately 
held in the surgeon’s other hand. 

The mechanical objectives of surgery 
are based on thorough preoperative eval- 
uation of the vitreoretinal anatomy in 
each case. Usually a posterior vitreous 
separation is present, and the central por- 
tion of the vitreous gel and the posterior 
vitreous surface are excised. AH signifi- 
cant intravitreal opacities are removed, 
and any vitreous sheets causing antero- 
posterior or tangential traction, or both, 





Fig. 1 (Michels and Gilbert). Technique for sepa- 
ration of epiretinal membranes. Vitrectomy instru- 
ment or separate fiberoptic-light probe provides Hu- 
mination as epiretinal membrane is engaged with 
hooked needle or special vitreoretinal pick and 
elevated from underlying retina. 
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on the retina are divided. Care is taken to 
avoid damage to the lens and trauma to 
chorioretinal tissue elevated on a previ- 
ous scleral buckle. If areas of preexisting 
retinal detachment are present, or if com- 
plications such as intraocular hemor- 
rhage, retinal tear formation, or retinal 
detachment occur during the operation, 
additional methods are used to manage 
these complications.? !! 

The epiretinal membrane causing the 
macular pucker is engaged with a hooked 
needle or special vitreoretinal pick!? and 
gently separated from the inner surface of 
the retina. Excessive traction on the retina 
is carefully avoided, and various manipu- 
lations may be required to aid in separat- 
ing these tissues. These manipulations 
include the following: side-to-side move- 
ments with a special vitreoretinal spatu- 
la!? to break delicate adhesions, use of 
special intraocular forceps or the tips of 
both intraocular instruments functioning 
like chopsticks to grasp a partially sepa- 
rated epiretinal membrane, and use of the 
vitrectomy instrument or special intrao- 
cular scissors to cut the membrane at 
points of firm adhesion to the underlying 
retina. Usually the epiretinal membrane 
'an be completely separated by using 
only a hooked needle or vitreoretinal 
pick, although it may be necessary to 
engage the membrane sequentially from 
various directions. 

Visible extramacular epiretinal mem- 
branes and posterior cortical vitreous that 
remain adherent to the retina may also be 
separated from the retina. This is done 
in a posterior-to-anterior direction, and 
these tissues are separated as far peripher- 
ally as the equator when this can be done 
without excessive traction. The epiretinal 
tissue is then removed from the eye by us- 
ing the vitrectomy instrument or special 
intraocular forceps, or the membrane is 
aspirated into the tip of a blunt needle 
introduced in place of the hooked needle. 
This tissue can be studied by histologic or 
electronmicroscopic methods, or both. 
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We performed vitreous surgery to re- 
move epiretinal membranes that were 
causing macular pucker and reduced vis- 
ual acuity in 13 eyes after otherwise- 
successful retinal reattachment surgery. 
These patients included nine men and 
four women, and their ages ranged from 
40 years to 76 years, with a median age of 
63 years. One patient (Case 11) had diabe- 
tes mellitus, with complications of prolif- 
erative diabetic retinopathy accounting 
for the previous combined traction and 
rhegmatogenous retinal detachment. Fur- 
ther data regarding these eyes, and fea- 
tures of the previous retinal detachments, 
are given in Table 1. The follow-up inter- 
val ranged from six months to 24 months, 
with a median follow-up interval of ten 
months and a mean of 12 months. One 
patient (Case 9) died from a myocardial 
infarction six months after removal of the 
epiretinal membrane. 


RESULTS 


The epiretinal membrane causing mac- 
ular pucker was successfully removed in 
each case, resulting in partial visual im- 
provement (Table 2, Fig. 2). In one eye 
(Case 1) a peripheral iatrogenic retinal 
break occurred during surgery, and this 
was successfully treated during the same 
operation. Peripheral rhegmatogenous 
retina! detachment, not involving the 
macula, occurred in two eyes (Cases 6 and 
8) postoperatively. In each of these cases 
the retinal detachment was successfully 
treated by revision of the previous scleral 
buckle. In four eyes (Cases 1, 2, 3, and 6) 
progressive lens opacities occurred after 
the vitrectomy and ultimately reduced the 
visual acuity in two eyes. One eye (Case 
6) underwent cataract extraction during 
the follow-up interval. 

Cystoid macular edema was present 
postoperatively in each of the 13 cases 
when studied by fundus biomicroscopy 
and fluorescein angiography. However, 
when preoperative fluorescein angio- 
graphic studies were available for com- 
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TABLE 1 
PATIENTS UNDERGOING VITREOUS SURGERY FOR MACULAR PUCKER* 
AFTER PREVIOUS SURGERY FOR RETINAL REATTACHMENT 


Preoperative Best 
Visual Acuity Postoperative 
NN | Retinal ^| Involved Before Last Visual Acuity 
> Case Age Status. Reattachment by Retinal Retinal After Retinal 
No. (yrs) of Lens Operations Detachment Operation Complications Reattachment Operation 














( 


Yes 6/60 (20/200) None 6/24 (20/80) 
No 6/6 (20/20) None 6/6 (20/20) 
Yes HM Vitreous loss 6/18 20/60) 
Yes HM None 6/120 (20/400) 
Yes HM None 6/120 (8/200) 
Yes 6/30 (20/100) None 6/12 (20/40) 
HM None 6/12 (20/40) 
No 6/15 (20/50) None 6/12 (20/40) 
Yes HM None 6/15 (20/50) 
Yes HM None 6/21 (20/70) 
Yes HM None HM 

Yes HM None 6/24 (20/80) 
Yes 6/30 (20/100) None 6/120 (20/400)4 
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; id motions. 
r present at time of second retinal reattachment operation. 


mount of cystoid macular the epiretinal membrane developed dur- 
ye less postoperatively ing the first six months after vitreous 
| before removal of the surgery. The recurrent membrane was 
nembranes. | thin and spared the center of the macula, 
< Jn one eye (Case 2) partial recurrence of giving the appearance of a pseudomacu- 


mE TABLE 2 
"VISUAL RESULTS OF VITREOUS SURGERY FOR MACULAR PUCKER 
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Follow-up 





5 mos 
5 mos 
6 mos 
6 mos 
5 mos 
34 mos 
6 mos 
8 yrs 
5 mos 
imo 
17 mos 
3 mos 





Visual Acuity 
Before 
Vitrectomy 


6/60 (4/200) 
6/30 (20/100) 
6/120 (20/400) 
6/120 (20/400) 
6/60 (8/200) 
3/60 (2/200) 
6/90 (20/300) 
6/60 (7/200) 
6/120 (20/400) 
6/90 (20/300) 
6/60 (4/200) 
6/60 (6/200) 
6/60 (8/200) 


*Increase in lentícular nuclear sclerosis after vitrectomy. 
P Visual acuity later reduced to 6/21 (20/70) by progressive lens opacities. 
[Patient died six months after vitreous surgery. 


Visual Acuity 
After 
Vitrectomy 


6/60 (20/200)* 
6/15 (20/50)* 
6/12 (20/40) 
6/21 (20/70) 
6/24 (20/80) 
6/15 (20/50) 
6/18 (20/60) 
6/9 (20/30) 
6/60 (20/200)! 
6/15 (20/50) 
6/21 (20/70) 
6/21 (20/70) 
6/12 (20/40) 


After 
Vitrectomy 
(mos) 
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Fig. 2 (Michels and Gilbert). Case 13. Left, Vertically-oriented epiretinal membrane eight months after 
retinal reattachment surgery. Right, Postoperative appearance after removal of epiretinal membrane. Macula 
has a nearly normal appearance. 


lar hole.!? The postoperative visual acuity 
remained unchanged at 6/15 (20/50). 


DISCUSSION 


Epiretinal membranes causing macular 
pucker and reduced postoperative visual 
acuity are a recognized complication after 
otherwise successful retinal reattachment 
surgery. This complication occurs in 
about 7.5% of cases after retinal reattach- 
ment operations,? and it may develop in 
the absence of preoperative involvement 
of the macula by the retinal detachment. 
The occurrence of macular pucker has 
been associated with such factors as a 
preoperative visual acuity of less than 
6/15 (20/50), increasing patient age, mul- 
tiple retinal reattachment operations, and 
vitreoretinal adhesions near the macula.? 
Also, presence of vitreous hemorrhage, 
vitreous loss during drainage of subreti- 
nal fluid,! and use of diathermy to create a 
chorioretinal adhesion? have been associ- 
ated with occurrence of macular pucker 
after reattachment surgery. The patho- 
genesis of these membranes remains un- 
known, although recent studies suggest 
that cellular proliferation of both pig- 
ment-epithelial and astroglial origin may 
be involved in epiretinal membranes com- 
plicating rhegmatogenous retinal detach- 
ment.!4-!$ 


Untreated macular pucker after retinal 
reattachment surgery usually results in 
permanent reduction of visual acuity to 
less than 6/30 (20/100).-? However, occa- 
sionally the epiretinal membrane sponta- 
neously separates from the retina, which 
suggests that a potential cleavage plane 
exists between the membrane and the 
underlying retina. This observation, to- 
gether with Machemer's success in treat- 
ing similar cases! and in dissecting 
epiretinal membranes in various other 
conditions,9^* provided the basis for at- 
tempting surgical removal of the epireti- 
nal tissue in our series. 

The early results of this series are en- 
couraging. À technically successful result 
was achieved in each of the 13 cases, and 
visual acuity improved. However, the 
postoperative visual acuity did not im- 
prove to better than 6/9 (20/30) in any 
case, and in two eyes final visual acuity 
was 6/60 (20/200). Also, an iatrogenic 
retinal tear occurred during surgery in 
one eye, and in two eyes a recurrent 
retinal. detachment occurred. postopera- 
tively and required further retinal sur- 
gery. In four eyes, progressive lens opaci- 
ties occurred several months after the 
vitreous surgery. Therefore, the surgical 
treatment of macular pucker has provided 
a means to achieve only a partial restora- 
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tion of visual function and is associated 
with a notable risk of complications in- 
volving the lens or retina, or both. Addi- 
tionally, the epiretinal membrane possi- 
bly may recur postoperatively in some 
cases, and this has been noted after re- 
moval of epiretinal membranes in other 
conditions, including proliferative dia- 
betic retinopathy (S. Charles, personal 
communication, 1978) and after penetrat- 
ing ocular injuries (C. P. Wilkinson, per- 
sonal communication, 1978). 

Despite these limitations, the use of 
vitrectomy methods in treatment of macu- 
pucker after retinal reattachment sur- 
y is likely to become more frequent as 
the instrumentation is further improved, 
surgical techniques are refined, and expe- 
rience is accumulated regarding the re- 
sults that can be achieved and the risks 













-o involved. Small-diameter instruments 


.seem to reduce the likelihood of intraop- 
-erative complications, and development 






"of new vitreoretinal picks has improved 


the safety with which these epiretinal 
membranes can be engaged and separat- 
ed. Extramacular epiretinal membranes 
causing visual loss by distortion of the 
macula seem to have an especially favor- 
able prognosis. Also, surgical removal of 
epiretinal membranes provides material 
that can be analyzed to determine the 
cellular origin of the epiretinal tissue. 


SUMMARY 


We used vitrectomy techniques to re- 
move epiretinal membranes that caused 
reduced visual acuity in 13 consecutive 
eyes with macular pucker after otherwise 
successful retinal reattachment surgery. 
A technically successful result with vis- 
ual improvement was achieved in each 
case. An iatrogenic retinal tear (success- 
fully repaired) occurred in one eye, and 
recurrent retinal detachment requiring an 
additional operation occurred postoper- 
atively in two eyes. Despite such risks, 
and that the best postoperative visual 
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acuity achieved was 6/9 (20/30), the use 
of vitrectomy methods in removal of epi- 
retinal membranes in selected cases of 
macular pucker can provide significant 
improvement in vision. 
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THE ROLE OF VITRECTOMY INSTRUMENTATION IN THE TREATMENT 
OF SEVERE TRAUMATIC HYPHEMA 


BROOKS W. MCCUEN, M.D., AND WAYNE E. FuNG, M.D. 
San Francisco, California 


Small traumatic hyphemas frequently 
may be successfully managed with a con- 
servative medical approach. Total 
hyphemas, however, have a much poorer 
visual prognosis."? Surgery is generally 
indicated in order to prevent blood stain- 
ing of the cornea or optic nerve damage, 
or both, from intractable increased intra- 
ocular pressure.? Recently advocated sur- 
gical approaches include paracentesis, 
nolysin, or both,5^? cryoextraction,® man- 
ual expression of the clot,? and ultrasonic 
emulsification and aspiration.? Diddie 
and Ermest!? have had encouraging 
results by using a Douvas Rotoextractor in 
the evacuation of hvphemas in ten rabbits 
and in one patient. Stern and Mondal!! 
recently described the results of hyphema 
extraction with an Ocutome vitrectomy 
instrument in one patient with a two- 
month follow up. We describe herein the 
long-term results of treatment in a series 
of eight patients, each of whom under- 
went traumatic hyphema evacuation with 
vitrectomy instrumentation. 


MATERIAL AND METHODS 


General anesthesia and a Zeiss OPMI 
VI operating microscope were used in all 
cases; 5-0 silk sutures were passed trans- 
conjunctivally through the insertion of 
the vertical rectus muscles for fixation of 
the globe. A limbal trap incision was 
made with a No. 51 Beaver blade at the 
3 o'clock meridian near the corneoscleral 
limbus regardless of whether it was a 
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right or a left eye. A fornix-based conjunc- 
tival flap was dissected between 9:30 and 
11:30 o'clock. Hemostasis was obtained 
with wet field cauterization. A beveled 
entry into the anterior chamber was made 
with a razor knife, and a vitrectomv in- 
strument, either a Douvas Rotoextractor or 
a Klóti vitreous stripper, was inserted into 
the anterior chamber. Great care was 
taken to avoid contact with either the 
anterior lens capsule or the corneal endo- 
thelium. The surgical goal consisted of 
removing the clotted blood from the cen- 
tral portion of the anterior chamber while 
avoiding damage to the corneal endothe- 
lium, iris, and lens. No attempt was made 
to advance the instrument deep into the 
anterior chamber angle. During some 
cases a microcyclodialysis spatula was 
introduced through the trap incision in 
order to loosen any residual clot that 
could not easily be approached with the 
vitrectomy instrument. If the clot in the 
filtering angle could not be freed with this 
gentle instrumentation, then it was mere- 
ly left in place because we had noted that 
residual clot remaining in the superior 
angle at the end of the procedure would 
uniformly gravitate inferiorly by the first 
postoperative day. If fresh bleeding was 
noted during the procedure, the infusion 
pressure through the vitrectomy instru- 
ment was transiently increased, thus in- 
creasing the intraocular pressure and tam- 
ponading the bleeding site. When the 
anterior chamber was sufficiently cleared, 
the vitrectomy instrument was removed 
and the wound closed with one or two 
interrupted 7-0 Vicryl sutures. The con- 
junctiva and Tenon's capsule were then 
closed with a single 6-0 catgut suture. If 
necessary, the intraocular pressure was 
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returned to a normal level with sterile 
balanced salt solution injected through 
the previously created trap incision. Sub- 
Tenon's gentamicin (20 mg) and a topical 
corticosteroid-antibiotic ointment were 
instilled at the end of the procedure. 





CASE REPORT 


An 11-year-old boy had a history of having been 
struck in the right eye with a penny thrown by a 
playmate on March 22, 1976 (Case 5). He was hos- 
pitalized that day at his local hospital because of a 
small hyphema. Three days after the injury, he 
rebled, developing a total hyphema with high intra- 
ocular pressure. He was treated with acetazolamide 
and mannitol, but two days later his intraocular 
ad increased to 60 mm Hg. On March 28, 
tempt was made to irrigate the clot from 
x chamber. Two days after this procedure, 
vever, his intraocular pressure was again 60 mm 
, and he was referred to our care with a total 
phema and a firm clot occupying over two thirds 
ior chamber. On March 31, 1976, the clot 
noved without complication with the Klóti 
-o vitreous stripper. Postoperatively, the patient's in- 

 traocular pressure was normal, and his anterior 

chamber remained clear of gross blood; 33 months 
after his injury, his visual acuity had improved to 
-- 6/12 (20/40) and his intraocular pressure was 16 mm 

Hg without medication. He was noted to have a 

small anterior subcapsular lens opacity at that time. 























RESULTS 
The results of vitrectomy instrument 
traumatic hyphema evacuation in eight 
consecutive patients are summarized in 





Day of Onset of 
Total Hyphema 


After Trauma After Trauma 





1 3 None 
2 4 5 


Immediate 
3 


4 
5 
6 3 None 
7 Immediate None 
8 í None 
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Day of Prior Attempt 
At Clot Removal 


(Manual extraction) 
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Tables 1 and 2. Seven of the eight patients 
in our series were male, and all were 
under 20 vears old. Seven patients were 
white, and one patient was black (Case 4); 
four of the eight patients had undergone à 
previous surgical procedure for their hy- 
phemas before they were referred to us. 
The duration of high intraocular pressure 
before our surgical intervention varied 
from one to five days. 

The complications noted in our series 
are reviewed in Table 3. Persistent intra- 
ocular hemorrhage during surgery oc- 
curred in only one eye, possibly related to 
an iridodialysis that in turn may have 
been iatrogenic (Case 8). This intraopera- 
tive bleeding was easily controlled by 
increasing the infusion pressure to pro- 
duce a transient increase of the intraocu- 
lar pressure. No other intraoperative com- 
plications were noted. 

In the early postoperative period, all 
but one patient showed a decrease in 
intraocular pressure to the mid 20s or less. 
One patient (Case 7) may have had à 
rebleed postoperatively, because his in- 
traocular pressure remained high, and 
previous corneal blood staining preclud- 
ed an accurate evaluation of his anterior 
chamber. In a repeat surgical procedure, 


TABLE 1 
SUMMARY OF HYPHEMA EVACUATION WITH VITRECTOMY INSTRUMENTATION 








Day of Vitrectomy 
Instrument Evacuation 
After Trauma 


Preoperative 
IOP (mm Hg) 


late a a a a ————— c4 cC —ñum—— — 


50 5 
Mid-30s y 


(Manual extraction) 


(Manual extraction) 


60 9 


(Saline irrigation/aspiration) 


Mid-40s 10 
30 22 
50 5 
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TABLE 2 
SUMMARY OF HYPHEMA EVACUATION WITH V ITRECTOMY INSTRUMENTATION 











Case Early Postoperative Years of Final Visual 

No. IOP (mm Hg) Observation IOP (mm Hg) Acuity 
l 21 1.2 12 6/9 (20/ 30) 
2 22 4.0 15 6/6 (20/20) 
3 Soft (tactile) 3.0 13 6/9 (20/30) 
4 10 3.4 17 6/12 (20/40) 
5 11 2.8 16 6/12 (20/40) 
6 19 2.6 9 6/6 (20/20) 
T 36 23 — Enucleated 
8 11 1.5 10 6/1.5 (20/25) 


no rebleeding showed, but a staphvloma 
distant from the initial incision sites was 
noted. This eye later became sightless 
and cosmetically objectionable and it 
was enucleated. Histopathology revealed 
opacification of the cornea, totally closed 
angles, marked scleral thinning temporal- 
ly, and damage to neural elements secon- 
dary to glaucoma. The retina was at- 
tached, and there was no evidence of an 
old perforation. Another complication 
noted in the early postoperative period 
was a suspected flat anterior chamber 
(Case 3). This patient had had an attempt- 
ed large incision manual clot extraction 
three days before the vitrectomy in- 
strument evacuation, and it was believed 
that the large incision wound was leak- 
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ing. This led to a surgical exploration, at 
which time the anterior chamber was 
found to be shallow but formed, and no 
wound leak could be identified. 

The follow-up period in this study 
ranged from one to four years, with an 
average follow-up time of 2!/» years. 
Complications noted during this period 
included strabismus in two patients 
(Cases 2 and 3), which necessitated hori- 
zontal rectus muscle surgery for correc- 
tion, and progressive lens opacification in 
one patient (Case 3), which required elec- 
tive lens aspiration for visual rehabilita- 
tion. At the end of the follow-up period, 
seven of the eight operated eyes had visu- 
al acuities correctable to 6/12 (20/40) or 
better. When last seen, these same seven 


TABLE 3 


COMPLICATIONS OF HYPHEMA REMOVAL WITH VITRECTOMY INSTRUMENTATION 


anneer baraman REPRE 


MR —ñ —— — — maa rh aaay, 





Case 
No. Intraoperative Complications 
l None 
2 None 
3 None 
4 None 
5 None 
6 None 
T None 
8 Persistent hemorrhage 


Possible iridodialysis 











Postoperative Complications 


None 

Esotropia (surgically corrected) 

Suspected flat anterior chamber neces- 
sitating surgical exploration 

Estropia (surgically corrected) 

Cataract (lens aspiration) 

Small anterior scleral staphyloma 

Minimal lens changes 

None 

Intractable glaucoma with eventual 
large staphyloma formation 
leading to enucleation 

None 


——— — t a —— — aa E a d 
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eves had normal intraocular pressures 
without antiglaucomatous medication. Al- 
though our series of patients has done 
relatively well to date, the possibilities of 

— Jate-onset glaucoma or late-onset corneal 

^decompensation secondary to endothe- 
lial damage make larger series with even 
longer follow-up periods necessary to 
evaluate fully the usefulness of vitrec- 
tomy instrumentation in the treatment of 
indicated traumatic hyphemas. 








DISCUSSION 





Our indications for surgical interven- 
in traumatic hyphema include the 
following: (1) intractable increased intra- 
ocular pressure; (2) the onset of corneal 
ood staining; or, (3) a prolonged dura- 
n of a total hyphema (seven or more 
s without evidence of any clot retrac- 
ve four cases (Cases 2, 3, 4, and 
iad undergone previous unsuc- 
attempts at surgical hyphema 
evacuation, we applied the same criteria 

for operative intervention as in the pri- 
mary cases. 

The principal rationale for the use of 
vitrectomy instrumentation in indicated 
traumatic hyphema is that this technique 
provides a controlled method of clot re- 
moval. As the clot is evacuated from the 
. central portion of the anterior chamber, 








































ot near the filtering angle 





nd aspirated. In this manner, 
block? and the filtering 








traumatic hyphema are directly ad- 
dressed. 

Modern vitrectomy | instrumentation 
provides a method of clot extraction with 
several specific advantages over currently 
used techniques. Vitrectomy instrumen- 
tation. allows for the actual cutting of 
those clots sufficiently dense and adher- 
ent enough to be resistant to simple irri- 


gation/aspiration techniques. The small 
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incision necessary with vitrectomy instru- 
mentation aids in minimizing the risks 
of prolapse of the intraocular contents, 
further. hemorrhage, and postoperative 
wound leakage. Should new intraop- 
erative anterior chamber hemorrhage 
occur while evacuating an hyphema with 
a vitrectomy instrument, cessation of as- 
piration while increasing infusion pres- 
sure can temporarily raise the intraocular 
pressure to tamponade the bleeding site. 
The continuous infusion feature of vitrec- 
tomy in strumentation is also advanta- 
geous in that it provides for the constant 
maintenance of the anterior chamber, à 
feature that maximizes visualization and 
minimizes the possibility of inadvertent 
injury to surrounding intraocular struc- 
tures. 

One significant problem with the use 
of a vitrectomy instrument occurs in 
patients who have developed moderate 
to severe corneal blood staining. In this 
situation visualization of the instrument 
within the anterior chamber is compro- 
mised, and the risk of inadvertent injury 
is increased. For this reason we believe 
that closed vitrectomy instrument evacua- 
tion of hyphemas in cases complicated by 
dense corneal blood staining is a proce- 
dure to be considered cautiously or an 
open sky approach should be used in- 
stead. 

In our cases we used either a Douvas 
Rotoextractor or a Klóti vitreous stripper to 
evacuate the anterior chamber. The 
Rotoextractor is a rotating shaft cutter 
without external moving parts, whereas 
the vitreous stripper is a guillotine-like 
cutter with external movement present at 
the cutting tip. The absence of any exter- 
nal moving parts is considered an advan- 
tage because of a lesser tendency to cause 
damage if accidental contact is made with 
the cornea, iris, or lens. On the other 
hand, a guillotine cutting action is more 
desirable because it has less tendency to 
wrap or tug at any iris that might inadver- 
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tently be aspirated into the cutting port 
during the procedure. The ideal instru- 
ment for this type of surgery might be 
expected to be a thin, guillotine cutter 
with no external moving parts. 


SUMMARY 


Eight patients with severe traumatic 
hyphemas underwent clot evacuation 
with vitrectomy instrumentation. The pa- 


tients were followed up for periods of one 


to four years. No significant intraopera- 
tive complications were noted, but one 


eve developed a postoperative flat anteri- 


or chamber and another developed multi- 
ple staphylomas with uncontrolled glau- 
coma, leading to eventual enucleation. 
Seven of the eight operated eyes achieved 
intraocular pressure control in the early 
postoperative period, and this control was 
sustained throughout the course of follow- 
up without antiglaucomatous medication. 
These same seven eyes had final visual 
acuities of 6/12 (20/40) or better. 
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EXTRACTION OF MAGNETIC FOREIGN BODIES 
FROM THE CLEAR LENS 





OrTTO RIEBEL, M.D. 


Brno, Czechoslovakia 


In 1957 I described closure of a trau- 
matic opening of the anterior lens capsule 
by using a plasma clot. This temporarily 
prevents the aqueous humor from pene- 
trating into the lens and minimizes cata- 
ract formation. After experimental — 
cation?” I have used the method i 

al practice?? in 20 patients. 
tein?" supported the conserva- 
therapeutic method in his studies 
| 1910 and 1913. Elschnig*? de- 
ed the — for E mag- 
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through a corneal incision. If the foreign 
body is large or if the fibrin clot does not 
fill the anterior chamber, the foreign body 
is extracted from the lens and allowed to 
remain in the anterior chamber. The fol- 
lowing day the foreign body is removed 
from the anterior chamber. We use antibi- 
otics topically and subconjunctivally. 


RESULTS 


The combination of a magnetic foreign 
body in a clear lens is uncommon and was 
seen in only 20 of 386 patients (5.2%) 
with intraocular foreign bodies treated 
here from 1957 to 1977. Nineteen men 
were affected and one woman. Most pa- 
tients were in their third decade. The 
youngest was 18 vears of age and the 
oldest was 58 years of age. 

The lens opacity did not increase in 
severity in 17 patients (Table). In three of 
the 20 patients a complete cataract 
formed. Two of these three patients had 
siderosis at the time of foreign body re- 
moval. In the third patient (Case 10), a 
foreign body in the posterior portion of 
the lens may have penetrated the posteri- 
or capsule. 

One patient (Case 4) was not aware of 
any injury, and was examined because of 
deterioration in vision. On his third visit 
within two months, an ophthalmologist 
found a foreign body and siderosis of the 
lens. 

Another patient (Case 11) saw an oph- 
thalmologist two months cud — nS 
cause of “misty” sight. The correct diag 
nosis, however, was aa dei 
the third examination, five weeks after the 
first visit. 

The postoperative course in Cases 4 
and 11 confirmed that microscopic parti- 
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cles of oxidized iron remained in the lens 
after the foreign body extraction. This 
was verified by quantitative estimation of 
iron content in the lens extracted later in 
Case 4. With use of the modified photo- 
metric method of Schade we found that 
the iron in the lens of this patient 
weighed 1,350 pg/100 g (normal, 15 pg/ 
100 g of moist weight), that is, 90 times 
higher nine months after the extraction of 
a foreign body. 

No postoperative com plication con- 
nected with the therapeutic method 
occurred in any of these 20 patients. 


DISCUSSION 


Suecesstul treatment of this injury re- 
quires early diagnosis. Even a skilled 
ophthalmologist may not detect a foreign 
body located peripherally in the clear 
lens. Thus Mountinho! described a pa- 
tient who was reportedly examined for 
eight months after an examination with 
the foreign body not detected. Two of the 
three patients developed a complete cata- 
ract because of a delayed diagnosis. 

Routine roentgenography did not de- 
tect large foreign bodies in the lens. How- 
ever, a boneless radiogram was positive in 
all patients examined in this manner. 

Elschnig® described incision of periph- 
ery of the anterior capsule and the use of 
an electromagnet to bring the foreign 
body to the anterior chamber through this 
epening. He then induced miosis using 
pilocarpine so that the iris would be in 
opposition to the opening in the anterior 
capsule. The day after the foreign body 
was moved to the anterior chamber, he 
removed it surgically. Francois!® recom- 
mended removal of the foreign body 
through the original wound in the lens 
capsule with removal of the foreign body 
after incision of the corneoscleral lim- 
bus. The pupil was then constricted with 
acetylcholine and repeated instillation 
of diisopropylfluorophosphate. In 1905 
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Feilke!? reported the favorable effect of 
from the lens. The miotics not only closed 
the wound in the lens capsule, but in- 
creased the protein content of the aque- 
ous humor.'® The successful results 
in the extraction in Marx’s!? and in 
Deutmann’s!® patients with cataract can 
be explained on this basis. Greater effec- 
tiveness and more reliable results 
achieved with our method can be seen in 
the high protein content of the aqueous 
following plasma injection into the ante- 
rior chamber, compared with mioties. 
The adhesive healing of the iris to the 
apperture in the lens is advantageous. 
However, posterior synechiae occurred in 
three of 17 patients successfully operated 
on. 

In one patient Zolotnikova!! extracted a 
foreign body which was in the posterior 
cortical layer and protruded partially into 
the vitreous humor the posterior way, a 
third possible procedure. The lens re- 
mained clear for more than six months. 

Magnetic iron-containing chips from 
recent injuries should be extracted, even 
from the clear lens. The exception could 
be the chemically inert bodies, but be- 
cause this property cannot be verified in 
practice, conservative treatment may be 
harmful and an attempt should be made 
at extraction by a magnet. 

Cataract. development with signs of 
chemically decomposing iron may not be 
prevented by foreign body extraction, nor 
can it be considered the sequel to the 
extraction. A foreign body should be left 
in the lens only if detected long after 
injury, and if the lens remains clear. 

The observation period after which a 
partial cataract could be established as 
permanent with a foreign body in the lens 
must be more than several vears. Even 
later, in the absence of other cause, the 
development of total cataract must be 
considered the sequel of an injury. 
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Fibrin cover affords primary closure of 
the perforation apperture and prevents 
penetration of the aqueous into the lens. 


SUMMARY 


In 20 patients with magnetic foreign 
bodies in the clear lens, I closed the 
apperture in the anterior lens capsule by a 
fibrin cover after extraction of the foreign 
body. The lens remained clear in 17 pa- 
tients; total cataract was formed in three. 
Two of these three patients had had a 
foreign body in the lens for a longer 


period of time, and at the time of the 


extraction the signs of lens siderosis were 
marked. The cause of the cataract pro- 
gression in the third subject was not clear. 
There were no complications of operation 
or in the postoperative period. 
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M a 


fr ee gn vd te aid of à a micro- 
scope, the surgical procedures are tele- 
vised via a television camera.! In many 
instances this television system is con- 
nected to a videorecorder for teaching 
pu 

era e 4 that i is ny Tub to 
the operating microscope via a 30/70 
P um ee tter P — or 107- mm — 
— pum GUN he ion 
tube varied enormously during surgery 
and the diaphragm had to be manually 
adjusted repeatedly. The television cam- 
era's own automatic light level control 
was — baal saturated, rendering 
s and video tapes 
Over- or ard TeXposec od a thus useless. 
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To solve this problem we modified the 
television camera to accept an automatic: 
diaphragm control. The commercially 


available Zeiss automatic diaphragm con- 
trol, originally designed for use with a 
16-mm Beaulieu movie camera, was used, 
The modified television camera (Fig. 1) 






Fig. 1 (Parel and associates). Modifi ed color tele 
vision camera is connected to and thus controls the 
Zeiss automatic diaphragm. 
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Fig. 2 (Parel and associates). Electronic schema of circuits needed for the Hitachi HV-9017U television 
camera to permit diaphragm control. C, 1 &F, D = diodes N4001, C= 10 pF, P = 10 turns 50 K ohms 
trimpotentiometer, R = 68 K ohms, Ry= 1 K ohm. 5 = Amphenol four-pin socket mounted onto camera 
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Fig. 3 (Parel and associates). Electronic schema for any other television cameras (black and white or 
color). AH component values are as explained in Figure 2, but P= 10 turns 100 K ohms, C4, 1000 pF/25V, 
C,,7 1 ku F/25V, These differences are caused by the difference in power voltages available. These voltages 
have to be reduced to a level acceptable to the automatic diaphragm. 
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provides the necessary control signal and 
the proper power to operate the automatic 
diaphragm within its full range. Once the 
sensitivity of the system is set, it responds 
reliably to changes in illumination and 
adjusts itself even during changes in mag- 
nification. 

Proper calibration of the circuit added 
to the teley ision camera (Figs. 2 and 3) is 
obtained by tuning a potentiometer that is 
within the camera body, while observing 
the television monitor screen for an ade- 
quately exposed picture. Maximum illu- 
mination of a bright object using the 
nification should be used at 
of calibration. The svstem is 
increasing the magnification 
g light i soins TR ibis 





















3 movie Camera as — in- 
a e presently v using a Hitachi HB- 
.9017U television camera. The circuit 
ne ded for this camera is hows in Fig- 
ure 2. Similar good results were obtained 
earlier with the Magnavox 400 and 500 
cameras, although a slightly different 
electronic circuit was used. Any black 
and white or color television camera can 
be modified to fit the automatic dia- 
phragm (I 







"ig. 3). 


SUMMARY 







We developed an automated diaphragm 
control to achieve constant good exposure 
during te levised microsurgery by using a 

commercially available diaphragm con- 
wel — a movie camera on conan 
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RADIAL BUCKLING OF 
POSTERIOR RETINAL TEARS 


Jonn D. Scorr, F. R.C. 5. 
Cambridge, England 
AND 
WALTER H. STERN, M.D. 
San Francisco, Califomia 


Posterior retinal holes are associated 
with myopia, branch vein occlusion, and 
proliferative diabetic — retinopathy.*? 
Since the advent of vitrectomy and tech- 
niques for dissection of epiretinal mem- 
branes, iatrogenic posterior retinal holes 
have become increasingly important.?? In 
iatrogenic breaks associated with dissec- 
tion of epiretinal membranes, it is possi- 
ble to repair the posterior breaks by using 
an internal tamponade of sulfur hexa- 
fluoride gas-air mixture combined with 
either cryotherapy, diathermy, or photo- 
coagulation. However, in certain cases 
where tangential retinal traction persists 
as the result of epiretinal membrane for- 
mation, and cannot be adequately re- 
lieved, it is necessary to provide a posteri- 
or scleral buckle in combination with 
internal gas tamponade to seal these 
breaks effectively. We have devised 
method for safely and easily placing the 
mattress sutures to secure a posterior radi- 
al buckle. 

The placement of a posterior radial 
buckle is often hampered because of dif- 
ficulty in visualizing the needle as well as 
maintaining the correct depth of the nee- 
dle in the sclera. Tying the sutures poste- 
riorly can be facilitated by passing the 
needle in the anteroposterior direction 
opposite the curvature of the globe when 
the needle is posterior to the equator, 
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Tying the posterior ends of the sutures 
anteriorly avoids the problem of tying 
sutures posteriorly. This procedure is 
made easier in vitrectomized eyes with a 
pars plana infusion line in which intraoc- 
ular pressure can be decreased to achieve 
greater visualization of the posterior scle- 
ra. 

A single arm 4-0 or 5-0 Dacron suture 
on a spatula needle is used. Two scleral 
bites are made in the anteroposterior di- 
rection (Figure). Since the mattress suture 
is being placed posterior to the equator, 
the curve of the needle is opposite the 
curve of the globe, thus reducing the 
chances of the needle penetrating the 
globe. After the second scleral bite, the 
needle is removed, and the two posterior 
ends of the suture are brought forward 
and tied together. An appropriately sized 
Lincoff silicone sponge is now slipped 
beneath the posterior loop of the mattress 
suture and the anterior ends of the suture 
are tied snugly over the top of the silicone 
sponge. 





Figure (Scott and Stern), A single arm suture is 
passed in the anteroposterior direction (a,b). After 
the second scleral bite, the needle is removed (c), 
and the posterior ends of the suture are brought 
anteriorly and tied together (d). A silicone sponge is 
slipped beneath the posterior loop of the mattress 
suture, and the anterior ends of the suture tied 
snugly over the top of the silicone sponge (e,f). 


AMERICAN JOURNAL OF OPHTHALMOLOGY 


NOVEMBER, 1979 


SUMMARY 


We devised a method for safely placing 
mattress sutures for radial scleral buck- 
ling of posterior retinal holes. The ability 
to pass the needle in the anteroposterior 
direction, as well as the ability to tie the 
posterior ends of the mattress suture an- 
teriorly where they are easily accessible, 
makes this method of placing the mattress 
suture safe and effective for posterior ra- 


dial buckles. 
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A NEW TYPE OF CORNEAL 
|J ELECTRODE 
FOR ELECTRORETINOGRAPHY 


P. GILBERT NIELSEN, M.D. 


Odense, Denmark 


The contact lens-type of corneal elec- 
trodes most commonly used for electrore- 
tinograms can be cumbersome in clinical 
applications, and they often cause the 
patient discomfort. To reduce these dis- 
advantages I designed a new type of cor- 
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neal electrode* based on the criteria that 
it could be used conveniently and posi- 
tioned readily on the cornea. The result is 
an electrode that has proved useful in 
adults as well as in children. 1t is easy to 
position and remove, causes little discom- 
fort to the patient, and gives excellent 
rec — The electrode is made of 
methacry late mounted with two small 
gold plates tilted to fit the corneal cur- 
sature (Figure). Coating the electrode 
eliminates the photovoltaic artifact that 
is generated when bright light illuminates 
. exposed metal of recording electrodes, 
— thus making it suitable for bright Bash 
el : ctroretinography (ERG) and early re- 
ceptor potentials. Because the optics of 
the eye are unaffected by the electrode, it 
is also po: ble to obtain focal ERGs that 
require shary 
scattered. li ht. 















Figure (Nielsen). Electrode made of methacrylate 
mounted with two small gold plates tilted to fit the 
corneal curvature. 
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I designed a new corneal electrode that 
is easy to position and remove, causes the 
patient little discomfort, and gives excel- 
lent recordings. 


STREAKS (SCHLIEREN) AS A SIGN 
OF RHEGMATOGENOUS 
DETACHMENT IN 
VITREOUS SURGERY 
THOMAS R. FRIBERG, MLD., 
Yasuo TANO, M.D., 

AND ROBERT MACHEMER, M.D. 
Durham, North Carolina 





Schlieren are streaks created in trans- 
parent media by regions of varying refrac- 
tion.! In gasses, schlieren are produced 
by density gradients, a phenomenon es- 
pecially useful in wind tunnel testing.” 
Familiar schlieren are the heat waves 
seen over the surface of a darkly painted 
automobile parked in the hot sun in stag- 
nant air. The heat waves are the result of 
local differences in air density near the 
warm surface. Alternatively, schlieren 
can be observed as light passes through 
incompletely mixed liquids with differ- 
ent refractive indices, such as alcohol and 
water. Fluids having different densities 
typically have different refractive indices 
and cause streaking of the transmitted 


light. It is therefore not surprising to 
observe schlieren during intraocular sur- 
gery. 


During vitrectomy, the vitreous humor 
is replaced with an aqueous solution. 1f à 
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Figure (Friberg, Tano, and Machemer). Schlieren 
(arrows) seen against the red reflex during vitrec- 
loin. 


sent, subretinal fluid may stream ou: of the 


break into the vitreous cavity. Because 
of its protein content, subretina! fluid 
has a different density and different refrac- 
tive index than the replacement fluid.?-5 
Often it is vellow in color. The schlie- 
ren are created by the incomplete mixing 
of these fluids (Figure). The pattern. of 
the streaks constantly changes because 
their formation is a dynamic process. 

This indirect sign of subretinal fuid is 
surgically important. It implies that a 
retinal hole and a retinal detachment are 
present. Even if the detachment was pre- 
viously thought to be a traction detach- 
ment, a hole should be searched for. Oc- 
casionallv, the pattern of schlieren is so 
well defined that the surgeon can trace the 
stream of subretinal fluid back to where it 
enters the vitreous cavity, that is, the 
retinal hole. Small unexpected holes in 
the retina may be detected in this manner 
and then treated appropriately. 

Although we have observed schlieren 
primarily from subretinal fluid, they may 
be seen in other situations. Occasionally, 
pockets of fluid vitreous may mix with 
infusion fluid, create density gradients, 
and torm schlieren. However, these pat- 
terns are usually more subtle ane transi- 
tory when compared to those produced by 
subretinal fluid. 
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SUMMARY 


Schlieren or streaks can be observed as 
light passes through incompletely mixed 
fluids having different refractive indices. 
During vitreous surgery, the vitreous 
humor is replaced by an aqueous solution 
whose density and refractive index differ 
from those of subretinal fluid. The obser- 
vation of schlieren during vitrectomy 
therefore suggests the presence of subre- 
tinal fluid and a retinal hole. After observ- 
ing this sign, a careful search should be 
made for the retinal break if it has not 
been previously diagnosed. 
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A VERTICAL MOUNT FUNDUS 
CAMERA 


DORIANNE ]. KABO, B.A., AND 
JEAN-MARIE PAREL, ING., ETS-G 


Miami, Florida 


The first fundus camera modified for 
use in a vertical position, was probably 
used initially for nonhuman research 
studies.! Interest in photographing the 
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human fundus originated with the excel- 
lent results obtained with these studies, 
and also the need to photograph patients 
in the supine position. 

As early as 1970, Professor Gerald 


- 


Crock and one of us (J.-M. P) mounted a 
Zeiss fundus camera to an operating room 
stand for use in a vertical position. This 
camera was capable of taking quality fun- 
position, Dr. Pierre Almaric (written com- 
munication, 1979) in Albi, France, aban- 
doned the use of his ceiling-mounted 
vertical fundus camera about six vears 
ago because of mechanical difficulties. A 
few cameras are available commercially 
that are capable of taking fundus photo- 
graphs. These include a hand-held model 
and modifications through the side arm of 
the operating microscope. To the best of 
our knowledge, there is no vertical fun- 
dus camera | used today in the operating 
room that can take sequential, accurately 
timed fluorescein angiograms in addition 
to high quality fundus photographs. 

The major need for such a camera is in 
documentation of fundus disease during 
examination under anesthesia. A Zeiss 
fundus camera was modified in the verti- 
cal position to facilitate fundus photogra- 
phy and fluorescein angiography that 
consistently yields good results (Fig. 1). 


MATERIAL AND METHODS 


A movable motorized stand supports 
the Zeiss vertical mount fundus camera 


producing flashes of 360 ] at the rate of 
one per second. It is modified with an 
interlocking mechanism that will prevent 
misfiring of the camera. 

Photography is accomplished with a 
motorized Nikon F-2 back, which is re- 
motely controlled with a microswitch on 
the left side of the camera. Two other 
knobs are mounted concentric to the 
triggering button (Fig. 2A). One knob 
controls the fine focusing that is also 
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electrically operated. The other two 
knobs control the vertical position of the 
camera for gross focusing. The linkage 
(Fig. 2B) between the motorized stand 
and the fundus camera permits adjust- 
ment in a horizontal field with a special 
design. This knob allows for tilting of the 
optical system and is manually operated. 
This optical system in the fundus camera 
is identical to the horizontal model except 
it uses an inverting beam-splitter instead 
of a movable mirror, This device permits 
direct visualization of an erect image dur- 


eyepiece, which is mounted ninety de- 
grees to the camera's principle optical 
axis. The camera can then be manually 
locked into all positions in order to ob- 
tain a reproducible, timed fluorescein 
angiogram, Apart from the focusing 
mechanism, a lamp dimmer? controls the 
observation intensity of the viewing 
lamp. 





Fig. 1 (Kabo and Parel. Photographer using the 
Zeiss fundus camera on the vertical mount. 
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Fig. 2 {Kabo and Parel). Zeiss vertical mount 
fundus camera (A) focusing mechanism and trig- 
gering button; (B) tilt mechanism. 


Fluorescein angiography is performed 
through an SB4/SB5 matched pair of 
Spectrotech filters using Tri-X film from 
Kodak. The dovetail adapter on the in- 
verting beam-splitter secures the Nikon 
F-2 camera back to the fundus camera. 
The Zeiss Data-phot system is modified 
for the Nikon F-2. This allows us to print 
out the patient identification number and 
the time in seconds directly onto the film 
simultaneously. Color photographs are 
taken with Kodak KM-25 on aperture po- 
sition 7.0 on the turret wheel. This knob 
is located in its usual position on the 
fundus camera. Exposure adjustments 
must be made on the basis of the color of 
the fundus as well as the color of the 
lesions in the fundus. In addition to these 
variables, the use of the inverting beam- 
splitter reduces the intensity of the flash 
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by approximately one F-stop or aperture 
setting. 


SUMMARY 


We developed a vertical mount fundus 
camera using the Zeiss model that per- 
mits us to obtain high quality fundus 
photographs and an accurately timed flu- 
orescein angiogram of patients during ex- 
aminations under anesthesia, during sur- 
gery, or any situation where photography 
of supine subjects might be required. 
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THE EFFECT OF UNSUSPECTED 
CAROTID-CAVERNOUS FISTULA 
IN ENUCLEATION 
JOHN J. PURCELL, JR., M.D. 


St. Louis, Missouri 


A patient with an unsuspected carotid- 
cavernous fistula underwent enucleation 
as the result of a severe localized perforat- 
ing ocular trauma. Potentially lethal 
bleeding occurred that was difficult to 
control. 


CASE REPORT 


An 18-year-old man came to the emergency room 
with a history of having been struck in the left eye 
two hours previously with a spoon thrown by a 
friend. The patient was inebriated. Results of a 
physical examination were normal with no other 
signs of trauma. 

Visual acuity in the right eye was 6/12 (20/40) near 
equivalent without correction. Results of the right 
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eye examination were normal. Visual acuity in the 
left eye was no light perception. The left eyelids 
were edematous, tight, and grossly ecchymotic, but 
no lacerations were present. The conjunctiva was 
chemotic, and diffuse subconjunctival hemorrhage 
was present for 360 degrees. A corneal laceration 
was present from the 3 to 8 o'clock position from 
corneoscleral limbus to corneoscleral limbus just 
inferior to the visual axis with extrusion of intraocu- 
lar contents and a total hyphema (Fig. 1). 

Results of x-rays for intraocular foreign body and 
orbital films for fracture were normal. Results of 
skull x-ray were normal. Results of electrocardio- 
gram, complete blood cell count, urinalysis, SMA- 
12. and the chest x-ray were normal. The blood 
alcohol was 136 mg/dl. Tetanus toxoid, 0.5 ml, was 
given and 2 g of methicillin sodium was adminis- 
tered intravenously every four hours, 

After eight hours the patient's clinical condition 
and blood alcohol had returned to normal and the 
eye was examined under general anesthesia. Be- 
cause of the tightness of the eyelids a lateral canthot- 
omy was performed. The intraocular contents ex- 
tending through the cornea were excised and sent to 
the pathology department. Cultures were taken and 
the laceration was closed with multiple interrupted 
10-0 nylon sutures. Attempts to irrigate the hyphema 
gently only resulted in brisk bleeding and the iris 
and lens were never seen. The wound was swept 
free with a synechiolvsis spatula and found to be 
watertight, After a 360-degree peritomy, clots were 
removed from the subconjunctival space. Relaxing 
conjunctival incisions were made inferonasally and 
superotemporally. The four rectus muscles were 
identified. The globe was explored posteriorly for 12 
to 15 mm for 360 degrees and it was found to be 
intact. The conjunctiva-relaxing incisions were 
closed with 7-0 plain gut and the peritomy was left 
open. Twenty milligrams of gentamicin and 100 mg 
of methicillin sodium were injected subconjuncti- 
vally and two drops of atropine 2% were instilled. 
The eye was patched and shielded. 

The posteperative course was uneventful except 
for persistent bogginess of the lower cul de sac with 
hemorrhage-stained fluid. Visual acuity remained no 
light perception and the eye was painful. Intraocular 
pressure by Schiøtz tonography was 30 mm Hg. The 





Fig. 1 (Purcell). Corneal laceration with extrusion 
of ocular contents. Note severe subconjunctival 
hemorrhage and orbital edema. 
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excised tissue was identified as retina, uveal tissue, 
and hemorrhage. Because it was disorganized, 
blind, and painful, the eve was removed 14 days 
alter injury, 

At the time of enucleation the conjunctiva was 
boggy and bled easily to touch. The eye appeared 
injected. On removing the eye, brisk bleeding en- 
sued and the orbit was packed for five minutes with 
warm saline-soaked 4 x 4-inch gauze pads. The 
orbit was packed several times but the bleeding 
could not be controlled. The bleeding appeared to 
be venous but was brisk. It was necessary to use two 
large suction catheters to keep the orbit clear of 
blood. 

Four small ribbon-blade maleable brain retractors 
were placed in the orbit to the apex. Vigorous Bovie 
cauterization was performed up into the apex of the 
orbit with intermittent pressure packing. Hemosta- 
sis was finally obtained with only slight oozing. The 
patient lost a total of 1,150 ml of blood. No transtu- 
sion was necessary because of the stability of the 
vital signs. Because the tissues were so edematous 
and hemorrhagic, no implant was put into the orbit. 
Tenon's capsule was closed in an overlapping 
purse-string fashion with 5-0 chromic catgut and the 
conjunctiva was closed with a running 6-0 gut 
suture. No conformer was placed. A pressure dress- 
ing was applied. 

The pressure dressing was removed three days 
later and the eyelid suture was removed. No bleed- 
ing occurred. The patient was examined and had no 
clotting disorders. Two davs later, with the wounds 
healing, the patient was discharged and given warm 
compresses, dexamethasone, neomycin sulfate, poly- 
myxin B sulfate (Maxitrol) ointment four times daily, 
and 250 mg of ervthromycin orally four times 
daily. 

On the first follow-up visit marked blepharoptosis 
was noted and the orbit was shrunken. It was 
believed that the blepharoptosis was probably sec- 
ondary to the vigorous cauterization at the apex of 
the orbit. The patient at this time stated that he had 
lied about the nature of his injury and that he had 
really been stabbed in the eye with a long-handled 
barbeque fork. Auscultation revealed a bruit over 
the orbit, frontal, and maxillary regions. On ques- 
tioning he stated that a "noise of his heart beat" had 
been present in his head since the time of injury, but 
that he had been afraid to mention it because he had 
lied about the nature of his injury. 

The patient was referred for neurosurgical consul- 
tation and an angiogram revealed a carotid- 
cavernous fistula (Fig. 2). Tomograms of the orbital 
walls revealed no fracture site. The carotid- 
cavernous fistula was repaired and the patient had 
an uneventful postoperative course. 


DISCUSSION 
Posttraumatic and spontaneous caro- 


always, occur with characteristic exter- 
nal ophthalmologic signs and svmp- 
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Fig. 2 (Purcell). Carotid angiogram showing 
carotid-cavernous fistula. In this early arterial phase 
carotid angiogram both arterial (interna! carotid 
artery, IC) and venous (jugular vein, JV) £lling are 
present. This indicates a connection of the arterial 
and venous systems in the cavernous sinus (CS), 


toms. These include proptosis, (occasion- 
ally pulsating) and injection often with 
arterialization of conjunctival vessels.! 
~The patient may complain of abnormal 


sounds within the cranial cavity. A bruit 
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is more often, although not always, audi- 
ble on auscultation. This patient had se- 
vere injection of the globe and chemosis 
that was considered to be secondary to the 
orbital trauma. Apparently the fork had 
punctured the conjunctiva and slid 
through the superior orbital fissure or 
optic foramen to puncture the carotid 
artery. The traumatic carotid-cavernous 
fistula was unsuspected and the patient 
underwent enucleation. The severe hem- 
orrhage that occurred was controlled and 
the patient’s physical status allowed such 
massive blood loss over a period of time. 

To avoid the possibility of overlooking 
a carotid-cavernous fistula, each patient 
undergoing enucleation should have or- 
bital and cranial auscultation. 


SUMMARY 


An 18-year-old man with an unsuspect- 
ed carotid-cavernous fistula underwent 
enucleation as the result of a severe local- 
ized perforating ocular trauma. Potential- 
ly lethal bleeding occurred that was diffi- 
cult to control. Auscultation of the orbit 
should be performed in all cases before 
eye enucleation to avoid the possibility of 
overlooking a carotid cavernous fistula. 
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MEETINGS, CONFERENCES, SYMPOSIA 
EDITED BY THOMAS CHALKLEY, M.D. 


DEDICATION OF THE EYE 
RESEARCH LABORATORIES OF 
THE UNIVERSITY OF CHICAGO 
The remodeled Eye Research Laborato- 

ries of the University of Chicago were 
dedicated Sept. 14 and 15, 1979, under 
the aegis of the Department of Ophthal- 
mology. The honored guests, Drs. Joa- 
quín Barraquer, Claes Dohlman, William 
Hughes, Frederick Jakobiec, Carl Kupfer, 

Irving Leopold, Francis L'Esperance, 
Edward Maumenee, Irene Maumenee, 
James McDonald, Samuel McPherson, 
David Paton, and David Shoch discussed 
the theme, "Ophthalmology 1979 and the 
Decade to Come." Additionally, members 
of the Department of Ophthalmology 
who participated in the program included 
the following: Drs. Frank Newell, Royce 
Johnson, Linas Sidrys, Ramesh Tripathi, 
Brenda Tripathi, Harvey Klein, Ben 
Cohen, Karl Fritz, Peter Morse, Albert 
Leveille, and Victor Elner. A banquet at 
the university's Quadrangle Club fol- 








lowed a reception at the Eye Research 
Laboratories. 

The Eye Research Laboratories (Fig. 1) 
are hou sed in a five-level building, erect- 





Chicago. 





Fig. 1 (johnson and Johnson). Entrance to the 
Eve Hesearch Laboratories of the University of 


ed in 1947 to house laboratories of the 
American Meat Institute. The building is 
located across the street from the univer- 
sity's scanning electron microscope facil- 
ities, 370-computer facilities, and Regen- 
stein Library. The fifth level is unfinished 
ang inoue mechanical Mund ; — 


ee to ondas Bon M Exten- 
sive psychophysical testing facilities for 
evaluation of normal and diseased eves 
are located on the lower level. Also locat- 
ed on this level are a machine shop, 
electronics shop, and a photographie de- 
velopment facility including two dark 
rooms. Additional space is provided for 
patients’ photographic files and study 
areas for postdoctoral students and resi- 
dents. The entrance level to the building 
contains newly equipped offices for 11 
staff positions and staff scientists and 
supporting clerical staff. The Jules and 
Doris Stein Library (Fig. 2), which serves 
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Fig. 2 (Johnson and Johnson). The Jules and 


Doris Stein Library. 
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Fig. 3 (Johnson and Johnson). The histology lab- 
oratory, 

additionally as a conference room, is a 
spacious oak-lined room refurbished 
from the 1947 original. The John and 
Ellen Stuart retinal research laborato- 
ries are equipped for electroretinography, 
dark adaptation, color vision testing, and 
laser therapy. 

The third level contains a fully 
equipped histology laboratory (Fig. 3) 
and electron microscope preparation 
room. There are two electron microscopes 
and an adjacent dark room. There are 
laboratories for microbiology and tissue 
culture, together with supporting ster- 
ilization rooms. An animal surgery room 
complete with microscopic surgery and 
physiologic recording instruments is 
connected by an animal holding room 
to animal support services. 
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Administrative offices and eight addi- 
tional research laboratories are located on 
the top research floor. Additionally, there 
is a cold room laboratory and a computer 
laboratory with an adjacent electrophys- 
iologic testing laboratory. 

More than one million dollars was 
spent in remodeling the building and 
providing equipment and furnishings. 
The money was provided by Jules and 
Doris Stein. Dr. Stein is a graduate of the 
University of Chicago and also a graduate 
of Rush Medical School, which was affil- 
iated with the University of Chicago until 
1941. 

In addition to office space, the building 
provides some 15,000 square feet of re- 
search space. The heating, air condition- 
ing, elevator and other mechanical sys- 
tems were modernized and the building 
brought into conformity with the build- 
ing code of the city of Chicago. Corridor 
ceilings were lowered and the corridors 
were carpeted, new laboratories were 
added as needed, but functional existing 
laboratories were cleaned and rehabilitat- 
ed with the original furnishings retained. 
The building promises to provide the 
Department of Ophthalmology with re- 
search support for several decades. 

ROYCE O. JOHNSON 
| AND 
SUSAN JOHNSON 
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| COLOR AND THE AUTHOR 


is issue loi THE JOURNAL was print- 

n a web offset press on rolls of paper 
that delivered forms in multiples of 16 
and 32 pages. The press prints 16 pages of 
four-color material or 32 pages of black 
and white. The pages are printed at high 
speed with each ink laid on top of the 
preceding color with no drying time in 


between. This n festes in a i certain amount 








na dy. prov Made. iuo Or La: pages — 
nate I already printed that is inserted 
into THE JoURNAL before binding. The 
results are the pages of attractive adver- 
tisements that appear monthly. 

Then why isn’t the entire JOURNAL 
printed in four-color? With the explosion 
of xinting technology that now provides 
'ime and Newsweek in four-color why 
does THE JOURNAL lag? Even Volume I 
of the first series in 1862 carried a color 
plate. How can one possibly justify a 
charge to authors of $500 a page for 
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four-color? Even with such a charge why 
doesn’t the color appear as bright and 
attractive as the 35-mm slide projection? 

The first reason is economic. We or- 
dered 20,000 copies of this issue to be 
printed. The cost of preparing the materi- 
al for printing was the same as if the print 
order were 100,000 copies or 500,000 cop- 
ies. Thus our cost per copy is spread over 
a smaller base and is much higher per 
unit than it is for magazines with higher 
circulation. 

Why the high cost of color to the au- 
thor? Basically there are three standards 
of color preparation: pleasing results, ap- 
proaching the copy color, and exact 
match. We specify exact match and this is 
a stumbling block for many authors. Most 
ophthalmologists use 35-mm color trans- 
parencies that are more brilliant than the 
same colors transferred to paper and ink. 
Additionally, viewing a transparency with 
incandescent light adds more red unless a 
filter is added to remove the red cast. 
Color transparencies are difficult to re- 
touch and often material that is out of 
focus, has color reflections, or internal 


951 
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reflections is not noticed by the author 
until proof arrives. 

Such surprises may be avoided by pro- 
viding prints. These prints must be made 
professionally (not at the neighborhood 
drugstore) using internegatives. With 
these the author sees more readily what 
the printed material will look like and can 
retouch the material to suit his purposes. 
Prints lose some of their color fidelity 
during reproduction and are harder to 
lighten than transparencies. THE JOUR- 
NAL requires both the transparency and 
the print to be submitted, and the color 
plates for printing are made from the 
transparency when possible. The trans- 
parency is judged by using a fluorescent- 
lit transparency viewer (or a lightbox) and 
the printed material is judged in a 
fluorescent-lit room with neutral gray 
walls. Color values are never judged in 
daylight or by using incandescent light- 
ing. 

Preparation of the color material for 
printing requires four separate films di- 
viding the scene into the three primary 
colors (red, blue, and yellow) and a black 
film. These must be perfectly aligned (in 
register) if the printed page is to be clear. 
To these must be added legends, which 
are prepared separately. 

Color separation and preparation of 
each color plate for printing ranges be- 
tween $465 and $834. Printing and paper 
cost approximately $525 per two-page in- 
sert. Binding of one two-page insert costs 
approximately $60. 

THE JOURNAL accumulates color until 
eight pages are available and then prints 
on a 16-page four-color offset press (usu- 
allv the back of each page of color is 
blank). Then the 16 pages are cut into 
eight two-page units to be inserted with 
the article. 

The printer tries to provide as uniform 
a quality as possible. Problems arise 
when external and fundus pictures are 
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combined in the same printing and mark- 
edly different color values are involved. 
The printer uses the best possible quality 
paper and provides 22,000 inserts to en- 
sure against spoilage in the binding 
process. 

Those involved do their best and all 
believe that the color reproductions in the 
editorial pages of THE JOURNAL are the 
highest quality in ophthalmology. Cur- 
rent color costs and the low subscription 
price of THE JOURNAL though indicate 
that we are still a long way from an 
all-color publication. 

FRANK W. NEWELL 


— — — ANa: 


CORRESPONDENCE 










Letters to the Editor must be typed 
double-spaced on 8'/2 x Ll-inch bond 
paper, with 1'/2-inch margins on all four 
sides, and limited in length to two man- 
uscript pages. 


Difficulties of Positioning for 
Applanation Tonometry 
Editor: 

I wish to call attention to a chance 
observation and its possible importance 
in the detection, treatment, and control of 
glaucoma in certain patients. 

Many of us rely almost exclusively on 
ocular pressure measurements done with 
the Goldmann applanation tonometer at- 
tached to the slit lamp. I have found that 
the positioning of some patients in front 
of the slit lamp is extremely difficult, not 
only to use the lamp but to take the 
pressure. It is expecially problematical 
with obese, rotund women with large 
busts. (I can find no other delicate way of 
expression.) 

In the struggle to get the patient close to 
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the slit lamp, with the chin on the chin 
rest and forehead at or at least close to the 
crossbar, there may be a great deal of 
moving, struggling, squirming, and 
breathholding. Because of the resultant 
Valsalva effect, the ocular pressure read- 
ing may be artificially high when indeed 
the patien Us true ocular pressure is well 
within the normal range. 


CASE REPORT 


A 68-vear-old obese woman was seen for oph- 
found by Goldmann applanation tonometer to be 
27 mm Hg in both eves. Disks were physiologic with 
Grade | cupping. Forty minutes after instillation 
Ye the pressure read 22 mm Hg in 
both eves and medication was started. One month 
later the pressure measured 25 mm Hg in both eves 
by applanation! and the dosage was increased to 
0.50% every 12 hours. Central fields were full with 
normal blind spots. Three months later the pressure 
was again 25 min Hg in both eves. 

On a hunch, after noticing the patient's tre- 








lamp, inchidin: holding and pulling on the platform 
of the stand, 1 borrowed a Schigtz tonometer from 
a colleague. The patients pressure measured 
15.9 mm Hg in both eves with a 5.5-g weight and 
18.5 mm Hg in both eyes with a 7.5-g weight. 
Pilocarpine was instilled and one hour later the 
pressure measured 17.3 and 17 mm Hg, respectively, 
with the Sehietz tonometer, 

| suggest that tonometry other that slit- 
lamp tonometry be tried on these rotund 
obese patients if there is a question of 
increased ocular pressure. 


APHTALI GUTSTEIN, M.D. 
Skokie, Illinois 


Alternative Tarsorraphy in Peripheral 


Facial Nerve Paralysis 

Editor: | 

Lagophthahnos secondary to facial 
nerve paralvsis may be associated with 
keratitis, conju nctivitis, or both. A partial 
tarsorraphy is sometimes required to re- 
duce the width of the palpebral fissure. 

In three patients with peripheral facial 
nerve paralysis I avoided tarsorraphy by 
gently pinching a thin fold of the skin 


(9 CORRESPO: 








DENCE 


Figure (Scoppetta). A patient with bilateral facial 
paralysis caused by acute postinfective polyneuritis 
(A) and Bell's phenomenon (B) applies two clamps 
(C?) and is able to close his eves (D). 


close to the external palpebral commis- 
sure by using a small clamp. The results 
seemed to be satisfactory. The patient 
uses the clamp at intervals as the paralysis 
required. The procedure is particularly 
useful in patients who are acutely ill. 
CIRIACO SCOPPETTA, M.D. 
Rome, Italy 


Vitrectomy for Diabetic Traction 
Retinal Detachment 
Editor: 

I don’t know whether to be dismayed or 
tremendously impressed by the absence 
of corneal complications reported in the 
article, “Vitrectomy for diabetic traction 
retinal detachment” (Am. J. Ophthalmol. 
88:246, 1979), by T. A. Aaberg. The inci- 
dence of corneal complications in diabet- 
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ics undergoing vitrectomy was first dis- 
cussed in detail by Brightbill, Myers, and 
Bresnick in 1978.! They noted that “cor- 
neal complications after... vitrectomy 
are virtually confined to diabetic cases.” 
This observation was later confirmed by 
Perry and associates,? who showed that of 
those diabetics undergoing vitrectomy, 
54% were destined to show corneal com- 
plications. 

It is certainly understandable that for a 
retinal surgeon, the cornea is frequently a 
mere nuisance. Nevertheless, it would be 
most interesting to know if corneal prob- 
lems did develop in this series of 75 cases, 
and were omitted from this discussion, or 
if Dr. Aaberg is doing something that the 
rest of us should know about. 

DaviD W. LAMBERTS, M.D. 
Lubbock, Texas 
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Reply 


Editor: 

The problem of corneal abnormalities 
after vitrectomy surgery has been a major 
problem in the past. The concern for the 
corneal consequences of vitrectomy sur- 
gery has been evaluated by me and by 
scientists at the Medical College of Wis- 
consin, in several previous publications. 
Therefore, none of us have considered the 
cornea to be merely “a nuisance," and we 
have not treated it in a cavalier fashion. 
The patients comprising the series men- 
tioned in my article were examined metic- 
ulously concerning the corneal status pre- 
and postoperatively. During the first half 
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of the study, all patients had preoperative 
pachometry and postoperative pa- 
chometry. The results of this study have 
heen reported.! 

The results of that evaluation, as well as 
the results of evaluation in the continuing 
series, indicate that advances in vitrec- 
tomy, irrigating solutions, and knowledge 
of the toxicity of topical medications have 
greatly reduced the corneal problems. No 
patients in the present series had long- 
term corneal problems. The improved ir- 
rigating solutions, as developed at the 
Medical College of Wisconsin by Edel- 
hauser and co-workers,?" have reduced 
lium and thus reduced the incidence of 
postoperative epithelial sloughing. Main- 
taining phakic eyes has also reduced the 
incidence of corneal abnormalities. Addi- 
tionally, the ocular problems have been 
reduced by not using more than a 596 
solution of topical phenylephrine, thus 
reducing the toxicity to both epithelium 
and endothelium, as demonstrated by 
Edelhauser and associates.4 

Thus, I do not have any secrets for 
reducing corneal problems inasmuch as 
all of the data have been previously pub- 
lished. The combination of these advanc- 
es plus reduced intraocular irrigation, re- 
sulting from improvements in surgical 
technique and decreased instrument size, 
have fortunately made the previous 
reports of severe corneal problems out- 
dated. 

THOMAS M. AABERG, M.D. 
Milwaukee, Wisconsin 
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Vitteliform Macular Degeneration 


Editor: 

My patient, whose photograph ap- 
peared as Figure 6, Case 5, in the Ameri- 
can Journal of Ophthalmology, 84:526- 
531, 1977, has the appearance of a 
vitelliform macular degeneration. This 
particular patient was exposed to four 
atomic bomb tests between 1946 and 
1948, and to one hydrogen bomb test at a 
distance of ten to 12 miles in 1952. 

My patient and I wonder if any other 
ophthalmologist has seen clinical mani- 
festations of ocular disease, of any sort, in 
patients who were exposed to nuclear 
bomb testing. Please reply to 

James D. Kingham, M.D. 
University of Arizona 
Health Sciences Center 
1501 N. Campbell Ave. 
Tucson, AZ 85724 


CORRESPONDEN 
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Vitamin A-Reponsive Punctate 
Keratopathy in Xerophthalmia 


Editor: 

In the article, “Vitamin-A responsive 
punctate keratopathy in xerophthalmia 
(Am. J. Ophthalmol. 87:330, 1979), A. 
Sommer, N. Emran, and T. Tamba studied 
the early punctate staining of the cornea 
in xerophthalmia using fluorescein for 
vital staining. Fluorescein staining shows 
epithelial defects.! The drying of the epi- 
thelium could be demonstrated by rose 
bengal and better yet by lissamine 
green!? as proven by Sauter in Kenya? 
and Kusin and his co-workers? in Suma- 
tra, Indonesia. 

Lissamine green is a safe, sensitive, 
specific, simple, inexpensive method for 
the early detection of xerophthalmia. It 
can be performed by assistants without a 
slit lamp. Sommers and his co-workers 
state that tear film drying as a result of 
loss of conjunctival mucus-producing 
goblet cells seems unlikely. Nonethe- 
less in Sauter's cases of xerophthalmia, 
break-up time, and mucus production 
were normal a few weeks after sufficient 
vitamin A therapy as judged by the 





Figure (Kingham). Right and left eyes of patient. l'he yellowish lesion is at the level of the retinal pigment 
epithelium. The electro-oculogram was normal. 
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mucous thread in the inferior conjunc- 
tival fornix. 

MOGENS S. NORN, M.D. 

Copenhagen, Denmark 
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Reply 
Editor: 

The purpose of our communication was 
to report corneal epithelial involvement 
early in the course of clinical xeroph- 
thalmia. Slit-lamp examination of the 
fluorescein-stained cornea allowed for 
positive, reproducible diagnosis and pho- 
tographic documentation in cases in 
which this was not apparent on routine 
examination. Neither Kusin! nor Sauter? 
claim handlight examination of the rose 
bengal or lissamine green stainec cornea 
is useful for detecting preclinical corneal 
disease. 
malities might arise directlv from the 
affect of vitamin A deficiency on cor- 
neal epithelial metabolism, or indirectly 
through its affect on tear film stability 
with local drying. We do not doubt tear 
film break-up time and mucus production 
are abnormal in xerophthalmia, or that 
they improve with vitamin A therapy. The 
reappearance of mucus-producinz goblet 
cells lags sufficiently behind resolution of 
the corneal epithelial changes, however, 
to suggest that their loss was not respon- 
sible for those changes.? 

Dr. Norn draws our attention to another 
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aspect entirely: the use of lissamine green 
staining as a practical method for the 
early detection of xerophthalmia. These 
suggestions are based on its propensity 
for staining the conjunctiva, not the cor- 
nea, in early disease.^?5 Follow-up stud- 
tion (personal communication) and the 
data of Vijayaraghavan and co-workers? 
indicate that many cases without active 
vitamin A deficiency will stain with rose 
bengal and lissamine green. More alarm- 
ing is that one fourth of the corneas in 
children with vitamin — A-responsive 
Bitot's spots or active corneal disease in 
our own series failed to stain.$ 
ALFRED SOMMER 
Baltimore, Maryland 
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Synopsis of Ophthalmology, 5th ed. By 
William H. Havener. St. Louis, C. V. 
Mosby Company, 1979. Clothbound, 
675 pages, index, glossary, 336 black 
and white figures, 28 color figures. 
$24.95 
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The ffel edition of Havener’s “Synop- 
sis of Ophthalmology” is alucid summary 
of ophthalmic knowledge. The text is 
primarily |written for medical students 
and house officers. As such it provides 
more than adequate coverage of the tech- 
niques of| ocular examination, medical 
ophthalmology, neuro-ophthalmology, ex- 
ternal disease, uveitis, glaucoma, stra- 
bismus, refraction, and the basics of ocu- 
lar surgery. 

Although much of the text has not been 
changed since the fourth edition, the au- 
thor has added many color plates of com- 
mon postexior pole lesions and improved 
many of the photographs. Additional im- 
provements in this edition include a new 
chapter on ocular anatomy and physiolo- 
gy, and an improved chapter dealing with 
the essentials of taking an ophthalmic 
history. | 

The highlights of the book continue to 
be the detailed illustration of the tech- 
niques of ophthalmoscopic examination, 
and the excellent glossary and subject 
index. 

This is à useful manual for medical 
students arid house officers, which will 
provide them with a good primary refer- 
ence for ophthalmic problems. 

DAVID J. SCHANZLIN 
| 


Birth Defects Compendium, 2nd ed. Ed- 


ited by Daniel Bergsma. New York, 
Alan R. Liss, Ine., for the National 
Foundatión-March of Dimes, 1979. 
Hardcover, 1,222 pages, preface, table 
of contents, author index, 108 color 


figures, 284 black and white figures. $50 


This impressive volume brings together 
495 authors from 24 countries, aided by 
21 assistant!and 24 associate editors. The 
volume leads off with an atlas (mainly of 
the ocular fundus and external eye with 
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some illustrations less than optimum), 
followed by a compendium of 1,004 ana- 
tomic or functional variants from the 
normal range in humans, which are inher- 
ited by an mendelian mode of transmis- 
sion, or caused by a fresh mutation, any 
chromosomal abnormality, or any infec- 
tious, chemical or physical insult to the 
embryo or fetus before birth. 

Each syndrome is described in the 
same manner: its common name and 
phenotypically similar conditions; then 
the conditions excluded, followed by 
the minimal diagnostic criteria: clinical 
findings, complications, etiology, and 
pathogenesis. Then related factors (sex ra- 
tio, risk of occurrence for patients' sibling 
and patients' child, the age of detectabil- 
ity, and the prevalence.) Treatment is 
discussed under the headings of primary 
and secondary prevention and other ther- 
apy. This is followed by prognosis, detec- 
tion of carrier, special considerations, and 
references. The references are often to 
other than original sources and curiously, 
in this rapidly changing field, most are 
more than ten years old. 

The final section of 36 tables synopsiz- 
es order of transmission and major organs 
involved in various disorders. There are 
an additional seven diagrams. 

Most conditions are described on a sin- 
gle page and many are illustrated. The 
syndromes dealing with ocular involve- 
ment are well done. Bernaxd Becker is the 
sole associate editor identified with oph- 
thalmology. 

The chief editor states in the preface 
that certain birth defects or syndrome 
types, according to present knowledge, 
are so phenotypically similar that they are 
presented as single entities. This causes 
confusion in many syndromes with both 
systemic and ocular manifestations. The 
Stilling-Türk-Duane syndrome is de- 
scribed under sixth nerve paralysis; the 
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many oculo-mandibulo-facial syndromes 
are lumped together as are the anterior 
segment clefting disorders. Drusen of the 
optic disk are illustrated in the atlas but 
not mentioned in the compendium. In- 
deed several fundus illustrations in the 
atlas are unrelated to material in the com- 
pendium. 

These are petty criticisms and may be 
those of a splitter rather than a lumper. 
They are mentioned solely as a caveat that 
the ocular manifestations of many syn- 
dromes are not mentioned and that not all 
congenital, genetic, and metabolic abnor- 
malities about which the ophthalmologist 
is concerned are included. 

Nonetheless the volume is one that be- 
longs in the library of every ophthalmolo- 
gist who sees perplexing cases. There is 
no single volume where one may find so 
many congenital abnormalities expertly 
described. 

FRANK W. NEWELL 


SYMPOSIA 


Current Concepts in Ophthalmology, 
vol. 6. Edited by Herbert E. Kaufman 
and Thom J. Zimmerman. St. Louis, 
C. V. Mosby, 1979. Hardcover, 242 
pages, preface, index, 167 black and 
white figures. $45 


K. N. GOLDMAN AND H. E. KAUFMAN: Recent tech- 
nical considerations in penetrating keratoplasty 


J. I. KATZ AND H. E. KAUFMAN: Effects of ocular 
surgery on the corneal endothelium 


Y. S. CENTIFANTO: Host resistance in recurrent 
herpes simplex infections: cell-mediated immunity 


A. R. GASSETT: Lamellar keratoplasty in the treat- 
ment of kertoconus: conectomy 


P. H. MORSE: Practical treatment of diabetic reti- 
nopathy 
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M. H. FRIEDLANDER AND N. GRANET: Refractive 
keratoplasty 


J. M. ENOCH: Vertebrate photoreceptor orientation 


R. T. OLSON, T. J. ZIMMERMAN, AND H. E. KAUF- 
MAN: Intraocular pressure and aphakic keratoplasty 


J. I. KATZ AND H. E. KAUFMAN: Slow-release artifi- 
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W. W. DAWSON AND H. R. LIEBERMAN: Evidence 
for two retinal control loops 


J. D. TROBE AND R. G. QUISLING: Hoofbeats, ze- 
bras, and red herrings: common errors in neuro- 
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C. Y. CHIOU AND J. TRZECIAKOWSKI: Recent ad- 
vances in cholinergic drugs for glaucoma therapy 


R. J. OLSON AND H. E. KAUFMAN: Viral keratocon- 
junctivitis 

W. B. BOONE: Immunotherapy of external disease 
and ocular malignancy 


T. J. ZIMMERMAN: Summary of clinical research 
with timolol 


B. E. MCCAREY: Specular microscopy: practical 
aspects for the researcher and clinician 


S. D. RHEINSTROM AND H. E. KAUFMAN: Newer 
methods in diagnosis of herpes simplex keratitis 


J. I. MCNEILL: Host defenses in ocular herpesvirus 
infection 


W. L. BLACKWELL: Clinical ophthalmic ultrasono- 
graphy 


Ocular Trauma. Edited by H. MacKenzie 
Freeman. New York, Appleton-Cen- 
truy-Crofts, 1979. Hardcover, 466 


pages, foreword, preface, index, 354 
black and white figures. $52.50 


H. M. FREEMAN, P. R. MCDONALD, AND H.G. 
SCHEIE: Examination of the traumatized eye and 
adnexa 


S. L. TROKEL: Radiologie evaluation of ophthal- 
mologic trauma 


D. J. COLEMAN AND M. E. SMITH: Ultrasound in 
the preoperative evaluation of trauma 


T. HIROSE, Y. MIYAKE, AND A. HARA: Evaluation of 
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severe ocular trauma. Electroretinogram and 
visual-evoked response. 


IL. SOCIAL! AND LEGAL IMPLICATIONS IN 
THE TREATMENT OF TRAUMA 


R. HARLEY; Ocular manifestations. The battered 
baby or physically abused child 
| 


J. W. BETTMAN: The medicolegal implications of 
the management of trauma 


III. MANAGEMENT OF TRAUMA OF THE LID 
AND ORBIT 


C. K. BEYER! Lid and canalicular trauma 


J. L. WOBIG AND L. T. JONES: Management of trau- 
matic malformations of the lacrimal excretory sys- 
tem i 

C. BEARD AND J. H. SULLIVAN: Traumatic ptosis 


M. A. CALLAHAN AND A. CALLAHAN: Current con- 
cepts of reconstruction of the eyelids 


M. J. REEH: Treatment of traumatic malpositions of 
the lids 


! 
O. G. STASIOR: Surgical treatment of facial nerve 
palsy 


B. SMITH AND R. PETRELLI: Fractures of the orbit. 
Blowout and naso-orbital fractures 


IV. MANAGEMENT OF ANTERIOR SEGMENT 
TRAUMA | 


| 
R. A. THOFT AND C. H. DOHLMAN: Chemical and 
thermal burns of the eye 


S.A. BORUCHOFF: The thin and perforated cornea 
A. G. DEVOE: Lacerations of the cornea 


M. GRAYSON AND F.M. WILSON II: Traumatic 
hyphema 


M. I. ROPER-HALL: Traumatic cataract 


l 
K. RICHARDSON: Acute glaucoma after trauma 

| 
R. J. SIMMONS AND R. L. KIMBROUGH: Late glauco- 
ma after trauma 


V. MANAGEMENT OF INTRAOCULAR FOR- 
EIGN BODIES 


N. R. BRONSON II: Management of magnetic for- 
eign bodies | 


| , 
H. NEUBAUER: Management of nonmagnetic 
intraocular foreign bodies 

| 


W. L. HUTTON: Management of intraocular foreign 
bodies by pars plana vitrectomy 
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VI. MANAGEMENT OF TRAUMA INVOLVING 
THE VITREOUS 


D. J. COLEMAN: Surgical management of traumatic 
lens injuries 


N. G. Douvas: Anterior segment injuries and 
closed vitrectomy 


R. G. MICHELS AND H. D. GILBERT: Closed vitrec- 
tomy in the early management of severe ocular 
trauma 


G. M. GOMBOS: Primary repair of the severly in- 
jured globe 


T. HIROSE AND C. L. SCHEPENS: Posterior segment 
reconstruction with opensky vitrectomy in late 
complications of ocular trauma 


VII. MANAGEMENT OF TRAUMA OF THE 
CHOROID AND RETINA 
C. L. SCHEPENS: Pathogenesis of traumatic rheg- 


matogenous retinal detachment 


M. S. Cox AND H. M. FREEMAN: Traumatic retinal 
detachment 


W. TASMAN: Retinal dialysis following blunt 
trauma 


R. C. PRUETT: Traumatic maculopathies 


VII. MANAGEMENT OF TRAUMA OF THE 
MUSCLES AND OPTIC PATHWAYS 


G. K. VON NOORDEN; Diagnosis of trauma-related 
strabismus 


R. D. REINECKE: Treatment of ocular motility prob- 
lems following trauma 


F. B. WALSH: Trauma involving the anterior visual 
pathways 

IX. OCULAR TRAUMA IN SPORTS 

A. P. ROUSSEAU: Ocular trauma in sports 


M. H. SEELENFREUND AND D. B. FREILICH: Reti- 
nal injuries in racquet sports 


P. F. VINGER: The prevention of ocular trauma in 
sports 


X. INJURY PREVENTION AND INFECTIONS 
ASSOCIATED WITH TRAUMA 


A. H. KEENEY: Prevention of eye injuries 


H. E. KAUFMAN AND R. J. OLSON: Infections asso- 
ciated with trauma 
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T. E. RUNYAN: Management of intraocular foreign 

C. E. ILIFF: Evisceration and enucleation bodies: Present and future 
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EDITED BY DAVID SHOCH, M.D. 


Acta Ophthalmologica 
PROGNOSIS OF GLAUCOMA SIMPLEX AND 
GLAUCOMA CAPSULARE: A COMPARA- 
TIVE STUDY. Olivius, E., and Thorburn, 


W. (Dept. Ophthalmol., Univ. Umea, 
Umea, Sweden). Acta Ophthalmol. 
56:921, 1978. 


To study the prognosis of capsular glauco- 
ma (102 eyes) as compared to simplex glauco- 
ma (58 eyes), a retrospective comparison of the 
functional status of these diseases when first 
diagnosed and five years afterwards was made. 
At the first examination the capsular glaucoma 
eyes were on average more seriously damaged. 
After five years this tendency was more 
marked with several amaurotic eyes, 17% as 
compared tb 10% of the simplex glaucoma 
group. Severe visual field loss in the eyes with 
advanced glaucoma after five years was pres- 
ent in 48% of the capsular glaucoma group but 
only 19% of the simplex glaucoma group. (5 
figures, 4 tables, 11 references)—Authors' ab- 
stract 


LATE COMPLICATIONS OF 7-0 POLYGLY- 
COLIC (DEXON) SUTURES IN CATARACT 
SURGERY! Klemetti, A. (Eye Dept., Cen- 
tral Hosp. of Middle Finland). Acta 
Ophthalniol. 57:33, 1979. 


The late lcomplications of cornea-scleral 
wound healing after the 15th postoperative 
day were recorded in 108 routine adult cata- 
ract operations using 7-0 polyglycolic acid 
(Dexon) sutures and compared with 80 rou- 
tine adult cataract operations using 9-0 mono- 
filament nylon (9-10 Ethilon Nylon) sutures. 
In 37 eyes of the 7-0 Dexon group filtrating 
blebs, gaping of the cornea-scleral wound, 
anterior chamber collapse, or decrease in the 
intraocular pressure were observed compared 
with one filtrating bleb in the 9-0 nylon group. 
The majority|of late complications occurred 22 
to 42 days after surgery. Ten filtrating blebs 
remained after a five months’ follow-up peri- 
od. (1 figure, | tables, 10 references)—Author’s 
abstract | 
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CORNEAL ASTIGMATISM AFTER CATA- 
RACT EXTRACTION: A COMPARISON OF 
CORNEAL AND CORNEOSCLERAL INCI- 
SIONS. Thygesen, J., Reersted, P., Fle- 
delius, H., and Corydon, L. (Dept. 
Ophthalmol, Righospitalet, Univ. 
Copenhagen, Copenhagen, Denmark). 
Acta Ophthalmol. 57:243, 1979. 


One group of 60 patients undergoing cata- 
ract surgery had a corneal incision and this 
incision was closed with a continuous 10-0 
nylon suture. A second group of 60 patients 
had corneo-scleral incisions which were 
closed with interrupted virgin silk or Vicry] 
sutures. Keratometry was performed before 
surgery and for six months after surgery. Gen- 
erally it was found that there was a decreasing 
astigmatism in both series with the passage of 
time and at the end of six months the differ- 
ences between the astigmatism in the group 
with corneal incisions and that with corneo- 
sclera] incisions was not significant. In neither 
series had the astigmatism returned to the 
preoperative levels. Final corrected visual 
acuity was about the same in both series. (3 
figures, 1 table, 7 references)—David Shoch 


AGE CHANGES IN THE SKELETON OF THE 
HUMAN LENS. Bradley, R. H., Ireland, 
M. E. and Maisel, H. (Dept. Anat, 
Wayne State Univ., Detroit, Mich.). 
Acta Ophthalmol. 57:461, 1979. 


The fibrillar structure within the cells of the 
lens which include microtubules, actin, inter- 
mediate filaments and myosin may be consid- 
ered the skeleton of the cell. These elements 
were studied by the authors in the lens of a 
newborn, of a 24-year-old patient and of an 
80-year-old patient. Actin and intermediate 
filaments were identified in the epithelial cells 
of all lenses. In the newborn lens, intermedi- 
ate filaments and chains of protein were found 
in cortical and nuclear fiber cells. Many inter- 
mediate filaments and protein chains in the 
elongated form were observed in the superfi- 
cial cortical fiber cells of the 24-year-old lens. 
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However, in the deep cortical cells the number 
of intermediate filaments decreased and the 
protein chains became more coiled and aggre- 
gated. In the nuclear region the protein chains 
were markedly aggregated and intermediate 
filaments were absent. The 80-year-old fiber 
cells contained only protein aggregates in the 
fiber cells. While the size of the chain back- 
bone corresponds to actin, the conclusive 
demonstration that it is actin remains to be 
shown. It is interesting to speculate whether 
the markedly aggregated protein chains in the 
fiber cells are responsible for the dispersion of 
light that occurs with aging and nuclear scle- 
rosis. (8 figures, 18 references)—David Shoch 


American Journal of 
Psychiatry 

DELIRIUM AFTER CATARACT SURGERY: 
REVIEW AND TWO CASES. Summers, 
W. K., and Reich, T. C. (Univ. Southern 
California School of Medicine, Los 
Angeles, Calif). Am. J. Psychiatry 
136:386, 1979. 


The authors define postcataract extraction 
delirium as an acute change in the patient's 
mental status with disorientation and distur- 
bance of recent or remote memory as well as 
other symptoms such as delusions, hallucina- 
tions, illusions, change in affect and abnormal 
psychomotor activity. The authors report two 
patients who met the above criteria and were 
diagnosed as having postcataract surgery de- 
lirium. In both cases the patients have been 
given cycloplegic agents before surgery and 
atropine after surgery. The symptoms were 
similar to those described for anticholinergic 
toxicity and therefore the patients were given 
physostigmine with rapid clearing of the delir- 
ium in one patient. The authors conclude that 
the delirium may well be a side effect of 
anticholinergic drug administration. (1 figure, 
3 tables, 56 references) —David Shoch 


Canadian Journal of 
Ophthalmology 


IMMUNOLOGICAL ASPECTS OF SUPERIOR 
LIMBIC KERATOCONJUNCTIVITIS. Eifer- 
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man, R. A., and Wilkins, E. L. (Dept. 
Ophthalmol. Univ. Louisville, Louis- 
ville, Ky.). Can. J. Ophthalmol. 14:85, 
1979. 


Three patients with superior limbic kerato- 
conjunctivitis were treated by surgical exci- 
sion of the superior limbal conjunctiva. In all 
three cases the patients symptoms were com- 
pletely abated. Previous treatment with silver 
nitrate had been unsuccessful. The specimens 
of conjunctiva removed were examined for 
immunologic abnormalities and in no case 
were the authors able to demonstrate any spe- 
cific immune abnormality. There was no ab- 
normal deposition of immunoglobulins, no 
complement fixation was observed and there 
was no increase in eosinophils in the conjunc- 
tiva. In addition, the lack of previous response 
to corticosteroids tends to negate the possibili- 
ty that there is an immune basis for superior 
limbic keratoconjunctivitis. (2 figures, 15 
references)— David Shoch 


Clinical Endocrinology 


PROGRESSIVE VISUAL FAILURE IN ACRO- 
MEGALY FOLLOWING EXTERNAL PITUI- 
TARY IRRADIATION. Atkinson, A. B., Al- 
len, I. V, Gordon, D. S., Hadden, 
D. R., Maguire, C. J. F., Trimble, E. R., 
and Lyons, A. R. (Royal Victorian 
Hosp., Belfast). Clin. Endocrinol. 
10:469, 1979. 


Four out of 23 acromegalic patients selected 
for treatment with external megavoltage pitui- 
tary irradiation between 1961 and 1975 devel- 
oped progressive visual failure. They had 
received megavoltage external irradiation 
through multiple portals from a cobalt-60 unit 
over a period of three weeks. Visual deteriora- 
tion began two months to six years after irradi- 
ation. In two patients the optic nerves were 
explored. In both, post-mortem later con- 
firmed radiation damage to the optic nerves 
and hypothalamus. In one case there was also 
necrosis of the right frontal lobe with necrosis 
and inflammation of the bone surrounding the 
pituitary fossa. In the two other patients, ex- 
tensive clinical and neuroradiological investi- 
gation excluded the presence of a suprasellar 
mass as a cause for this visual failure and a 
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clinical — of radiation necrosis was 
made. (6 figures, 23 references)—Author's ab- 
stract 


European Neurology 


COMPLICATED OPTIC ATROPHY (BEHR'S 
DISEASE) ASSOCIATED WITH EPILEPSY 
AND AMINO ACID IMBALANCE. Monaco, 
F., Pirisi, A., Sechi, G. P., and Mutani, 
R. (Dept. Neurol; Univ. Medical 
School, | Sassari, Italy). Eur. Neurol. 
18:101, 1979. 


Behr's disease is a combination of atrophy 
of the optic nerve heads, pyramidal distur- 
bances, slight ataxia and mental deficiency 
and appears to be a link between Leber's 
juvenile optic atrophy and hereditary ataxia. 
The patient reported here had the signs noted 
above pluslepilepsy. Behr's disease is inherit- 
ed in an autosomal recessive pattern and both 
sexes are equally effected. The amino acid 
imbalance noted in this patient has been re- 
ported in hereditary ataxia. (3 figures, 1 table, 
1] references)—David Shoch 


Israel Journal of 
Medical Sciences 


ABSENCE: OF ASSOCIATION BETWEEN 
HLA ANTIGENS AND PRIMARY OPEN 
ANGLE GLAUCOMA IN ISRAEL. Ticho, 
U., Cohen, T., and Brautbar, C. (Depts. 
Ophthalmol., Hum. Genet, and Im- 
munol., Lab. Immunohematology, 
Hadassah Univ. Hosp., Jerusalem, Isra- 
el). Isr. J. Med. Sci. 15:124, 1979. 


HLA antigens of the A and B loci were 
determined in 57 Israeli patients with primary 
open angle glaucoma presenting visual field 
loss and in 715 normal control subjects. The 
glaucoma patients and control subjects were 
non-related and randomly selected from the 
population. Frequencies of HLA antigens 
among Y glaucoma patients showed no dif- 
ferences from those observed in the control 
subjects. Similar results were observed for all 
patients as well as within subgroups of the 
patient population as defined by origin. Thus, 
the association reported between B7 and/or 
B12 and primary open angle glaucoma could 
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not be confirmed in an Israeli population. (4 
tables, 21 references)—Author’s abstract 


Journal of the American 
Geriatrics Society 
THE CORNEAL REFLEX IN ELDERLY PA- 
TIENTS. Rai, G. S., and Elias-Jones, A. 
(Dept. Geriatrics, Chesterton Hosp., 
Cambridge, England). J. Am. Geriatr. 
Soc. 27:317, 1979. 


When the cornea is touched gently the 
normal reaction is bilateral blinking. It has 
been hypothesized that this reflex is reduced 
in elderly patients and to test this hypothesis 
the authors examined 115 patients by stimulat- 
ing the corneas with a wisp of cotton. The 
corneal reflex was absent in 23.5% of this 
group and particularly in those with cerebro- 
vascular disease. However, it was also absent 
in many patients without neurological disease. 
Therefore, physicians should not attach too 
much importance to lack of the corneal reflex 
in elderly persons. (6 references)—David 
Shoch 


Journal of the American 
Medical Association 


ERYTHEMA AND CONJUNCTIVITIS: OUT- 
BREAK CAUSED BY INADVERTENT EXPO- 
SURE TO ULTRAVIOLET LIGHT. Rose, 
R. C., and Parker, R. L. (Bureau of Epi- 
demiology, Ctr. for Disease Control, 
Atlanta, Ga.). J.A.M.A. 242:1155, 1979. 


During a three-month period, 58 episodes of 
erythema or conjunctivitis or both occurred 
among nursing-service employees at a large 
state hospital. Epidemiologic investigation 
implicated an ultraviolet-light-producing ger- 
micidal bulb in a nursing station’s desk lamp 
as the causative agent. Removal of the lamp 
from the nursing station controlled the out- 
break. Analysis of the spectral irradiance from 
the bulb suggested that the National Institute 
for Occupational Safety and Health exposure 
standards were exceeded in five to 20 minutes, 
depending on the individual’s distance from 
the lamp. (1 figure, 6 references)—Author's 
abstract 
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, THE COPELAND INTRAOCULAR LENS: 
FIVE TO TEN YEARS LATER. Hamdi, 
T. N. (Dept. Ophthalmol., Thomas Jef- 
ferson Univ., Philadelphia, Pa.). Oph- 
thalmol. 86:984, 1979. 


Fifty-seven eyes with extracapsular surgery 
and Copeland lenses and the same number of 
intracapsular cataract extractions without 
lenses are described. All properly chosen lens 
cases have 6/12 (20/40) vision or better. Forty 
percent required capsulotomy because of 6/12 
(20/40) vision or less. Possible cystoid macular 
edema occurred in two cases. No endothelial 
changes were present that were not present 
preoperatively. Five lenses dislocated. Two 
glaucomas appeared. There was no retinal 
separation, endophthalmitis, or lens removal 
for lens-induced ' irritation. (14 tables)— 
Author's abstract 


LATE DIAGNOSIS OF CHOROIDAL MALIG- 
NANT MELANOMAS IN EYES WITH 
CLEAR MEDIA AND LOW VISUAL ACU- 
ITY. Albert, D. M., Zakov, Z. N., and 
Smith, T. R. (Howe Lab. Ophthalmol. 
and Eye Pathol. Lab., Harvard Medical 
School, Massachusetts Eye and Ear In- 
firm., Boston, Mass.). Ophthalmol. 86: 
1037, 1979. 


Five patients seen in a one-year period with 
advanced malignant melanoma of the choroid 
in eyes with low visual acuity and clear media 
are reported. The low visual acuity appeared 
clinically to be antecedent to the malignant 
tumor; although in certain cases it may have 
been related to the occult melanoma, this was 
not appreciated clinically. Because of the low 
visual acuity, these patients did not have vi- 
sion symptoms referable to the melanoma, and 
the malignancy was diagnosed late in its 
course. All five cases had extrascleral exten- 
sion of the tumor at the time of surgical 
treatment; three are dead of metastatic disease, 
and two have undergone orbital exenteration 
with only brief follow-up periods. This experi- 
ence suggests that eyes with clear media and 
low vision owing to presumably unrelated 
causes should undergo periodic dilated indi- 
rect ophthalmoscopic examination to rule out 
the presence of a growing malignant melano- 
ma and to prevent its late diagnosis. (10 fig- 
ures, 9 references)—Author's abstract 
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CLINICAL AND FOLLOW-UP STUDIES OF 
MELANOCYTOMAS OF THE OPTIC DISC. 
Joffe, L., Shields, J. A., Osher, R. H., 
and Gass, J. D. M. (Oncology Unit, Ret- 
ina Ser., Wills Eye Hosp., Philadelphia, 
Pa.). Ophthalmol. 86:1067, 1979. 


Forty patients with melanocytoma of the 
optic disc were evaluated to determine their 
clinical variations and behavior. Follow-up 
examination of one to 19 years was obtained in 
27 patients. Of the 27 lesions, four (15%) 
showed a slight increase in size, and one 
tumor (496) decreased in size. The remaining 
22 tumors (8196) have not yet demonstrated 
ophthalmoscopic changes. In spite of occa- 
sional growth, the melanocytoma is a benign 
tumor that requires no treatment. (11 figures, 4 
tables, 18 references)—Author’s abstract 


COMPLICATIONS ASSOCIATED WITH EX- 
TENDED WEAR OF SOFT CONTACT 
LENSES. Binder, P. S. (Ophthalmol. 
Sec., Univ. California, San Diego, 


Calif.). Ophthalmol. 86:1093, 1979. 


The major complications with extended 
wear lenses are due to hypoxia and lens depos- 
its. Certain patients tend to deposit proteins 
and lipids on the lens surface with daily wear 
and at a greater frequency during prolonged 
wear. À build-up of these deposits can be 
associated with decreased vision, conjunctival 
irritation, and giant papillary conjunctivitis. 
Frequent lens cleaning and the frequent use of 
concomitant topical artifical tears will hope- 
fully reduce the incidence of lens deposits and 
their complications. Superficial circumlimbal 
vascularization occurs in a large percentage of 
patients who have worn lenses for weeks at a 
time. Corneal edema, ocular irritation, and 


decreased vision are also the hallmarks of a 


decreased oxygen supply to the cornea. A thin, 
loose-fitting lens will increase the percentage 
of patients who are able to successfully use 
extended wear lenses by increasing the 
amount of oxygen available to the cornea. 
Cessation or reduction in duration of lens 
wear will decrease the frequency and severity 
of this complication. Conjunctival and corneal 
infections are real risks; lens loss, breakage, 
deformation, or discoloration also occur dur- 
ing extended wear. (5 figures, 3 tables, 49 
references)—Author’s abstract 


OCULAR ABNORMALITIES OCCURRING 
WITH VITILIGO. Albert, D. M., Nor- 


— 
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dlund, J. J., and Lerner, A. B. (Harvard 
Med. School, Massachusetts Eye and 
Ear Infirm., Howe Lab. Ophthalmol., 
Boston, Mass.). Ophthalmol. 86:1145, 
1979. 


One hundred twelve patients with vitiligo 
were examined for ocular abnormalities. Dis- 
crete areas of depigmentation with associated 
pigment hyperplasia clinically appearing to 
involve the choroid and retinal pigment epi- 
thelium were observed in 44 patients, and 
active uveitis was seen in nine patients. The 
changes observed suggest that the spectrum of 
diseases that includes Harada’s disease and 
the Vogt-Koyanagi syndrome may be broader 
than previously appreciated. Patients with 
these syndromes may represent the most se- 
vere examples of vitiligo and uveal inflamma- 
tion. The occurrence of symptoms of night 
blindness in 12 patients and a family history 
of retinitis pigmentosa in two of these may 
signify a possible malfunction of the retinal 
pigment epithelium. Further evidence for a 
pigment epithelium disorder is suggested by 
the high incidence of an unusually prominent 
choroidal pattern in these patients. (6 figures, 3 
tables, 71 references)—Author's abstract 


Survey of Ophthalmology 


THE BLOOD-OCULAR BARRIERS. Cunha- 
Vaz, J. (Dept. Ophthalmol., Univ. Illi- 
nois Eye and Ear Infirm., Chicago, Il.). 
Surv. Ophthalmol. 23:279, 1979. 


There are two main blood-ocular barriers: 
the blood-aqueous barrier and the blood- 
retinal barrier. The blood-aqueous barrier is 
formed bv an epithelial barrier located in the 
nonpigmented layer of the ciliary epithelium 
and in the posterior iridial epithelium, and by 
the endothelium of the iridial vessels. Both 
these layers have tight junctions of the "leaky" 
type. The permeability of the blood-aqueous 
barrier shows a significant degree of pressure- 
dependent diffusion associated with transport 
activity, resembling the standing gradient os- 
motic flow model. The blood-retinal barrier is 
located at two levels, forming an outer barrier 
in the retinal pigment epithelium and an inner 
barrier in the endothelial membrane of the 
retinal vessels. Both these membranes have 
tight junctions of the "nonleaky" type. The 
permeability of the blood-retinal barrier re- 
sembles cellular permeability in general, dif- 
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fusion being directly related to the predomi- 
nant roles of lipid solubility and trans ort 
mechanisms. The metabolism of cornea and 
lens and the regulation of intraocular fluids are 
directly influenced by the blood-aqueous bar- 
rier. Similarly, an alteration of the blood- 
retinal barrier appears to play an imporiant 
role in the development of vascular retinop- 
athies, pigment epitheliopathies, and retinal 
edema. (13 figures, 2 tables, 93 references -- 
Author's abstract 


THE BETA-ADRENERGIC BLOCKING. 
AGENTS AND THE TREATMENT OF 
GLAUCOMA. Zimmerman, T.]. ard 
Boger, W. P. (Louisiana State Univ. 
Eye Ctr., New Orleans, La.). Surv. Oph- 
thalmol. 23:347, 1979. 


The autonomic nervous system is divides! 
into the parasympathetic and sympathetic sy s- 
tems, with three types of adrenergic receptors: 
alpha (smooth muscle contraction), beta, (car- 
diac acceleration and fatty acid mobilization’ 
and beta, (smooth muscle relaxation). Sub- 
stances affecting the function of the adrenergx 
system are the agonists or stimulators, whic! 
mimic the effects of endogenous norepin 
ephrine or epinephrine, and antagonists o: 
blockers, which block the receptors and pre 
vent stimulation by the agonists. Autonomie 
stimulation in the eye mediates various chang- 
es which apparently affect outflow facility anc 
rate of formation of aqueous humor. Alteration 
of either or both of these factors by autonomic 
agonists or antagonists may have a direct oi 
indirect effect on intraocular pressure. Beta- 
adrenergic blocking substances have been 
used to treat a variety of diseases. Some of the 
effects of these drugs are attributable to prop- 
erties other than beta blockade, such as intrin- 
sic sympathomimetic activity and local anaes- 
thetic activity. Side effects of this class of 
drugs require caution in cases of congestive 
heart failure and in asthmatics. Autonomic 
agents used in the treatment of ocular hyper- 
tension and glaucoma include pilocarpine, a 
cholinergic agonist, epinephrine, an adren- 
ergic agonist, and various beta adrenergic 
blockers or antagonists including propranolol, 
atenolol and timolol. Reduction of the rate of 
aqueous formation appears to be the mecha- 
nism of action. (1 figure, 8 tables, 151 ref- 
erences)—Author's abstract 


PROGRESSIVE ESSENTIAL IRIS ATROPHY, 
CHANDLER'S SYNDROME, AND THE IRIS 
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NEVUS (COGAN-REESE) SYNDROME. 
Shields, M. B. (Duke Univ. Eye Ctr., 
Durham, N.C.). Surv. Ophthalmol. 
24:3, 1979. 


Progressive essential iris atrophy, Chan- 
dler’s syndrome, and the iris nevus (Cogan- 
Reese) syndrome are considered to be varia- 
tions of a single disease process, which is 
characterized by abnormalities of the cornea, 
anterior chamber angle, and iris. In each varia- 
tion, the typical patient is a white woman with 
unilateral disease, negative family history, and 
an onset of symptoms in early to middle adult- 
hood. Since the membrane theory of Campbell 
suggests that the disease is a fundamental 
abnormality of the corneal endothelium, rath- 
er than the iris, the term “iridocorneal endo- 
thelial syndrome" as proposed by Yanoff, may 
be an appropriate inclusive term for the spec- 
trum of disease, although further study of the 
pathogenesis is needed. For each variation of 
the disease, corneal edema and secondary 
glaucoma are both treated primarily by medi- 
cal or surgical reduction of the intraocular 
pressure, although penetrating keratoplasty is 
occasionally required for cases with advanced 
corneal edema. (16 figures, 3 tables, 68 ref- 
erences)—Author’s abstract 
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Transactions of the 
Ophthalmological Society of 
New Zealand 


THE NEUROLOGY OF READING DISOR- 
DERS. Wallis, W. E. (Auckland Hosp.). 
Trans. Ophthalmol. Soc. N.Z. 31:53, 
1979. 


Reading disorders can be divided into either 
alexia or dyslexia. Alexia represents an ac- 
quired disorder of reading which cannot be 
explained by defects in intellect, vision, 
speech, and motor function. The alexias can be 
further subdivided into alexia without agraph- 
ia, alexia with agraphia, and aphasic alexia and 
hemialexia. The cause of these alexias can be 
located in terms of specific lesions in the 
brain. 

Dyslexia, on the other hand, is an amor- 
phous entity which has no known anatomic 
basis. It is a developmental disorder which 
cannot be explained on the basis of the pa- 
tients other intellectual functions. There is 
good evidence that early recognition of this 
disorder and remedial teaching may result in 
improvement or acquisition of normal lan- 
guage functions. (2 references)—David Shoch 
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NEWS ITEMS 


Send News Items double-spaced to News Editor, American Journal of Ophthalmology, Tribune Tower, 
Suite 1415, 435 N. Michigan Avenue, Chicago, Illinois 60611 


For adequate publicity, notices of postgraduate courses, meetings, and lectures 
must be received at least three months before the date of occurrence. 


AMERICAN INTRA-OCULAR IMPLANT 
SOCIETY: |LENS SYMPOSIUM 


The American Intra-Ocular Implant Society will 
hold its annual U.S. Intraocular Lens Symposium at 
the Century Plaza Hotel in Los Angeles, March 
25-99, 1980. For further information, write Kenneth 
J. Hoffer, M.D., Chairman, P.O. Box 3140, Santa 
Monica, CA!90403. 

| 


AMERICAN DIOPTER-DECIBEL SOCIETY 
SPRING SEMINAR: 1980 GUIDEPOSTS IN 
OPHTHALMOLOGY 


The spring seminar of the American Diopter- 
Decibel Society will be held at Lake Buena Vista, 
Florida, March 16-22, 1980. For further informa- 
tion, write E; A. Rittenhouse, M.D., 522 Walnut St., 
McKeesport, PA 15139. 


| 
FLORIDA MIDWINTER SEMINAR IN 
OPHTHALMOLOGY: CORNEAL AND 
EXTERNAL DISEASES 


The Floridi Midwinter Seminar in Ophthalmolo- 
gy, “Corneal and External Diseases,” will be held 
Feb. 25-27, 1980, in Ft. Lauderdale, Florida. Regis- 
tration fee is $190 for practitioners and $90 for 
residents. For further information, write Joseph 
Freeman, M.D. 405 N. E. 144th St, Miami, FL 
33161. 


| 
TEXAS OPHTHALMOLOGICAL 
ASSOCIATION AND TEXAS TECH SCHOOL 
OF MEDICINE, DEPARTMENT OF 
OPHTHALMOLOGY SYMPOSIUM: OCULAR 
PLASTIC SURGERY 


The Texas | Ophthalmological Association and 
Texas Tech will offer a symposium, "Ocular Plastic 
Surgery," Jan 18-19, 1980, in El Paso, Texas. For 
further information, write Robert O'Reilly, Ph.D., 
Office of Educational Development and Continuing 
Education, Texas Tech Health Sciences Center, 
Lubbock, TX 79430. 
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COMBINED FIRST ANNUAL SCIENTIFIC 
SESSION OF THE SOCIETY FOR 
CLINICAL TRIALS AND THE SEVENTH 
ANNUAL SYMPOSIUM FOR 
COORDINATING CLINICAL TRIALS 


The combined first annual scientific session of the 
Society for Clinical Trials and the seventh annual 
symposium for coordinating Clinical Trials will be 
held May 6-8, 1980, in Philadelphia, Pennsylvania. 
For further information, write Christian R. Klimt, 
M.D., Secretary, Society for Clinical Trials, Inc., 600 
Wyndhurst Ave., Baltimore, MD 21210. 


SIXTH ANNUAL ROCKY MOUNTAIN 
NEURO-OPHTHALMOLOGY COURSE 


The Sixth Annual Rocky Mountain Neuro- 
Ophthalmology Course will be held Feb. 20-22, 
1980, in Santa Fe, New Mexico. For further infor- 
mation, write Rocky Mountain Neuro-Oph- 
thalmology Course, Dept. of Neurology, University 
of New Mexico School of Medicine, Albuquerque, 
NM 87131. 


LOUISIANA STATE UNIVERSITY EYE 
CENTER: CATARACT MICROSURGICAL 
COURSE 


Louisiana State University Eye Center, New Or- 
leans, will present a course, “Cataract Microsurgry" 
Feb. 22-24, 1980. The program will include lectures 
and practical laboratory sessions in the use of the 
operating microscope, phaco-emulsification, intra- 
ocular lens implantation, and vitrectomy. For fur- 
ther information, write Barry S. Kassar, M.D., LSU 
Eye Center, 136 S. Roman St, New Orleans, LA 
70112; telephone (504) 568-6700. 


MERCY-BAPTIST EYE SEMINARS 


Contact lenses and intraocular lens implants will 
be the topic of the Mercy-Baptist seminar May 5-7, 
1980, in St. Louis, Missouri. For further informa- 
tion, write Eye Seminars, 621 South New Ballas Rd., 
St. Louis, MO 63141. 
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MOUNT SINAI SCHOOL OF MEDICINE 
AND THE PAGE AND WILLIAM BLACK 
POST-GRADUATE SCHOOL OF 
MEDICINE: DYSLEXIA—CURRENT 
DEVELOPMENTS 


The Department of Ophthalmology and the Page 
and William Black Post-Graduate School of Medi- 
cine of the Mount Sinai School of Medicine will 
hold a postgraduate course, “Dyslexia—Current De- 
velopments,” Dec. 8, 1979. For further information, 
write Director, The Page and William Black Post- 
Graduate School of Medicine, Mount Sinai School 
of Medicine, One Gustave L. Levy Place, New York, 
NY 10029. 


ARIZONA FOUNDATION FOR 
OPHTHALMIC RESEARCH AND 
EDUCATION: SECOND ANNUAL 
INTERNATIONAL CATARACT SURGERY 
SYMPOSIUM 


The Arizona Foundation for Ophthalmic Re- 
search and Education wil] present their second 
annual international cataract surgery symposium 
Feb. 18-20, 1980. For further information, write 
Ronald W. Barnet, M.D., Director, Arizona Founda- 
tion for Ophthalmic Research and Education,421 N. 
18th St., Suite 105, Phoenix, AZ 85006. 
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PERSONALS 
HAROLD RIDLEY 


A special presentation honoring the founder of 
intraocular lens implantation, Harold Ridley, of 
Great Britain, was held Nov. 7, 1979, in San Francis- 
co, California, as a part of the American Intraocular 
Implant Society program during the meeting of the 
American Academy of Ophthalmology. 


JOHN P. SHOCK 


John P. Shock has been appointed professor and 
chairman of ophthalmology at the University of 
Arkansas College of Medicine and chief of the eye 
service at University Hospital. Dr. Shock had been 
chief of ophthalmology at Brooke Army Medical 
Center in Fort Sam Houston, Texas. 


RICHARD W. YOUNG 


Richard W. Young, Ph.D., professor of anatomy at 
the University of California School of Medicine, 
Los Angeles, received the 1979 Award of Merit in 
retina research at the annual meeting of the Retina 
Society at Sea Island, Georgia, Sept. 7, 1979. Begin- 
ning this year the winner of each Award of Merit is 
named the Charles L. Schepens lecturer. The award 
and lectureship is sponsored jointly by the Retina 
Research Foundation of Houston and the Retina 
Society. 
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INSTRUCTIONS TO AUTHORS 
| 


For the preparation of manuscripts for 


THE AMERICAN JOURNAL OF OPHTHALMOLOGY 


| 
| 
| 


THE AMERICAN JOURNAL OF OPH- 
THALMOLOGY publishes original and 
timely arti¢les dealing with clinical and 
basic ophthalmology. Every typescript 
submitted is evaluated by two or more 
scientific referees who recommend that 
the paper be (1) accepted as submitted, (2) 
returned for revision, or (3) rejected. Ac- 
ceptance isidetermined by such factors as 
the originality, significance, and validity 
of the contribution; the suitability of the 
subject matter for subscribers of THE 
JOURNAL; land the editorial care with 
which the manuscript has been prepared. 
Manuscripts that require extensive edito- 
rial correction or mechanical preparation 
will be returned for that purpose. 

All papers are accepted subject to edito- 
rial corrections that conform to JOURNAL 
requirements. 

Authors will be advised promptly of 
receipt of their papers. Thereafter they 
will be advised within 30 days of accept- 
ance, rejection, or need for revision. 


| 

MECHANICAL PREPARATION OF 
MANUSCRIPT The manuscript should 
be prepared in the style used by THE 
JOURNAL. Use black ribbon, use block not 
cursive type. Provide a 1 4/2-inch margin 
on all four sides of each typescript page; 
use 8 !/» x; ll-inch heavy white bond 
paper. — should be indented at 


least one-half inch. Do not type anything 
in all capitals; do not underline. Except 
for standard measures such as mm, Hg, 
cm, and ml used with numeric quantities, 
do not use abbreviations anywhere in the 
text. In the upper right-hand corner iden- 
tify each page with a number, the first 
author's name, and an abbreviated title 
(maximum 40 characters and spaces.) 

Single spacing should not be used any- 
where in the manuscript. The entire manu- 
script—including title page and foot- 
notes, text, acknowledgments, references, 
tables, and legends—should be double 
spaced. Vertical lines and underlining 
should not be used anywhere in the text, 
references, tables, or legends. See the 
section on tables for the use of horizontal 
lines. 

Submit an original and at least one 
duplicate copy of both the typescript and 
the figures. Xerographic duplicates of the 
typescript are preferred to carbon copies. 

The manuscript should be identified 
and arranged in the following order: 

. Title page 

. Text and summary 

. Acknowledgments 

. References 

. Tables 

. Legends for figures 

Each major section should begin on a 
separate sheet. 
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TITLE PAGE: The title page should 
be numbered page 1. It should contain 
the title, abbreviated heading (no more 
than 40 characters and spaces), each au- 
thor’s name with a single academic de- 
gree, and the city and state where the 
work was carried out. The departmental 
affiliation of each author and the institu- 
tion where the study was performed 
should be credited in a footnote. Organi- 
zational grants and funds should include 
the names of the authors who are the 
principal investigators. The name and 
mailing address of the author to whom 
correspondence and requests for reprints 
should be directed must be provided. 
Each page after the title page must be 
numbered sequentially, and must include 
the senior author's name and the abbrevi- 
ated title in the upper right-hand corner. 


ORGANIZATION OF CONTENT: 
Manuscripts should be organized and 
prepared in the style used by THE Joun- 
NAL. A brief introductory statement of the 
problem should be presented. The mate- 
rial and methods should then be precisely 
and clearly described so that the reader 
may replicate the study. Explanation of 
the results of the study should be given, 
followed by a discussion. The discussion 
is an elucidation of the results and thus it 
must relate directly to the topic of the 


paper. 


SUMMARY: Each paper must have a 
summary that specifically synthesizes the 
content of the paper in no more than 150 
words. The summary must be written so 
that it can be read independently of the 
text. 


ACKNOWLEDGMENTS: Sponsoring 
organizations and grants should be ac- 
knowledged in a footnote on the title 
page. 

Published acknowledgment requires an 
exceptional and conspicuous contribu- 


tion different from that which occurs with 
the preparation of every paper printed in 
THE JOURNAL. Thus, acknowledgments 
will be published rarely. 


REFERENCES: The author is respon- 
sible for complete and accurate refer- 
ences, including the proper capitalization 
and accent marks used in foreign- 
language publications. References must 
be numbered consecutively, according to 
their appearance in the text. Extensive 
bibliographic reviews are not acceptable. 
Personal communications should be kept 
to a minimum and they must be incorpo- 
rated into the text without a reference 
number. Reference to studies that have 
been accepted but have not yet been pub- 
lished should indicate where they will be 
published. Reference to studies still in 
progress should be described as such in 
the text without a reference number. Pri- 
mary, not secondary, sources must be 
cited; references derived from encyclope- 
dic reviews are seldom acceptable. Refer- 
ences to textbooks must contain inclusive 
pages. References should be cited in the 
text as follows: Allen and Smith! and 
Jones? described. . . 

The names of all authors must be cited 
in the reference list. THE JOURNAL does 
not use the term et al. The following style 
is used by THE JOURNAL for periodicals 
(1) and for books (2,3): 


l. Fuxe, K., and Jonsson, G.: The histo- 
chemical fluorescence method for the 
demonstration of catecholamines. The- 
ory, practice and application. J. Histo- 
chem. Cytochem. 21:293, 1973. 

2. Bjorklund, A., Flack, B., and Ow- 
man, C.: Fluorescence microscopic and 
microspectrofluorometric techniques for 
the cellular localization and characteriza- 
tion of biogenic amines. In Berson, S. A. 
(ed.): Methods in Investigative and Diag- 
nostic Encocrinology, vol. 1. London, 
North-Holland Publishing Co., 1972, p. 
318. 





| 
| 
| 

3. Duke/Elder, S., and Leigh, A. G.: 
Diseases of the Outer Eye. Cornea and 
Sclera. In Duke-Elder, S. (ed.): System of 


Ophthalmology, vol. 8, pt. 2. St. Louis, 
C. V. Mosty, 1965, pp. 811-856. 


ApBrevidiións of periodicals are listed 
in Index Medicus: Am. J. Ophthalmol.: 
Surv. Ophthalmol; Br. J. Oplithalmol; 
and the like. If there is any doubt about 
an abbreviation, the name of the publica- 
tion should be spelled out completely. 


TABLES; Each table must be titled, 
numbered with an arabic numeral, and 
cited sequentially in the text. The title 
should appear directly below the designa- 
tion, Table 1. Below the title, a double 
rule (two parallel horizontal lines) should 
span the width of the table. Between this 
double rulei and a similar, full-width sin- 
gle rule, a heading must be given for each 
column. Partial rules spanning several 
column heads may be used to join main 
headings with applicable subheadings, if 
necessary. Vertical lines should not be 
used anywhere in the table. Abbrevia- 
tions used in the table must be explained 
in a footnote. The following symbols are 
used for footnotes in the order indicated: 

*(asterisk), t(dagger), {(double dagger), $ 
(section mark), |(parallels), (paragraph 
mark), and (number sign). Each table 
must be double- spaced and nothing in the 
table should be underlined. Photographi- 
cally reproduced or mechanically re- 
duced tables are not acceptable. 

A table to be printed one-half page 
wide includes approximately 45 typewrit- 
en characters and spaces. A full-page table 
includes approximately 90 characters and 
spaces; when printed vertically, tables 
can accommodate 150 characters and 
spaces. | 

Most symbols cannot be set in type. 
When they are necessary, they should be 
included by a professional artist in a 
graph or diagram, and not in a table. Such 
graphs or diagrams must have a legend, 
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which should be typed separately, and 
not shown on the face of the artwork 
itself. 


ILLUSTRATIONS: Graphs, diagrams, 
and photographs must not be mounted. 
Each illustration should be numbered 
and cited sequentially in the text. The 
figure number, an arrow indicating the 
top of the picture, and the author’s name 
should be indicated with a label on 
the back. 

Each illustration must have a descrip- 
tive legend. Legends should be typed on 
manuscript pages (separate from the illus- 
trations themselves); the legend or figure 
number should never be incorporated in 
the illustration. Legends should be typed 
in the form used by THE JOURNAL, as 
follows: 


Fig. 1 (Jones, Smith, and Brown). His- 
tologic section of the eye (hematoxylin 
and eosin, x70). 


Previously published illustrations are 
rarely printed in THE JOURNAL. Authors 
are responsible for obtaining permission 
to reprint such illustrations. Before full- 
face or otherwise identifiable photo- 
graphs can be published, the author must 
supply THE JOURNAL with proof of in- 
formed consent. 

Graphs, diagrams, and line drawings 
must be prepared by a professional artist 
on heavy white paper with India ink. 
Heavier lines should be used for curves 
than for axes. Labels must be of uniform 
size, parallel to axes. Spellings and abbre- 
viations must agree with those used by 
THE JOURNAL. 

Reproductions are enhanced if original 
art is scaled to the page size of THE 
JOURNAL (5 1/2 x 7 3/4 inches). Lettering 
must be planned with reduction to this 
size in mind; labels should be uniform 
and large enough to be read easily after 
reduction. 

Multiple-part figures made up of two or 
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more separate illustrations should be la- 
beled from left to right and from top to 
bottom as follows: Fig. 1 (Jones, Smith, 
and Brown). Left, Gross specimen of 
choroidal melanoma. Right, Section from 
same specimen 1I y thick. 

On request, visual field charts used in 
THE JOURNAL will be supplied to authors 
without charge. Write to Editorial Corre- 
spondent, American Journal of Ophthal- 
mology, Tribune Tower, Suite 1415, 435 
North Michigan Avenue, Chicago, Illi- 
nois 60611. 

Photographs must have a glossy finish 
and a sharp contrast. All labels, arrows, 
letters, and the like must be professional- 
ly applied. In a series of illustrations, all 
figures should be oriented in the same 
direction. Photographs should be the 
same size or larger than the intended 
reproductions. Figure widths in THE 
JOURNAL are 16 picas (2 ?/4 inches, one 
column), 21 picas (8 !/s inches), or 33 
picas (5 1/2 inches, two columns). 

Cropping should be done to exclude 
nonpertinent material from photographs. 
The front surface of each photograph 
should be marked with a grease pencil to 
show the area to be reproduced. 


COLOR: Color figures are used infre- 
quently. Authors must partially pay the 
cost of such pages. The charge to authors 
for color is $500 per page. Both color 
transparencies and professional color 
prints must be submitted with the paper, 
together with a layout indicating the pro- 
posed distribution of the figures. 


GALLEY PROOFS: The submitting 
author is provided with one set of uncor- 
rected galley proofs. Corrections should 
be clearly indicated in the margin. All 
author queries must be answered. In cor- 


recting the galleys, alterations should be 
limited. The need for alteration can be 
minimized by careful preparation of the 
manuscript. The cost of extensive correc- 
tions may be charged to the author. 

Galley proofs must be returned to the 
Manuscript Editor, Ophthalmic Publish- 
ing Company, Tribune Tower, Suite 
1415, 435 North Michigan Ave., Chicago, 
IL 60611, within 48 hours of receipt. 
Failure to return galleys promptly may 
delay publication. 


REPRINTS: The senior author of 
each paper is supplied with 50 free tear 
sheets. Reprints must be ordered at the 
time galley proofs are returned. 


COPYRIGHT: At the time of accept- 
ance, a request for written transfer of 
copyright is sent to the corresponding 
author. The signed transfer must be re- 
turned to: Copyright Recorder, Ophthal- 
mic Publishing Company, Tribune Tow- 
er, Suite 1415, 435 North Michigan Ave., 
Chicago, IL 60611. No article may be 
published in THE JOURNAL until this 
signed transfer has been received. 


SOURCE TEXTS: THE JOURNAL rec- 
ommends the following publications as 
guides to style, grammar, and spelling: 

CBE Style Manual Committee: Coun- 
cil of Biology Editors Style Manual: A 
Guide for Authors, Editors and Publish- 
ers in the Biological Sciences, 4th ed. 
Arlington, Virginia, Council of Biology 
Editors, 1978. 

A Manual of Style, 12th ed. Chicago, 
University of Chicago Press, 1969. 

Strunk, W., Jr., and White, E. B.: The 
Elements of Style, 3rd ed. New York, 
Macmillan Co., 1979. 
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EM-109: the specimen saver. 


New — keeps high performance 
(3.448) with 3 unique systems. 


1. Unique camera system, totally outside 3. Unique vacuum system for ultra-ciean 
the vacuum—the TFP Trans-Fiberoptic-Photo- specimen conditions—the IGP !on-Getter- 
graphic System. Changing film is like reloading Pumping System. The EM-109 is always ready 
your own camera. for use, instantly. 

2. Unique automatic focusing system for TFP, MDF, IGP—a iot of letters, but they 
maximum specimen protection—the MDF spell "Specimen Saver,” the new EM-109 Elec- 
Micro-Dose- Focusing System. Focusing has tron Microscope from Zeiss. 


never been iSO easy, so automatic, so speci- Call or write today for the detailed catalog 
men-saving.| that explains these unique systems in full. 
| Nationwide Service 


| 
Cari Zeiss, inc., 444 5th Avenue, New York, N.Y. 10018 (212) 730-4400. Branches: Atlanta, Boston, Chicago, Houston, Los Angeles, 
San Francisco, Washington. D.C. in Canada: 45 Valleybrook Drive, Don Mills, Ontario, M3B 286. Or call (416) 449-4660 


THE GREAT NAME IN OPTICS 


WEST GERMANY 






MEM 
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Open the drawer and change the 
film without disturbing the vacuum _ 
or introducing any contamination. 


The 500 Series of 
Silicone 
Scleral Sponge 


for Retinal Detachment Surgery 


A new line of silicone sponge explants 
by Medical Instrument Research 


Associates, Inc. 


. Available in standard 3 mm, 
4 mm, and 5 mm cylinders 
and a 5.5 mm x 7.5 mm oval 


PLUS 


£ ifs 
RES io avers 


Two new shapes... 


— Frederick Design, a 4 mm x 
1 m rectangle for large 
retinal tears or multiple 
breaks 


Vaiggr Design, a 3 mm x 
5 4 smaller oval for 
reti tears that require 
wider buckling but not the 
increased height found in 
other shapes 


Now, a single source for your complete 
requirements for silicone implants and explants 





MEDICAL INSTRUMENT RESEARCH ASSOCIATES, INC. 


87 Rumford Avenue, Waltham, Massachusetts 02154 Telephone (617) 894-2200 * Telex 94-0533 
O Send full information. © Have your representative call. © Call me for order placement. 





Name 
Address 


S State eeo emo ti 2— Phone 


Innovations 
from the Leaders in 
Silicone Implants and Explan 


MM ins fer ne Surgery ent 


ANATOMICAL TIRE ™ 


e Computer-assisted design for 
precise buckling with minimal 
EIER [S CoT a Te] 


e All tires standardized to wider 
anatomical diameter 


¢ 360° buckling with any single tire 


I.D. IMPLANT ™ 
Identification System 


VM Unique engraved catalog number 
on every molded implant 


e Fast, positive identification 


¢ Corresponds exactly with wall 
chart and sterile packaging for 
added convenience 


When you require solid silicone, 
, N sponge or tantalum implants, 
S&S, V ^ choose the innovators.... 
» For information, call collect 
.3R (617) 894-2200 
1.25 


.2R MEDICAL INSTRUMENT 
l RESEARCH ASSOCIATES, INC. 
; 9 87 Rumford Avenue, Waltham, Massachusetts 0215 


Telephone 1617) 894-2200 + Telex 94-0533 


© Madical In ment Research Associate nc 1979 
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Our Small Pupil Feature 
has been Copied 
But Never Equaled 


UNIQUELY OPTIMIZED SCHEPENS- " 


POMERANTZEFF OPHTHALMOSCOPE 


Provides best stereoscopic view of fundus 
in every clinical case 





Binocular observation 
through small or 
undilated pupils 


— 
Routine posterior pole 


observation through 
dilated pupils 












Optimized view and 
illumination of fundus 
periphery 

COIA 





Maximum stereopsis in 
widely dilated pupils. Better 
vision around opacities in 
transparent media 
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si d 


St se ARCM ener 


COMFORTABLE improved headband with soft, thick foam pads 


EASY TO USE built in convergence... no accommodation 
required ... precision optics 


RELIABLE rugged wiring and pressure positive lamp contacts 


MEDICAL INSTRUMENT 
RESEARCH ASSOCIATES, INC. 


87 Rumford Avenue, Waltham, Massachusetts 02154 
Telephone (617) 894-2200 + Telex 94-0533 
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The / 
Ophthalmic 


Diathermy 
TR 3000 


Result of 
20 Years of 
Experience 








OPHTHALMIC DIATHERMY TR3000 
13 56 MHz 





BATTERY 








o High Frequency 13.56 MHz power 
minimizing scleral damage 


o Timer for scleral marking and for better 
control of application 


e Burns of uniform intensity 






o MAN 


o Battery or line operated TIME (SEC 
: me NEC) 
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nf TUS E) ee — 
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e Pending U.L. appa feT Specification #544 
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MEDICAL INSTRUMENT 
RESEARCH ASSOCIATES, INC. 


87 Rumford Avenue, Waltham, Massachusetts 02154 
Telephone (617) 894-2200 * Telex 94-0533 
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The Departments of Ophthalmology Bd 
of the University of Dundee and the 
University of Manchester _ 
present 


AN 
INTERNATIONAL SYMPOSIUM . 
ON 
PRACTICAL MANAGEMENT 
OF 
RETINAL AND VITREOUS DISORDERS 


1. To promote an understanding of retinal and vitreous disorders, their 
treatment and prevention. À 
2. The subjects to be considered will include the diagnostic techniques 
of clinical examination, fluorography, ultrasonography, and 
electrodiagnosis. 
3. The principles and practice of laser photocoagulation of retinal 
disorders and the surgical treatment of vitreous and retinovitreous 
complaints. I 
4. The international panel will comprise Howard Schatz MD 
(USA), Kurt Gitter MD (USA), Larry Yannuzzi MD (USA), 
Myron Yanoff MD (USA), Johnny Justice MD (USA), Pierre 
Amalric MD (France) Alan Bird FRCS (Eng) John 
Marshall Ph.D. (Eng), David McLeod FRCS (Eng), 
Nicholas Galloway FRCS (Eng), John Macrae FRCS 
(Scot), M. Tulley Ph.D. (Scot), Emanuel Rosen FRCSE (Eng), 
William Haining FRCSE (Scot) Desmond Archer FRCSE (N. Ire) 
5. Send for your registration form to 
Mrs. Allene Gearce, Dept of 
Ophthalmology, Ninewells Hospital 
and Medical School, Dundee, 
DD2 1UB, Scotland. 





4—8 May 1980 


Gleneagles Hotel, Perth, Scotland 
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A COMPREHENSIVE COURSE IN 
INTRAOCULAR LENSES and PHACOEMULSIFICATION 


Outstanding Faculty covers over 7000 cases of all types of lenses 


FACULTY 


Robert M. Sinskey, M.D. 
Course Director 


Robert Azar, M.D. Edwin Hill, M.D. Jerry Pierce, M.D. 
Richard Kratz, M.D. James Little, M.D. Steven Shearing, M.D. 
COURSE LIMITED TO 16 Fee: $850.00 
FOR PERSONALIZED INSTRUCTION Cancellation Fee: $150.00 
26 Hours CMA-AMA Category I Credit Cavitron Approved 
GUEST FACULTY 
Mr. Eric Amott-Great Britain Francis Hurite, M.D. - U.S.A. 
Ronaid Barnet, M.D.-U.S.A. Harold Katzman, M.D. - U.S.A. 
Richard Binkhorst, M.D. - U.S.A. Michail Krasnov, M.D. - USSR 
M. U. Dardenne, M.D. - West Germany James McKinzie, M.D. - U.S.A. 
Slava Fyodorov - USSR Donald Praeger, M.D. - U.S.A. 
Miles Galin, M.D. - U.S.A. Steven Ryan, M.D. - U.S.A. 
William Harris, M.D. - U.S.A. John Sheets, M.D. - U.S.A. 
Richard Holmes, M.D. - U.S.A. William Vallotton, M.D.- U.S.A. 
Richard Hulquist, M.D. - U.S.A. Murry Weber, M.D. - U.S.A. 


COURSE INCLUDES: John Weisel, M.D. - U.S.A. 


10 or more live cases with the Mark 8 Choyce lenses, Binkhorst type lenses and the new Shearing Pos- 
terior Chamber Lens using Intracapsular, Extracapsular and the latest modifications of the 
“PHACOEMULSIFICATION TECHNIQUES”, Animal surgery using ““PHACOEMULSIFIER”, Patient 
selection, Pre- and Post-operative care, Post-operative examinations, “INTRAOCULAR LENS 
CALCULATION”, Complications including removal and changing of lenses. 
Brainstorming with the Faculty 
COURSE DATES 
Oct. 25-27 
Nov. 29-Dec. 1; Dec. 6-8 
Presented by: 
THE FOUNDATION FOR OPHTHALMIC EDUCATION 
Under the auspices of 
THE SOUTHERN CALIFORNIA LIONS EYE INSTITUTE 
at 


SAINT JOHN’S HOSPITAL AND HEALTH CENTER 
SANTA MONICA, CALIFORNIA 
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Please Detach and Mail to: FOUNDATION FOR OPHTHALMIC EDUCATION 
2232 Santa Monica Boulevard e Santa Monica, California 90404 


Please send me further information. | am interested in the course for: 
OCTOBER NOVEMBER DECEMBER 
NAME us aeri re 
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MOORFIELDS EYE HOSPITAL 
CITY ROAD + LONDON + ECIV + 2PD - ENGLAND 


RESEARCH FELLOWSHIPS 
Applications are invited for the following: 


(1) FRIENDS OF MOORFIELDS RESEARCH FELLOWSHIP IN OPHTHALMOLOGY 
Research Fellowship in Ophthalmology—value £6,100 with cost of living allowance. The 
Fellowship is open to nationals of any country and is tenable at Moorfields Eye Hospital 
and the Institute of Ophthalmology for a period of one year from 1st July 1980. 


Candidates are asked to complete an application form and to present a curriculum vitae 
and to indicate the nature of ophthalmic research which they would propose to undertake if 
awarded the Fellowship. 


(2) FRANCIS AND RENEE HOCK FOUNDATION 

RESEARCH FELLOWSHIP IN RETINAL DISEASES 

Research Fellowship in retinal diseases—-value £6,100 with cost of living allowance, tena- 
ble with the Retinal Unit at the High Holborn Branch of Moorfields Eye Hospital for a period 
of one year from the ist July 1980. There will be opportunity to work with other units at the 
hospital interested in medical and surgical retinal disease, and to gain experience in labo- 
ratory physiological studies of retinal circulation in the Research Department at the Royal 
College of Surgeons. 


Candidates are asked to complete an application form and state the extent of their experi- 
ence and interest in the research aspects of surgical and medical retinal disease, and to 
present a curriculum vitae. 


Applications forms and further details are obtainable from, and should be returned to the 
House Governor at the above address by 31st December 1979. 


BAYLOR COLLEGE OF MEDICINE 
Department of Ophthalmology 


Announces a 
BASIC COURSE IN KPE 
(Kelman “Phaco-Emulsification’’) 
FACULTY 


Jared Emery, M.D. 
Course Director 


SPECIAL GUEST: JAMES LITTLE, M.D. 


Guy Knolle, M.D. Donald Ford, M.D. 
Jack Thurmond, M.D. Jess Smith, M.D. 
Warren Cross, M.D. Ralph Stanifer, M.D. 
James Krause, M.D. Robert Moura, M.D. 


This is a comprehensive course in the surgical techniques of KPE. Detailed instruction is given in 
patient selection, preoperative considerations, the “nine steps of KPE,” and postoperative care. In- 
traocular lenses and their use with KPE are aiso discussed. Live surgery is observed with commentary by 
experienced KPE surgeons. Courses are limited to fifteen to assure personalized attention during 


practice surgery sessions. COURSE DATES 


January 25-27, 1980 
April 10-12, 1980 
June 20-22, 1980 
October 24-26, 1980 
Contact Susan Serratt for further information 


Cullen Eye Institute 
6501 Fannin, NC200 
Houston, TX 77030 

(713) 790-5941 
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‘I GLAUCOMA UPDATE: 
ADVANCES IN DIAGNOSIS 
AND TREATMENT”! 


A POST-GRADUATE SEMINAR 


Presented by the 


DEPARTMENT OF OPHTHALMOLOGY 
Emory UNIVERSITY SCHOOL OF MEDICINE 
ATLANTA, GEORGIA 


DECEMBER 6 AND 7, 1979 
at the 
HYATT Recency HOTEL ATLANTA 


Followed by the 


FIFTH ANNUAL 
EMORY-GRADY EYE RESIDENTS 
ALUMNI MEETING 
DECEMBER 8, 1979 


Course Director: DAviDp G. CAMPBELL, M.D. 


Course Faculty: 

RICHARD F. BRUBAKER, M.D., Rochester, Minnesota 
THomas S. HARBIN, JR., M.D., Atlanta, Georgia 

B. THOMAS HUTCHINSON, M.D., Boston, Massachusetts 
Henry J. KAPLAN, M.D., Atlanta, Georgia 

Harry QuIGLey, M.D., Baltimore, Maryland 

RoBERT N. SHAFFER, M.D., San Francisco, California 
M. Bruce SHIELDS, M.D., Durham, North Carolina 
GEORGE O. WARING, M.D., Atlanta, Georgia 


For information and registration, please write to; Ms. Bruni 
Finerty, Course Coordinator, Department of Ophthalmol- 
ogy, 1339 Clifton Rd., N.E., Atlanta, Georgia 30322 


Registration fee $250. Resident Physicians $125. with letter 
from Chief of Service. 


Approved for 12 hours credit in Category I of the Physician's 
Recognition Award of the AMA. 


Also announcing the 
FIRST ANNUAL 
F. PHINIZY CALHOUN, JR., M.D. LECTURE 
by 
ROBERT N. SHAFFER, M.D. 


ON THURSDAY EVENING, DECEMBER 6, 1979 
AT THE Hyatt REGENCY HOTEL ATLANTA 
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UVEITIS SYMPOSIUM 
NOVEMBER 29, 30, 1979 


sponsored by: 


DEPARTMENT OF 
OPHTHALMOLOGY 


UNIVERSITY OF SOUTH FLORIDA 
TAMPA, FLORIDA 33612 
ROBERT S$. COLES, M.D. 

Lenox Hill Hospital, New York 


CONRAD L. GILES, M.D. 
Wayne State Univ., Detroit 


DAVID KNOX, M.D. 
The Johns Hopkins Hospital, Baltimore 


HARRY KOLODNER, M.D. 
Univ. of South Florida, Tampa 
WILLIAM E. LAYDEN, M.D. 
Univ. of South Florida, Tampa 


ROBERT A. NOZIK, M.D. 
Univ. of California, San Francisco 


G. RICHARD O'CONNOR, M.D, 
Proctor Foundation, San Francisco 


L. DOUGLAS PERRY, M.D. 
Univ. of South Florida, Tampa 


THEODORE F. SCHLAEGEL, M.D. 
Indiana Univ., Indianapolis 


RONALD E. SMITH, M.D. 
Univ. of Southern California, 
Los Angeles 
For Information: 

L. Douglas Perry, M.D. 
Director of UVEITIS SYMPOSIUM 
USF Medical Center 
MDC Box 21 
Tampa, Florida 33612 
(813) 974-2030 


Registration fee $225.00 
($75.00 Residents and Fellows) 
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OPHTHALMOLOGY BOARD 
AND CLINICAL 
REVIEW COURSE 


| 

| 

| 

| 

| 

| 

| 

| 

| Sponsored by 
| 

| The Department of Ophthalmology 
| 

| 

| 

| 

| 








The University of Texas 
Health Science Center at Houston 
The Medical School 


| Course Directors: 
Charles A. Garcia, M.D. and Jack T. Holladay, M.D. 


The Ophthalmology Board and Clinical Review Course, an 
intensive one week course intended to prepare practicing 
ophthalmologists and recent graduates of residency pro- 
grams for the OKAP and American Board of Ophthalmol- 
ogy Examinations, will begin at 7:00 a.m. on Thursday, 
November 29th and continue thru Monday, December 
3rd, 1979. 


| TUITION including lunch: $500.00 


For more information contact: 


Department of Ophthalmology 
Hermann Eye Center 
Hermann Hospital 

1203 Ross Sterling 

Houston, Texas 77030 


| 
| 
| 
| 
| 
| 
| 
| 
| Phone: (713) 797-1777 
| 
| 
| 
| 
| 
| 
| 
| 
| 
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AMERICAN SOCIETY OF 


CONTEMPORARY OPHTHALMOLOGY Ophthalmology clinical fellowships (3), 
15th Annual Meeting and Scientific Assembly University of Connecticut School of 


and Medicine, One Year-Post-Residency 
international Glaucoma Congress IV Training in Retinal Diseases, Cornea- 
March 9-15, 1980 lens implant surgery; or, Glaucoma- 


50 Hours CME Credit/Category 1 . : 
Over 100 eminent ophthalmologists under the leadership of Profs. Claes residency plus a state license required. 


H. Dohlman, Donelson R. Manley, Jack Hartstein, and John G. Bellows, 
will present the latest information in clinical ophthalmology. 


IGC IV will be a two-day program, under the direction of Profs. Adolphe 

A. Neetens, Maurice E. Langham, C. E. T. Krakau, Raymond Etienne, 

and Mikhail M. Krasnov; the program, conducted by world-famous ex- Inquires: J. O'Rourke, M.D. 
perts on the newest advances in glaucoma, will emphasize office proce- : 

dures, including improved technological diagnostic procedures for early Program Director 
detection of glaucoma, new drug therapy, refined microsurgical tech- 

niques, the increasing use of the laser therapy in glaucoma treatment, and Hoom L1 060 


many other advances. University of Connecticut 
Eminent ophthalmologists will participate in seminars including 

Cataract/Intraocular Lens Surgery, chaired by Dr. Richard C. Troutman; Health Center, 

Strabismus and Pediatric Ophthalmology, chaired by Dr. Donelson R. ; 

Manley; Cornea and External Diseases, chaired by Dr. Claes H. Farmington, CT 06032 
Dohlman; Contact Lens, chaired by Dr. Jack Hartstein; and Cosmetic 203-674-2480 

Surgery, chaired by Dr. Pierre Guibor—all with panel discussions and 

question-and-answer sessions. 


Tutorials and workshops will he offered in IOL, Strabismus, External 
Ocular Diseases, Gonioscopy, Laser Microsurgery, Extended Wear Con- 
tact Lenses, and many other topics. Six-day Pre-Board Intensive Review 
Courses will also be offered. 

FOR FURTHER INFORMATION AND COMPLETE PROGRAM: American 
Society of Contemporary Ophthalmology, 6 N. Michigan Ave., Chicago, 
IL. 60602 (312) 236-4673. 


FELLOWSHIP IN ANTERIOR 
SEGMENT SURGERY 


Under supervision of: 


Norman S. Jaffe, M.D., Henry M. Clayman, M.D. 
David S. Light, M.D., Mark S. Jaffe, M.D. 


Experience will be provided in all modalities of cataract surgery, including intracap- 
sular, extracapsular, and phacoemulsification with and without lens implantation. 
Extensive exposure to diagnostic adjuncts, such as ultrasound and specular mi- 
croscopy, is part of this fellowship. The successful applicant would be expected to 
participate in a research project. 

Applicants are being considered for a one year fellowship commencing July 1980, 
and should contact: 


Ms. Lyn Johnson 


Miami Eye Foundation, Inc., 1680 Michigan Avenue * Miami Beach, 
Florida 33139 


Telephone: (305) 532-1768 
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Take Precise 
Measurements 
in Microsurgery 








— — — — 


The Terry Keratometer 
... the first Quantitative Surgical Keratometer 


With modular modifications to your Zeiss OPMI 6 or OPMI 6S, 
| you, the surgeon, will now have the control 
necessary to eliminate astigmatism 


| 

through precise wound closure at the time of surgery. 
| An innovative approach to the elimination 
| 
| 
| 
| 
| 
| 


of corneal astigmatism. 
For more details and course information, write: 


e nng {Tle g corroraon 


P.O. BOX 3680/FULLERTON/CALIFORNIA 92634 @ (714) 628-3318 
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OF OPHTHALMOLOGY 


KRESGE EYE INSTITUTE 
of 
WAYNE STATE UNIVERSITY SCHOOL OF MEDICINE 


Presents a five-day intensive 


continuing education course 


OPHTHALMOLOGY: BASIC AND CLINICAL REVIEW 


November 


23-27, 1979 


Hyatt Regency Dearborn * Dearborn, Michigan 


CORNEA AND 
EXTERNAL DISEASES (4 hours) 


» * ? E OT 4 X Wo Aa 5 T 3 4 à y 


NEUROANATOMY AND 
NEURO-OPHTHALMOLOGY (4 hours) 


PATHOLOGY | & II (8 hours) 


9/0 & 4 d$ 5 3 5» 4 9» 3 93 3 4 »? 9 » 3 W » 5 


EMBRYOLOGY AND ANATOMY (4 hours) 


STRABISMUS (4 hours) 


Wo £o o8 * 9 * 9 omo x 5 4 3 * 3 cow o alH 


OPTICS AND REFRACTION (6 hours) 


GLAUCOMA AND 
METABOLIC DISEASES (4 hours) 


PHARMACOLOGY 
AND THERAPEUTICS (4 hours) 


MEDICAL OPHTHALMOLOGY (4 hours) 


COURSE DIRECTOR: Maurice Croll, M.D. 


Juan J. Arentsen, M.D., Assistant Professor Jeffer- 
son University; Director of Medical Education, Wills 
Eye Hospital 


TO David Cogan, M.D., Medical Officer, National Eye 


Institute 


Myron Yanoff, M.D., Chairman, Department of 
Ophthalmology, University of Pennsylvania; Director 
of Scheie Eye Institute 


— David M. Worthen, M.D., EA.C.S., Professor and 


Head, Division of Ophthalmology, University of 
California San Diego 


Robert D. Reinecke, M.D., Professor and Chairman, 
Department of Ophthalmology, Albany Medical 
College of Union University 


Jack T. Holladay, M.D., Unit Director, Low Vision 
Unit, Hermann Eye Center, University of Texas 
Health Science Center at Houston 


qoo Steven M. Podos, M.D., Professor and Chairman, 


Department of Ophthalmology, Mt. Sinai School of 
Medicine 


PERPE Joel, S. Mindel, M.D., Ph.D., Assistant Professor, 


Department of Ophthalmology, Mt. Sinai School of 
Medicine 


Paul Henkind, M.D., Ph.D. Professor and Chairman, 
Department of Ophthalmology, Montefiore Hospital 
and Medical Center 


Co-Director Frank Nesi, M.D. 


THIS COURSE IS AN EXCELLENT AID IN 


PREPARATION FOR BOARD A 


ND RECERTIFICATION EXAMS 


REGISTRATION FEE: $450.00 (includes syllabus, coffee breaks, evening reception and luncheons) 
Residents $250.00 
Category | Continuing Medical Education: 42 hours 
For more information, write or call: 
Wayne State University School of Medicine, Division of Continuing Medical Education, 
540 East Canfield, 1206 Scott Hall, Detroit, Michigan 48201, (313) 577-1180 
Make checks payable to: WAYNE STATE UNIVERSITY 
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TEXAS TECH UNIVERSITY HEALTH SCIENCES CENTER 


Department of Ophthalmology 


TEXAS OPHTHALMOLOGICAL ASSOCIATION 


| Office of Continuing Education 


This program is designed to bring the practicing ophthal- 
mologist n ee in several areas of ophthalmic plastic 
and reconstrüctive surgery. 


TOPICS 


Thyroid Orbital Disease 
Enucleation and Orbital Surgery 
Ptosis 
Lid Tumors 
Reconstructive Surgery of the Lid 


| 
| Lacrimal Problems 
| 
| 


ae ceo ok see eo 





As an organization accredited for continuing medical 
education, the Texas Tech University Health Sciences 
Center designhtes this continuing medical activity as meet- 
ing the criteria for 14 credit hours in Category | of the 
Physician's Recognition Award of the American Medical 
Association. 


koe eoe k k e oe 


**Excellent Social Program** 


— — — c — — — — — — — — — — — — — — — — — — — — — — — — — — — — — 
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OCULAR PLASTIC SURGERY 
January 18-19, 1980 


Granada Royale Hometel 
El Paso, Texas 


FEATURED SPEAKERS 


Michael Callahan, M.D, 
Eye Foundation Hospital 
University of Alabama 


Robert M. Dryden, M.D. 
President 
American Society of Ophthalmological 
Plastic and Reconstructive Surgery 


Eugene O. Wiggs, M.D. 
Thesis Chairman 
American Society of Ophthalmological 
Plastic and Reconstructive Surgery 


FACULTY AND LECTURERS 


Edwin C. Augustat, M.D. David Lamberts, M.D. 
Dallas, Texas Lubbock, Texas 


Milton Boniuk, M.D. 
Houston, Texas 
R. Larry Brenner, M.D, 
Houston, Texas 
John A. Buesseler, M.D. 
Lubbock, Texas 
Jesse Halpern, M.D. 
Lubbock, Texas 


John N. Harrington, M.D, 


Dallas, Texas 


Charles R. Leone, M.D. 


San Antonio, Texas 
Fay E. Millett, M.D. 
El Pasa, Texas 


James Price, M.D., Ph.D. 


Lubback, Texas 


David H. Saunders, M.D. 


Dallas, Texas 


Robert B. Wilkins, M.D. 


Houston, Texas 


— — — — — — — — — — — — — — — — — — — — — — — — — — — — — — 


(detach here} 


| FEE SCHEDULE 


$30 TOA telis TTUHSC salaried 





$75 non-ophthalmology 


$150 all other attendees 





faculty, staff, residents and students; residents 
ophthalmology residents (includes lunch and refreshments) 
Name | Phone: ii 
Address | Social Security # 
City | Se — — 
Make check payable to Continuing Medical Education, and mail to: 


Office of Continuing Education 
Texas Tech University Health Sciences Center 
Lubbock, Texas 79430 


| Rita Chrane 
| 


Please check box if you want more information on: 


O Ski trip 


D Mexico excursion 





103 


FLORIDA MIDWINTER SEMINAR 
RETINAL DETACHMENT SURGERY IN OPHTHALMOLOGY 


STRATEGY AND TACTICS February 25-27, 1980 
MARCH 14-15, 1980 Bahia Mar Hotel, Ft. Lauderdale, Florida 


14 HOURS CME | CORNEAL AND EXTERNAL DISEASES 
Sponsored by FACULTY 
Manhattan Eye, Ear & Throat Hospital Richard K. Forster, M.D. L. Douglas Perry, M.D. 


. a . University of Miami University of South Florida 
A detailed unified approach to retinal de- School of Medicine College of Medicine 


tachment repair centered around the exo- dedi ass an o 
; j ; Henry Gelender, M.D. Gilbert Smolin, M.D. 
plant technique of buckling will be pre- University of Miami University of California 


fac | - School of Medicine School of Medicine 
sented. The two day lecture series is de Miami, Florida San Francisco, California 


George A. Stern, M.D. 


signed for practicing ophthalmologists and Richard Hansen, M.D. 
residents. University of Florida University of Florida 
f . College of Medicine College of Medicine 
Registration fee: $225.00 Gainesville, Florida Gainesville, Florida 
Residents: $150.00 George Waring, M.D. 
: Emory University 
For further information, School of Medicine 


; } Atlanta, Georgia 
write or telephone: The Florida Midwinter Seminar in Ophthalmology and 


i Otolaryngology ís co-sponsored by the University of Florida 
James S. Schutz, M.D., Course Director College of Medicine (Gainesville), the University of Miami 
Manhattan Eye, Ear & Throat Hospital Schoo of Medicine Man the University of South Florida 
ollege of Medicine (Tampa). The program is accredited by the 
210 E. 64th St. ’ New Yo rk, N.Y. 10021 Council on Medical Education of the American Medical Associ- 
phone (212) 753-6464 ation, Category 1 of the Physician's Recognition Award. Reg- 
istration fee is $190 for practitioners and $90 for residents 
upon application from their Department Head. Mail registra- 
tion fee (U.S. dollars only), payable to “Florida Midwinter 
Seminar", 405 Northeast 144 Street, Miami, Florida 33161. 
Special reduced rates have been arranged with the Bahia Mar 
Hotel, Ft. Lauderdale, Florida 33316. 


MERCY-BAPTIST EYE FOUNDATION 


presents 


CONTACTS AND IMPLANTS 


May 5, 6, 7, 1980 
Sheraton Westport Hotel 
St. Louis, Mo. 


CONTACTS: Aquavella, Baldone, Clements, Dabezies, Feldman, Gordon, Hal- 
berg, Hartstein, Honan, Morgan, Myers, Stein 


IMPLANTS: Anis, Azar, Bechart, Binkhorst, Byron, Harris, Kelman, 
Kwitko, Oglesby, Shearing, Shepherd, Simcoe, Williamson 
TECHNICIANS' COURSES: C. Harris, Soper, Sutton, Swanson 


IOL WORKSHOPS: A & B Scan, Azar Lens, Harris Lens, IOL Complications, 
Shearing Lens 


INDUSTRY WORKSHOPS: Rynco Scientific, Continuous Curve, Bausch & 
Lomb, IOLAB, Precision Cosmet, Medical Optics Center, American Hydron 





SPOUSES’ PROGRAM 
REGISTRATION 
LIMITED: Physicians $ 200 
Technicians 100 
Residents 100 
Others 200 


CREDIT: 20 HOURS AMA Category | 
WRITE: Eye Seminars « 621 S. New Ballas Road, St. Louis, Missouri 63141 








| | ee EYE 
HOSPITAL 
Affiliated with Thomas Jefferson University 


ANNOUNCES 
THE FIFTH ANNUAL 
OPHTHALMOLOGY REVIEW COURSE 


Marriott Motor Inn Hotel 
Philadelphia, PA 


December 17—21, 1979 


GUEST W. Richard Green, M.D. 
SPEAKERS Professor of Ophthalmology and Pathology, Wilmer 
Institute, Johns Hopkins Hospital, Baltimore, Maryland 
Jack T. Holladay, M.D. 
Director, Vision Unit, Hermann Eye Center, University 
of Texas, Heaith Science Center at Houston 


WILLS EYE Juan J. Arentsen, M.D. Michael A. Naidoff, M.D. 
HOSPITAL William E. Benson, M.D. Ralph S. Sando, M.D. 
FACULTY Vitaliano B. Bernardino, Jr., M.D. Peter J. Savino, M.D. 

Joseph H. Calhoun, M.D. Jerry A. Shields, M.D. 
Peter R. Laibson, M.D. George L. Spaeth, M.D. 
Stephen B. Lichtenstein, M.D. William S. Tasman, M.D. 
Juan d. Arentsen, M.D., Course Director 

SUBJECTS Anatomy and Embryology Ocular Pathology 

Cornea and External Diseases Pediatric Ophthalmology 

Immunology and Motility 

' Glaucoma Pharmacology and 
Medical Ophthalmology Therapeutics 
Neuro-Ophthalmology Retina and Choroid 
Optics-Refraction and Ophthalmic Surgery 


Contact Lenses 


An AMA-CME 42 - Hour Accredited Course 
Category Í, Continuing Medical Education 


Tuition: $450.00 Residents and Fellows: $250.00 


(with identification from their 
Department of Ophthalmology) 


Includes Reception-Dinner and five lunches 


mmm — m0 — — m0 a — 8080808080808 Anse — — 


REGISTRATION wilis Eye Hospital Fifth Ophthalmology Review Course 


Name: 
Street Address: 


City: — a OLAS s Ip: 


Please make checks payable to: Wills Eye Hospital, CME 


MAIL TO: Wills Eye Hospital, Continuing Medical Education Service 
" 1601 Spring Garden Street, Philadelphia, PA 19130 
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UPRAMID EXTRA’ 


The Tissue-Friendly, Cable-type, synthetic suture from S. Jackson, Inc. 
—proven in all types of surgery for 30 years 





e THE inert polyamide e Extremely strong 
e Non-absorbable e Ties easily... with fewer knots 
e Long-lasting in tissue e Stays tied 


SUPRAMID EXTRA? sutures in sterile packages 
e Sizes 10-0 to 0 with swaged-on e Spatulated, reverse cutting, taper 
needles (sizes 3 and 8 also available) ^ point, von Noorden, Knapp, 
Yasargil and Guibor design 
frontalis fixation needles by 


SHARPOINTS. 
The same inert SUPRAMID? material is now available as: 
SURGICAL FOIL ............. smooth surface or "Guibor-design" 


orange-peel surface for orbital floor 
blow-out fracture repair and other 
oculo-plastic surgery. 


EYE MUSCLE SLEEVES ...... for preventing eye muscle adhesions, as 
developed by Edward A. Dunlap, M.D. 

QUARTER-GLOBE CAPS ..... for adhesion prevention according to Philip 
Knapp, M.D. 

MESH. iion o Es for rhinoplasty and mentoplasty augmentation 


For information and catalog write or call 


S. JACKSON, INC. (Dept. J) 
4815 Rugby Ave., 


Washington, D.C. 20014 
Phone: 301-657-8920 
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INTERNATIONAL 
LENS IMPLANT SYMPOSIUM 


18, 19 & 20 April 1980 
London, England 


Course Directors: Eric Arnott, Peter Choyce 


LIVE SURGERY WILL BE SHOWN ON CLOSED CIRCUIT TELEVISION 
DEMONSTRATING THE LATEST PROVEN TECHNIQUES OF LENS 
IMPLANT SURGERY PERFORMED BY THE SURGEONS WHO HAVE 
DEVELOPED THESE OPERATIONS 


Faculty: Eric Arnott, Kenneth Barasch, Cornelius Binkhorst, Peter Choyce, Slavia 
Fyodorov, Charles Kelman, Harold Ridley, James Little, John Pearce, Steven Shearing, 
Robert Sinskey, Jerald Tennant, Jan Worst. 


Guest Faculty to include: Leo Amar, Jorn Boberg-Ans, Jorg Draeger, Robert Drews, 
Eric Emery, Miles Galin, William Harris, David McIntyre, Tony Rubin, Dennis Shepard 


Tuition: 225 American Dollars « £98.90 English pounds including VAT 
Congress Site: Charing Cross Hospital Medical School. London, England 


Congress Anne Thomas Officia! Tony Hess 
Organiser: Huw Thomas & Associates Travel London Weekend Holidays 
17 Brunswick Gardens, Agent: 80 Great Portland Street 
Kensingtone London W8 4AS London WIN 5PA 
England England 
Tel No. (01) 727 9953 Tel No. (01) 637 7771 
REGISTRATION: 
INTERNATIONAL LENS IMPLANT SYMPOSIUM 
NAME 
ADDRESS 
Registration: 
PHONE — ~ (including Tuition 
Please detach and mail this registration form 2 lunches and evening 
with cheque made payable to 'International reception on Friday, 
Ophthalmic Congress’ to: 18th April 1980) 
Huw Thomas & Associates $225 US Dollars 
17 Brunswick Gardens £98.90 English pounds 


Kensington, London W8 4AS « England (inc VAT) or Equivalent 
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APRIL 17 & 18, 1980, LENOX HILL HOSPITAL 
New York City 


THE LENS 
REMOVAL AND REPLACEMENT: AN UPDATE 


REMOVING THE LENS: 
Available techniques and their indications —ICCE, ECCE, 
Phacoemulsification, lensectomy 
REPLACING THE LENS: 
IOL selection following lens removal—Management of early and late complications 


The format will consist of formal in-depth presentations of the current state of the art of lens 
removal and replacement. Presentations will be followed by panel discussions with audience 
participation encouraged. Separate sessions will be devoted to the management of clinical 
case problems submitted by panelists and audience. 


FACULTY: 
JORGE BUXTON LEE HIRSCH 
HOBERT S. COLES HENRY HIRSCHMAN 
D. JACKSON COLEMAN CHARLES D. KELMAN 
HERBERT GOULD MANUS KRAFF 


** THIS COURSE IS APPROVED FOR CREDIT HOURS TOWARDS CATEGORY 1 OF 
THE AMA PHYSICIANS RECOGNITION AWARD** 


REGISTRATION FEE: $200.00, Residents: $ 75.00 
FOR INFORMATION WRITE TO: 


Lori Dioszeghy, Department of Ophthalmology, Lenox Hill Hospital 
100 East 77th Street, New York, New York 10021 





ZWENG MEMORIAL RETINAL RESEARCH FOUNDATION and 
THE PALO ALTO RETINAL GROUP and 
DIVISION OF OPHTHALMOLOGY, STANFORD UNIVERSITY announce 
THE XVI PALO ALTO COURSE ON DIAGNOSIS & 
MANAGEMENT OF RETINAL & CHOROIDAL DISEASES 


FEBRUARY 21, 22, 23, 1980 


Fairchild Auditorium Stanford University Medical Center 


THE THREE-DAY COURSE WILL PRESENT: 


. . up-to-date information on retinal & choroidal diseases and vitreous surgery 
. basic knowledge of retinal fluorescein angiography, 
fluorophotometry, ultrasonography, & laser photocoagulation 
. indications, results, & complications of photocoagulation 
. Opportunity to use argon laser photocoagulator 
FACULTY: 
Lloyd M. Aiello, M.D.—Joslin Clinic, Boston 
Steven T. Charles, M.D.—University of Tennessee, Memphis 
Stuart L. Fine, M.D.—Wilmer Institute, Johns Hopkins Hospital, Baltimore 
J. Donald M. Gass, M.D.—Bascom Palmer Eye Institute, University of Miami 
Robert L. Jack. M.D.—Palo Alto Retinal Group & Stanford University 
Francis A. LEsperance, M.D.—Columbia University, New York 
Hunter L. Little, M.D.—Palo Alto Retinal Group & Stanford University 
Arnall Patz, M.D.—Wilmer Institute, Johns Hopkins Hospital, Baltimore 


A. Ralph Rosenthal, M.D.—Stanford University 
Arthur Vassiliadis, Ph.D -—Zweng Memorial Retinal Research Foundation 


ADVANCE REGISTRATION IS REQUIRED: 
Course Fee: $400 (includes 2 lunches, buffet dinner, & the 3rd Zweng Memorial LectureBanquet) 


Registration is payable to: Zweng Memorial Retinal Research Foundation 
1225 Crane Street, Menlo Park, California 94025 


Course Coordinator: (415) 323-0231, 18 Hours Category | credit CMA's Continuing Education 
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Canon proudly introduces 


The World's First 60 Degree 
_ Wide Angie Fundus Camera 


: mE ee ng inii oat CE 





NES j ; 

^. Js E E a Poe gad 

m EN ^ i 2 tat 1 
vou ic ` s ZA Mere e M e D e rn 


Se em aera p E RA —— Xx 


| We invite you to see a demonstration of this new, F 
technology fundus camera...a camera which offers a full, 60° wide 
angle and outstanding picture clarity for more accurate diagnosis. 


| The CF-60Z is manufactured in the Canon tradition of quality. 
| We l — Bus ts ayy features. 


e Photographs of high resolution and 
good light uniformity. 

e Wide 60° horizontal and 45° ver- 
tical angles. 

e Zoom magnification from 1.7x to 
5.0x using 35mm film. 

* Precise, split-lines focusing. 

e Special device simplifies precise 
setting of working distance. 








AL CANON U.S.A., INC., 


> 140 industria! Drive, Elmhurst, Illinois 60126, U.S.A, Tel, 1312) 833-3070 
New York — 10 Nevada Dr., Lake Success, Long Island, NY 11040 (516) 488-6700 
Los Angeles — 123 Paularino Ave, East, Costa Mesa, CA 92626 (714) 979-6000 


INQUIRIES FROM WHOLESALERS WELCOMED 
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Designed by: 

Robert Machemer, M.D. 
Professor and Chairman 
Duke University Eye Center 


MACHEMER 
AUTOCLAVABLE 
INFUSION 


CONTACT LENS 


a 


The lens was designed to be used with the A V 
Clinitex VISC-X but is also useful for other 
vitreo-retinal procedures, endophotocoagulation, 
and for office examinations. 


Attaches directly to infusion suppiy; 
syringe; or Clinitex infusion manifold, 
which provides controlled infusion 
flow, drip or steady stream. 


Lens diameter 9.8mm; weight 3 gr., 7% qr. w/hose: 


infusion line length 30' or to specification. 


Also available: Free Floating Contact Lens which 
adheres to cornea. í 


Autoclavable Scratch Resistant Quartz Lens 


CLINITEX division of Varian 
183 Newbury St. 
Danvers, MA 01923 


Name 
Address 


O PLEASE SEND MORE INFORMATION. 





nr — — — — — — — —— — = 
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CATARACTS AND 


CORNEAL AND INTRAOCULAR LENSES 
EXTERNAL DISEASES 
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The Wilmer Institute 
The Johris Hopkins Hospital 
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at 
Frenchman's Reef 
Beach Resort 
St. Thomas 
U.S. Virgin Islands 


Feb. 18-25, 1980 








VITREO- RETINAL 
SURGERY 


presents 


Current Concepts 
in Ophthalmology 


A course designed for the ophthalmologist in 
clinical practice with particular emphasis on an 
up-to-date review of the medical and surgical 
management of selected topics in corneal, ex- 
ternal, and vitreo-retinal diseases. 


Course Directors 


Ronald G. Michels, Baltimore 
Walter J. Stark, Baltimore 


Faculty 


Dan B. Jones, Houston 
Jose Berrocal, Puerto Rico 
lrene H. Maumenee, Baltimore 
Thomas A. Rice, Baltimore 
Stephen J. Ryan, Los Angeles 
Charles P. Wilkinson, Oklahoma City 


Accreditation 
A.M.A. approved for 30 hours in Category | 


Registration 
Fee: $375 


Deadline: December 10, 1978 
Limited to 100 participants 


Information: 
Program Coordinator 
Turner Room 22 
720 Rutland Avenue 
Baltimore, Maryland 21205 
(301) 955-5880 


ANTERIOR SEGMENT 
RECONSTRUCTION 
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Why Rodenstock Doesn't Mind Telling You Their 
Phorovist Refractor Is The Most Expensive You Can Buy. 


When you see all the precision- 
enhancing features built into the 
Phorovist Refractor, it’s easy to un- 
derstand why such an instrument 
costs more. 

But we think you'll be pleasantly 
surprised to learn that the Phorovist 
is undoubtedly going to cost less in 
the long run. 


YOU'LL WIND UP SPENDING 


LESS BECAUSE IT NEVER 
NEEDS MAINTENANCE. 


The Phorovist from Coburn costs 


more because it's assembled in a 
completely dust-free environment 
and then permanently sealed. Not 
only is it perfectly clean when you 
receive it, it never needs routine 
maintenance. Ever. 

Obviously, by eliminating the 
usual $200 cleaning fee every six 
months, owning a Phorovist is going 
to save you a lot of money. 


LITTLE THINGS COUNT IN A 


BIG WAY. 


In addition to state-of-the-art optics, 


the Phorovist boasts some ingenious 





touches you won't find anywhereelse: 


Like a pilot light that goes out 
when your patient's head is out of 
position. 

Lighted dials for easy reading. 





And two prism windows that en- 
ableyoutovisually checkthe position 
of your patient for a more precise 
determination of the proper pupillary 
vertex distance. 





All of which is going to pay off 
in more accurate prescriptions. 


THE RODENSTOCK NEAR 
VISION UNIT MAKES ALL 
TESTS AT NEAR IN ONE 
COMPACT INSTRUMENT. 


The Rodenstock Near Vision Unit 
tests for: 

Near working distance; point of 
near accommodation; near visual 
acuity (and degree of astigmatism); 
and the relationship between accom- 
modation and convergence. And 
makes-a quantitative analysis of 
heterophorias. 

As an accessory to the Phorovist 
Refractor, the Near Vision Unit af- 
fords accuracy and precision to visual 
acuity testing performed at near. 


For complete technical literature call 


toll free (800) 237-5906. In Florida 
call collect (813) 443-2606. 

1375 South Fort Harrison, 
Clearwater, Fl 33516 
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Announcement of the 
Twentieth Annual Instructional Course 


The Eye Foundation of America In Contact Lens Fitting 
Presents A Friday and Saturday, March 28-29, 1980 
Symposium On NEW ORLEANS 
DISEASES AND SURGERY Sponsored by 
OF THE LENS The Rudolph Ellender Medical Foundation 
FEBRUARY 29 AND MARCH 1, 1980 -In conjunction with 
The Louisiana State University Eye Center 
Endorsed by — — 
The Royal Orleans Hotel The Contact Lens Association 
, Of Ophthalmologists 
621 St. Louis Street A.M.A. — Approved as 
New Orleans, Louisiana 70140 ino Madi : 
Telephone: 504-529-5333 Continuing Medical Education Program 
eiepnone. 9VA-Deu- (Sixteen Hours Credit in Category |) 
PLACE: Fairmont Hotel, New Orleans 
: TUITION: $225.00 (Please make check payable to 
KENNETH G. HAIK, M.D. Mail to 136 S. Roman, New Orleans 
Partial List of Guest Speak rid 
qiue toc Ouest posuere FACULTY. JOS. A. BALDONE, M.D., New Orleans 
Leo SEI NEN MILES H. FRIEDLANDER: M D. New Orlane 
i , WLU, New Ufrieans 
: Boston, — RICHARD l HESSE, MD. New Orleans 
. Jackson Coleman, M.D. . ; M.D., New York City 
BREIN HOLDEN, PH.D., Kensington, Australia 
New York, New York GEORGE H. JONES, ME. Baton Rouge 
i i HERBERT E. KAUFMAN, M.D., New Orleans 
a ancis G. Hurite, M.D. DAVID M. METZNER, M.D., New Orleans 
ittsburgh, Pennsylvania WHITNEY G, SAMPSON, iiD, Houston, Texas 
EDW ; , M.D., Phoenix, Arizona 
Charles D. Kelman, M.D. TOM F SPRING, M.D., Kew, Australia 
New York, New York LOUIS A. WILSON, M.D., Atlanta, Georgia 
Kenneth G. Haik, M.D. TOPICS: Conventional hard and soft contact lenses, 
New Orleans, Louisiana and extended wear contact lenses. 


Pre-Course 
Basic Lectures: 4 hours on the basics of hard and soft con- 
tact lens fittings on Thursday afternoon, 


TUITION: 7 March 27, 1980—Additional tuition $50.00 
Practicing Physicians $200.00 Basic Lectures: By Industry— no additional fee, Friday and 
Residents None Saturday evenings, March 28-29, 1980. 


Post-Course Sunday, March 30, 1980—8:00 a.m. "til 
12 noon——Hard Lens 
Modification Modification Course with audience 





For Registration and Further participation —Limit 36 
Information Please Contact: Seminar: Persons —Additional tuition $50.00 
Kenneth G. Haik, M.D. FOR FURTHER INFORMATION CONTACT: 
Symposium Coordinator Jos. A. Baldone, M.D. 
The Eye Foundation of America E S peak 
823 Maison Blanche Building New Orleans 70112 U.S.A. 
New Orleans, Louisiana 70112 Ph: (504) 568-6839 
Telephone: 504-581-3714 SPECIAL CONVENTION HOTEL RATES 
LADIES DAY ACTIVITIES: 


Usually French Quarter and 
Garden District Tour 





FSTELLE DOHENY EYE FOUNDATION 


and 
THE DEPARTMENT OF OPHTHALMOLOGY, 
of the University of Southern California 
ANNOUNCE 


INTRAOCULAR MICROSURGERY WORKSHOP 
FEATURING 


THE OCUTOME AND FRAGMATOME SYSTEMS 
FEBRUARY 15 & 16, 1980 


FACULTY 


Edward E. Cherney, M.D., Los Angeles 

Kenneth R. Diddie, M.D., Los Angeles 

Allan E. Kreiger, M.D., Los Angeles 

Richard R. Ober, M.D., Los Angeles 

Conor C. O'Malley, M.D., San Jose RM 
Stephen J. Ryan, M.D., Los Angeles 

Ronald E. Smith, M.D., Los Angeles 

Walter H. Stern, M.D., San Francisco 

C.P. Wilkinson, M.D., Oklahoma City 


Fragrnatore 


This course will emphasize 
ANTERIOR SEGMENT APPLICATIONS FOR THE OCUTOME 
and the following areas: 
e lensectomy, utilizing the Fragmatome system; 
e Ocutome pars plana vitrectomy 


Didactic sessions will cover pathophysiology, preoperative evaluation, indications, surgical tech- 
niques and possible complications. Laboratory sessions will offer practical surgical experience 
with animal eyes. 


REGISTRATION LIMITED 
Two-Day Course Fee: $450 Advanced registration required. 
Kenneth R. Diddie, M.D. Course Director 


For more information contact: Conference Office—-Priscilla Franklin 
Doheny Eye Foundation 
1355 San Pahlo Street 
Los Angeles, California 90033 
Tel: (213) 226-2752 


OPHTHALMOLOGIST 
WANTED 


Board Certified or Eligible. Excellent 
opportunity for partnership or solo 
practice. 70 miles from Montreal; 60 
miles from Lake Placid, home of the 
1980 Winter Olympics; 100 miles from 
University of Vermont Medical 
School. A modern 90-bed Hospital 


FELLOWSHIP 
in 
ANTERIOR 
SEGMENT 


Accepting 


with a 75-bed SNF attached. Over 
33,000 population served by Hospi- 
tal. Year-round recreational facili- 
ties—situated in the foothills of 
Adirondack Mountains. 

Write to: Executive Vice President, 
The Alice Hyde Hospital Association, 
Malone, New York 12953. 


Applications 
For 1980, 1981 


Apply to 
John H. Sheets Assoc., P.A. 


Route 1, Box 210 
Odessa, Texas 79763 
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control of IOP 


... Without interruption 









| Ww 
~The 0.03% solution 
. .  PHOSPHOLINE IODIDE at its lowest effective concentra- 
tion — 0.0396 — may offer uninterrupted 24-hour control of 
IOP in: | 
a chronic simple glaucoma 
D glaucoma secondary to cataract iud (“aphakic 
glaucoma") 4 
O glaucoma following iridectomy `, ` 
One or at most two daily instillations of 
PHOSPHOLINE IODIDE 0.03% effectively minimize 
intraocular pressure peaks —whether they occur 
during the day or during the critical early morning 
hours; and this 0.0396 strength probably has no greater 
d potential for side effects than pilocarpine. 
AF | Moreover, when higher potencies are necessary, starting 
with this lowest 0.0396 concentration permits smooth transition 
to strengths of 0.06%, 0.125%, or 0.2596 


Phospholine lodide 


(echothiophate iodide 
for ophthalmic solution) 
round-the-clock protection from pressure peaks 





See next page for prescribing information. 
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(echothiophate iodide) 


in the management of 
o chronic simple glaucoma 


o glaucoma secondary to cataract surgery 


(“aphakic glaucoma") 
o glaucoma following iridectomy 
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BRIEF SUMMARY 

(Far full prescribing information, see package circular.) 
PHOSPHOLINE IODIDE® 

(ECHOTHIOPHATE IODIDE FOR OPHTHALMIC SOLUTION) 


PHOSPHOLINE IODIDE is a long-acting cholinesterase inhibitor 
for topical use 

Indications: Glaucoma — Chronic open-angle glaucoma Sub- 
acute or chronic angle-closure glaucoma after inidectormy or 
where surgery is refused or contraindicated Certain non-uveitic 
secondary types of glaucoma. especially glaucoma following 
cataract surgery. 

Accommodative esotropia — Concomtitant esotropias with a 
significant accommodative component. 

Contraindications: 1 Active uveal inflammation. 

2. Most cases of angle-closure glaucoma, due to the possibil- 
ity of increasing angle block. 

3. Hypersensitivity to the active or inactive ingredients. 
Warnings: 1 Use in Pregnancy: Safe use of anticholinesterase 
medications during pregnancy has not been established. nor 
has the absence of adverse effects on the fetus or on the respira- 
tion of the neonate 

2 Succinylcholine should be administered only with great 
caution, if at all, prior to or during general anesthesia to patients 
receiving anticholinesterase medication because of possible 
respiratory or cardiovascular collapse. 

3. Caution should be observed in treating glaucoma with 
PHOSPHOLINE IODIDE in patients who are at the same time 
undergoing treatment with systemic anticholinesterase medica- 
tions for myasthenia gravis. because of possible adverse 
additive effects. 

Precautions: 1. Gonioscopy is recommended prior to initiation 
of therapy. 

2. Where there is a quiescent uveitis or a history of this condi- 
tion. anticholinesterase therapy should be avoided or used 
cautiously because of the intense and persistent miosis and 
ciliary muscle contraction that may occur. 

3. While systemic effects are infrequent. proper use of thedrug 
requires digital compression of the nasolacnimal ducts for a 
minute or two following instillalion to minimize drainage into the 
nasal chamber with its extensive absorption area. The hands 
should be washed immediately following instillation. 

4. Temporary discontinuance of medication is necessary if 
salivation, urinary incontinence, diarrhea, profuse sweating. 
muscle weakness. respiratory difficulties, or cardiac irregularities 
OCCUF. 

5. Patients receiving PHOSPHOLINE IODIDE who are exposed 
to carbamate or organophosphate type insecticides and pesti- 
cides (professional gardeners, farmers. workers in plants manu- 
facturing or formulating such products, etc.) should be warned 
of the additive systemic effects possible from absorption of the 
pesticide through the respiratory tract or skin. During periods of 
exposure to such pesticides, the wearing of respiratory masks, 
and frequent washing and clothing changes may be advisable. 










6. Anticholinesterase drugs should be used with extrerne cau- 
tion. if at all. in patients with marked vagotonia, bronchial 
asthma. spastic gastrointestinal disturbances, peplic ulcer, pro- 
nounced bradycardia and hypotension. recent myocardial 
infarction, epilepsy. parkinsonism, and other disorders that may 
respond adversely to vagotonic effects. 

7. Anticholinesterase drugs should be employed prior to 
ophthalmic surgery only as a considered risk because of the 
possible occurrence of hyphema. 

8 PHOSPHOLINE IODIDE (echothtaphate iodide) should be 
used with great caution. if at all. where there is a prior history of 
retinal detachment 
Adverse Reactions: 1 Although the relationship. if any. of retinal 
detachment to the administration of PHOSPHOLINE IODIDE 
has not been established. retinal detachment has been reported 
in a few cases during the use of PHOSPHOLINE IODIDE in 
adult patients without a previous history of this disorder. 

2. Stinging. burning. lacrimation. lid muscle twitching, con- 
junctival and ciliary redness. browache, induced myopia with 
visual blurring may occur. 

3. Activation of latent intis or uveitis may occur. 

4. iris cysts may form. and if treatment is continued. may 
eniarge and obscure vision. This occurrence is more frequent in 
children. The cysts usually shrink upon discontinuance of the 
medication, reduction in strength of the drops or frequency ot 
instillation. Rarely. they may rupture or break free into the 
aqueous. Regular examinations are advisable when the drug 1s 
being prescribed for the treatment of accommodative esotropia 

5. Prolonged use may cause conjunctival thickening. obstruc- 
tion of nasolacrimal canals. 

6. Lens opacities occurring in patients under treatment for 
glaucoma with PHOSPHOLINE IODIDE have been reported 
and similar changes have been produced experimentally in 
normal monkeys. Routine examinations should accompany clin- 
ical use of the drug. 

7. Paradoxical increase in intraocular pressure may follow anti- 
cholinesterase instillation. This may be alleviated by prescribing 
a sympathomimetic mydriatic such as phenylephrine. 
Overdosage: Antidotes are atropine, 2 mg parenterally: 
PROTOPAM’ CHLORIDE (pralidoxime chloride). 25 mg per kg 
intravenously: artificial respiration should be given if necessary 
How Supplied: Four potencies are available. 1 5 mg package for 
dispensing 0.03% solution: 3.0 mg package for 0.06% solution: 
6.25 mg package for 0.125% solution: 12.5 mg package for 
0.25% solution. Also contains potassium acetate (sodium 
hydroxide or acetic acid may have been incorporated to adjust 
pH during manufacturing), chlorobutanol (chloral derivative). 
mannitol, boric acid and exsiccated sodium phosphate. 


undo, The Ophthalmos Division 
AYERST LABORATORIES 
ems New York, N.Y. 10017 
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THE POSTGRADUATE INSTITUTE 
OF THE NEW YORK EYE AND EAR INFIRMARY 
ANNOUNCES THE FIFTEENTH ANNUAL REVIEW COURSE 
"BASIC SUBJECTS IN OPHTHALMOLOGY" 


DECEMBER 3 through 8, 1979 


| SUBJECTS 
PHYSIOLOGY « PHARMACOLOGY « OCULAR MOTILITY « NEURO OPHTHALMOLOGY 


MEDICAL OPHTHALMOLOGY * DEVELOPMENTAL ANOMALIES 

PEDIATRIC OPHTHALMOLOGY * ANATOMY AND HISTOPATHOLOGY OF THE EYE 

DISEASES of the CORNEA and CONJUNCTIVA 

INTERPRETATIONS of POSTERIOR POLE LESIONS 
PRINCIPLES of PHYSICAL OPTICS and REFRACTION 
COURSE DIRECTOR: JAMES C. NEWTON, M.D. 
FACULTY 
FRANK B. HOEFLE, M.D. 
THOMAS KUHNS, M.D. 
PETER J. G. MARIS, M.D. 
DAVID S. FRIENDLY, M.D. ROBERT C. MICKATAVAGE, M.D. 
JOHN S. HERMANN, M.D. RICHARD RUIZ, M.D. 
WHITNEY G. SAMPSON, M.D. 
This six-day intensive course is designed asa comprehensive review of the basic subjects in Ophthalmology and should 
be especially helpful to those physicians preparing for the American Board Certification Examinations and those having 
to fulfill requirements for continuing medical education. This course qualifies for 48 credits in Category 1 for the AMA- 
CME Physicians Recognition Award. 
Tüition: $500.00 (Luncheons and Cocktail Party included) 
For Applications and further information, please write: 
Jane Stark, Registrar 
Postgraduate Institute 
New York Eye and Ear Infirmary 
310 East Fourteenth Street 
New York, New York 10003 


RONALD CARR, M.D. 
D. JACKSON COLEMAN, M.D. 
ANDREW P. FERRY, M.D. 
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UNIVERSITY OF MIAMI 
SCHOOL OF MEDICINE 
DEPARTMENT OF OPHTHALMOLOGY 

BASCOM PALMER EYE INSTITUTE 
MIAMI, FLORIDA 


VISUAL FIELD TESTING 
IN THE CLINICAL OFFICE 


A Practical Course 
February 14-16, 1980 


Faculty for he course will consist of: Dr. Douglas R. 

Anderson, University of Miami School of Medicine, 

Miami, Florida; Dr. Stephen M. Drance and Dr. Gordon 

Douglas, University of British Columbia, Vancouver, 
anada 


The lecturelcourse on February 14th will provide both a 
theoretical ipackground fo modern perimetry and in- 
struction in,the practical techniques necessary for the 
detection and plotting of visual field defects. Registra- 
tion fee is $100 per registrant. On February 15th and 
16th, registrants will have the option, by appointment, for 
a one-hourisession of individual instruction on perim- 
eters by first-rate experienced visual field technicians, 
supervised by the lecturers. The fee for these sessions 
is $25/hour. Early registration is recommended be- 
cause of limited enrollment. Make checks payable to: 
Continuing Education in Ophthalmology, Inc. and 
mail to: Bascom Palmer Eye Institute, Visual Field 
Course, P.O. Box 610326, Miami, Florida 33161. Hotel 
reservations may be made through Holiday Inn, Miami 
Civic Center, 1170 N.W. 11 St., Miami, Florida 33136. 






A NEW ORLEANS WORKSHOP IN 


ANTERIOR SEGMENT VITRECTOMY 


(Ocutome-Fragmato me) 
February 1 and 2, 1980 
TULANE MEDICAL CENTER 
Course Director, James G. Diamond, M.D. 


GUEST FACULTY 
Maurice B. Landers, III, M.D. 
Durham, North Carolina 
Ronald G. Michels, M.D. 
Baltimore, Maryland 

Conor O'Malley, M.D. 
San Jose, California 

Patrick O'Malley, M.D. 
South Bend, Indiana 

George O. Waring, M.D. 
Atlanta, Georgia 


TULANE FACULTY 


AMA Category I Accredited; 

Limited Registration 

Enrollment Fees: 

Physicians — $400 (Complete Program) 
$150 (Lectures Only) 

Allied Health — $250 

Please contact: 

Office of Continuing Education 

Tulane Medical Center 

1430 Tulane Avenue 

New Orleans, Louisiana 70112 

504 / 588-5466 








BASED ON FIVE YEARS.OF EXPERIENCE AND OVER 
800 LOG-2 PHOTOCOAGULATORS 

DELIVERED THROUGHOUT 

THE WORLD: 


FEATURES: 







Thirty percent more power. E 





1.5° aperture for close macula work. s 
Unique "optimatic" control; 
single dial setting for optimum 
chorio-retinal reaction. 
New contemporary design 
to complement today's 
hospital or office decor. 


- 
Standard line voltage operation, 


Direct or indirect" ophthalmoscope 
delivery system. 


*Optional 


cL rex division of varian 
a 






' 


L] PLEASE SEND MORE INFORMATION 
O PLEASE HAVE YOUR REPRESENTATIVE CONTACT ME 







name title 
hospital or clinic 
address 
My a SC ts s ID ONS 


NITEX division of (4) 183 newbury street / danvers, massachusetts 01923 / USA 
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[he Lastertek dual Argon- 
&ryptar coagu'ator offers capabi'itias 
noard (nas of competitive systems [t 
Lan be freely zoup'ed to the Haag-Strett 
Q0) or Zetss “OSL sht lamps, so that the 
pean and sit light are coaxial H retains 
di "Orr a fue tons manoeuvnng and 
4O0neng spac of t^e sit lamps 
Pr phera' areas are easily reached and 
treatment is convenient for both doctor 
anu patient And it can be disconnected 
r vaconds to permit independent use of 
the slit ‘amp 


The rugged mirror and focusing 
&, stem delivers the beam through a 
"c sCOL . an culated arm providing 
un form intens ty without the ‘hot spots | 


wh ch can occur with fibre optic systems 


A snort depin of focus and a large 


convergence angle ensure coagulation at 


ne desired po at 


The Model 40A Argon 
pnotocoaguiator offers 3 watts of power 
at the correa The Model 41AK also 
ircudes a 1 “watt Krypton laser which 
produces a red light particularly suitable 
fcr coagulatio^s in tne papillomacular 
arva Or for cases of vitreous 
hemorrnage Tre lasers are instantly 
selectable to suit the desired treatment 





Dual Argon-Krypton laser is as easy to use as your slit lamp 


And a Krypton laser can be ada 1 tu 
up-grade the Model 40A at ary‘ ^e 


Models 40A and 41 AX * atar 
Spec'ra-Physics ion lasers equ pr O «c 
berylirum oxide tubes The advanc ed 
design and high quatly are your 
assurance of long hie stab'e cute 
instant shut down and mmgadic Sh 


Both Lasertek coagulator, are 
avaliabie throughout North Amer a frc 
Atomic Energy o! Canada ano s! ic. 
ensured by AECL factory t'a red 
technicians backed up by Spectra 
Physics service centres For cor “ete 
information contact AECL 


, Atomic Energy 
^ of Canada Limited 
Medical Products 


Box 6300 yt ag Ta pia KOA BA Tel 1613) 592 2790 Capote Nerota Te ex 053-4162 
031001 4 803. 24D Pr 
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aerea (2151441 5353 Atlanta (404) 987-9280 Dallas (214) 232-0939. Los Angelus (714: 919 2 
frat PL Fc "us a S Nest Nor Syd»ey 2065 NSW And agents fhroughout the word 


British Journal of Ophthalmology 
October 1979 Vol. 63 No. 10 


Contents 
Editorial: Search for the ideal laser page 655 


A comparative histopathological study of argon and krypton laser irradiations of the 
human retina JOHN MARSHALL AND ALAN C. BIRD page 657 


Photocoagulation of disciform macular lesions with krypton laser A.C. BIRD AND 
R. H. B. GREY page 669 


Argon laser photocoagulation in the treatment of central serous retinopathy PETER 
LEAVER AND CHRISTINE WILLIAMS page 674 


Association of juvenile disciform maculopathy with HLA B15 A. CRAANDIJK AND 
G. M. T. SCHREUDER page 678 


The inferior oblique as muscle of choice for biopsies of extraocular muscles T. U. 
HOOGENRAAD, K. E. W. P. TAN, H. J. W. EELDERINK, H. VELDMAN, AND F. G. 
|. JENNEKENS page 680 


Tissue response to the Fadenoperation JOSEPH H. GOLDSTEIN AND NATIE 
KOPELOWITZ page 684 


The intraocular penetration of cefuroxime after parenteral administration A. B. 
RICHARDS, A. J. BRON, B. MCLENDON, M. R. K. KENNEDY, AND S. R. 
WALKER page 687 


Systemic absorption of topically applied chloramphenical eyedrops G. E. TROPE, 
J. R. LAWRENCE, VALERIE M. D. HIND, AND J. BUNNEY page 690 


Systemic absorption of topical and subconjunctival gentamicin G.E. TROPE, J. R. 
LAWRENCE, VALERIE M. D. HIND, AND ANNE EVERDEN page 692 


Lipid proteinosis (Urbach-Wiethe syndrome) V. FEILER-OFRY, A. LEWY, L. 
REGENBOGEN, D. HANAU, M. BAT-MIRIAM KATZNELSON, AND V. GODEL 
page 694 


uà 


Orbitofacial mucormycosis with unusual pathological features DANIEL M. 
ALBERT, ROBERT L. LESSER, ROBERT C. CYKIERT, AND Z. NICHOLAS 
ZAKOV page 699 


immunological activity to different corneal antigens in patients with corneal 
diseases C. J. J. BRINKMAN, W. F. TREFFERS, AND R. M. BROEKHUYSE page 
704 


An unusual organism causing orbital cellulitis HAROLD SCHWARTZ, MARK A. 
BASKIN, ANDREW ILKIW, AND LEON LEBEAU page 710 


Ophthalmological features of Aicardi's syndrome: report of two cases E. E. 
LIMNAIOS, C. P. PANAYIOTOPOULOS, G. THEODOSIADIS, M. ECONOMOU, 
AND T. PAPAPETROPOULOS page 713 


Notes page 718 
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BASIC SCIENCE COURSE 


| IN OPHTHALMOLOGY 


| THE UNIVERSITY OF TEXAS 
. HEALTH SCIENCE CENTER AT HOUSTON 
THE MEDICAL SCHOOL 


January 7 through February 29, 1980 
Ninth Annual Session 


This course consists of lectures, laboratory dissection, and demonstra- 
tions by an experienced faculty of ophthalmologists and basic scientists. 
It is directed toward the requirements of residents and prospective resi- 
sents in ophthalmology. 


The curriculum includes: 


! 


Anatomy Motility 

Physiology Neuro-Ophthalmology 
Biochemistry Glaucoma 

Pathology Immunology 

Medical Ophthalmology Visual Fields 

Retinopathy Optics 

External Disease Refraction 

Pharmacology Embryology and Genetics 


Tuition is $1200.00. For further information and application forms, please 
write: Richard S. Ruiz, M.D. Chairman, Department of Ophthalmology, 
Basic Science Course, Hermann Eye Center, 1203 Ross Sterling, Hous- 
ton, Texas 7/030; phone: (713) 797-1777, ext. #405. 

| 
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EDWARD JACKSON MEMORIAL LECTURES 


oO Oo © 


1944 W. H. Crisp, “Edward Jackson's place in the history of refraction” 
1945 H.S. Gradle, "Graduate training in ophthalmology” 
1946 A.C. Woods, “The influence of hypersensitivity on endogenous viral disease" 


1947 F.H. Adler, "Some confusing factors in the diagnosis of the vertically acting 
muscles" 


1948 J.S. Friedenwald, “A new approach to some problems of retinal vascular disease" 
1949 W.L. Benedict, "Diseases ofthe orbit" 
1950 F. B. Walsh, "Optic nerve sheath hemorrhage" 


1951 ].H.Dunnington, "The effect of sutures and of thrombin upon ocular wound 
healing" 


1952 D.G. Cogan, “A type of congenital ocular motor apraxia presenting jerky head 
movements" 


1953 H. F. Falls, "Clinical detection of the carrier state in ophthalmologic pathology" 
1954 A.B. Reese, "Persistent hyperplastic primary vitreous” 


1955 F.C. Cordes, “Failure in congenital cataract surgery: A study of 56 enucleated 
eyes" 


1956 L. J.K. von Sallman, “The lens epithelium in the pathogenesis of cataract” 
1957 M.J. Hogan, “Ocular toxoplasmosis” 

1958 A. Linksz, “Aniseikonia: With notes on the Jackson-Lancaster controversy" 
1959 J. Francois, “Syndromes with congenital cataract” 


1960 L. E. Zimmerman, “The Registry of Ophthalmic Pathology: Past, present, and 
future" 


1961 G. K. Smelser, "Experimental studies on exophthalmos" 
1962 J.M. McLean, "Oculomycosis" 

1963 E. B. Dunphy, “The story of retinoblastoma” 

1964 R. N. Shaffer, "Genetics and the congenital glaucomas" 
1965 I. H. Leopold, “New dimensions in ocular pharmacology" 
1966 "W.B. Anderson, “Ocular lesions in rheumatoid syndromes" 
1967 P. A. Chandler, "Surgery of congenital cataract” 


1968 P.C. Kronfeld, "Functional characteristics of surgically produced outflow 
channels" 


1969 A. E. Maumenee, “Clinical entities in uveitis” 
1970 B. Becker, "Diabetes mellitus and primary open-angle glaucoma" 


1971 E. S. Malbran, “Corneal dystrophies: A clinical, pathological, and surgical 
approach" 


1972 E.W. D. Norton, "Intraocular gas in the management of selected retinal 
detachments” | 


1973 B. R. Straatsma, "Lattice degeneration of the retina" 
1974 B. Jones, “Principles in the management of oculomycosis”’ 
1975 F.C. Blodi, "The pathology of orbital bones" 


1976 ].D. M. Gass, "Problems in the differential diagnosis of choroidal nevi and 
melanomas” 


1977 W. H. Spencer, “Drusen of the optic disk and aberrant axoplasmic transport" 
1978 Norman Ashton, “Allergic granulomatous nodules of the conjunctiva” 
1979 Herbert Kaufman, “The correction of aphakia" 
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new! 
MEDICAL NEUROLOGY 


Third Edition 


John Gilroy, M.D., FR.C.P.(Can.), EA.C.P, Professor 
and Chairman, Department of Neurology, Wayne State 
University School of Medicine; and John Stirling 
Meyer, B.Sc., M.Sc., M.D., C.M., Professor of Neurol- 
ogy, Baylor College of Medicine 


“In the hierarchy of single-volume texts....Gilroy and 
Meyer fully stands comparison and will by many be 
ranked first.” Journal of the American Medical Asso- 
ciation (review of the 2nd ed.) 

The new edition of this authoritative volume remains 
a pragmatic textbook for the clinical practice of neurol- 
ogy, emphasizing pathogenesis, clinical diagnosis, and 
treatment. Extensively revised and updated, the third 
edition reflects new diagnostic and therapeutic de- 
velopments in the specialty. Many new illustrations 
have been added. 


approx. 800 pages · cloth illus. 


ENCYCLOPEDIA 
OF BIOETHICS 


Editor in Chief: Warren T. Reich, Center for Bioethics, 
Kennedy Institute of Ethics, Georgetown University 


1979 Winner of the Dartmouth Medal of the American 
Library Association. 

"An astonishing achievement.... The organization is 
impressive, but even more so the execution.... À major 
event." — Hastings Center Report 


"An extremely significant contribution to a growing 
field .... The value of the Encyclopedia will be immea- 
surable."— The Linacre Quarterly 


"Magnificent...the most impressive work dealing with 
the important and timely subject of bioethics.... Monu- 
mental....A truly marvelous, informative, and valuable 
encyclopedia.|'— Social Science 


1978 * 4 volumes - 1,933 pages - cloth 


CLINICAL PHARMACOLOGY 


Basic Principles in Therapeutics 
Second Edition 


Edited by Kenneth L. Melmon, M.D., Professor and 
Chairman, Department of Medicine, Stanford Univer- 
sity School of Medicine; and Howard F. Morrelli, M.D., 
Professor of Medicine and Pharmacology, University of 
California School of Medicine, San Francisco. 


This authoritative, 42-author volume describes the ra- 
tionale for qualitative and quantitative decision making 
in therapeutics. It distinguishes drug-related events 
from spontaneous alterations in disease, and provides 
general knowlédge about objective therapeutics that 
will allow the|therapist to individualize treatment. 
Seven new chapters are included. 


1978 + 1146 pages : cloth/paper · illus. 
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new! 
RADIANT ENERGY 
AND THE EYE 


Sidney Lerman, M.D., Professor of Ophthalmology, 
Emory University School of Medicine, Atlanta; Adjunct 
Professor of Chemistry, Georgia Institute of Technology, 
Atlanta 


This authoritative volume summarizes and correlates 
current knowledge of physical and biological chemis- 
try as it relates to the known and potential hazards of 
radiant energy on the eye. Topics include: basic princi- 
ples of radiant energy; susceptibility of ocular tissues to 
radiant energy; biologic and chemical effects of ultra- 
violet radiation; visible radiation; infrared, microwave, 
radiofrequency radiation, and electricity; and ionizing 
radiation. 


approx. 304 pages > cloth: illus. 


CONTACT LENS PRACTICE 


Visual, Therapeutic and Prosthetic 


M. Ruben, F.R.C.S., D.O.M.S., Consultant 
Ophthalmologist and Director of the Contact Lens and 
de Department, Moorfieids Eye Hospital, 
London 


This major work stresses principles of contact lens prac- 
tice, backed by sections detailing the applied science 
and technology on which they are based. Data on soft 
lenses is discussed where appropriate. The volume is 
liberally illustrated with photographs and line 
drawings. | 
"This book covers the whole field of contact lens 
practice. ... A vast store of knowledge. ... An indispens- | 
able work of reference."—The Optician | 


1975 + 376 pages · cloth - illus. 
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100D BROWN STREET, RIVERSIDE, N.J. 08370 


Please send me the book(s) indicated below. If 1 am not fully 
satisfied, ! may return the book(s) within 15 days and my money 
will be refunded. 
L1 MEDICAL NEUROLOGY 3/E, Gilroy/Meyer 34364  $29,95 
[.] ENCYCLOPEDIA OF BIOETHICS, Reich 92606 $200.00 
CLINICAL PHARMACOLOGY, Melmon/Morrelli 

[C] cloth 38023 $27.50 

C) paper 38027 $19.95 
C1 RADIANT ENERGY AND THE EYE, Lerman 36997 $42.50 
[J CONTACT LENS PRACTICE, Ruben 85914 $52.50 
(J Enclosed is my check/money order for $ 
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Acct. No. 
Exp. date Bank No. eee — —— 
(M.C. only) 
for the amount of $ . (Add sales tax where required.) 





My signature 

(Order not valid without signature.) 
Macmillan pays all shipping and handling charges. 
Prices good in continental U.S. only. 
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RATES FOR AJO 
CLASSIFIED ADVERTISEMENTS 
INSTRUMENTS MEETINGS 


PEOPLE SERVICES 
PRACTICE SUPPLIES 


1x 3x or 


more 
$12.00 $10.00 
1.00 .85 


Rates 
30 words or less 
... each additional word 


Count words, including abbreviations. Ini- 


tials and numbers count as one word. (Box 

000 AJO counts as three words) 

Display ads. Set within ruled border. One 
inch minimum $45.00 per inch. Forms close 
1st month preceding month of issue. 


PAYMENT MUST ACCOMPANY INSERTION 
ORDER 


Classified Advertising 

American Journal of Ophthalmology 
Tribune Tower, Suite 1415 

435 North Michigan Avenue 

Chicago, Illinois 60611 





CLASSIFIED ADVERTISEMENTS 


GENERAL OPHTHALMOLOGIST: To join busy two man prac- 
tice in Northeastern North Carolina. Excellent salary and 
benefits leading to partnership. Outstanding family life and 
recreation area. Box 221 AJO 


OPHTHALMOLOGIST: 32 year old, board certified general 
ophthalmologist wishes to relocate and assume busy solo 
— Married with one child. All areas considered. Box 


OPHTHALMOLOGIST: 29, board eligible, completed top uni- 
versity residency seeking association or partnership, all 
locations considered, available immediately. Box 226 AJO 


VITREOUS RETINAL SURGEON: 33, Board certified, univer- 
sity residency, top vitreous retina fellowship, anterior and 
posterior vitrectomy, retinal surgery, photocoagulation, 
flourescein angiography, ultrasound. Enjoy general 
ophthalmology as well. Bax 227 AJO 


VITREORETINAL SUBSPECIALIST: Excellent university resi- 
dency and retinal/vitreous fellowship. Four years experi- 
ence on full-time university retina statf. Extensive experi- 
ence/interest in diabetes. Seeking practice opportunity. 
Box 231 AJO 


VITREO-RETINAL SURGEON: Boston trained, 31, seeks posi- 
tion that includes subspecialty. New England, East coast, 
Florida, sunbelt. Box 233 AJO 


WANTED: Retinai Surgeon and General Ophthalmologist to 
join an Ophthalmology Clinic in a growing West Texas 
metropolitan area. Excellent opportunities. Send C.V. to 
Box 234 AJO 


OPHTHALMOLOGIST: Board certified/eligible to associate 
with Ophthalmologist in large anterior segment surgical 
practice. Can do anterior segment surgery as well as gen- 
eral ophthalmologic practice. Please forward Curriculum 
Vitae to Box 237 AJO 


OPHTHALMOLOGIST: Completing retina vitreous fellowship 
June 1979, seeks opportunity in group, partnership or 
association in mid-Atlantic or south-Atlantic coastal re- 
gion. Box 240 AJO 


BELROSE REFRACTING EQUIPMENT COMPANY 
3911 W. North Avenue Chicago, IH. 60647 
(312) 772-7500 


We Buy and Sell the Finest NEW and USED 
..  Refracting Equipment 
We will pay Top Doilar for your complete 
offices. 











WANTED: Four man practice General Ophthalmology with 
sub-specialties in New Orleans interested in Board eligible 
or Board certified Ophthalmologist with or without sub- 
specialty training. Available no later than July 1980. Please 
send resume to Box 242 AJO 


VITREO-RETINAL SURGEON: Completing prestigeous eigh- 
teen month vitreo-retinal fellowship in Houston, TX. Board 
certified. Desire vitreo-retinal position. All areas consid- 
ered. Box 243 AJO 


OPHTHALMOLOGIST: 30, graduated excellent residency, 
finishing fellowship in cornea and external disease. Exten- 
sive surgical experience including IOL, transplants and 
phako. Seeks association with coastal, preferably north- 
eastern practice. Box 244 AJO 


OPHTHALMOLOGIST: Preferably with subspeciaity training in 
diseases and surgery of the cornea wanted to join solo 
ophthalmologist with large surgical practice in the Mid- 
west. Box 245 AJO 


FOR SALE: Scottsdale, Arizona ophthalmology practice with 
or without equipment. Small practice ideal for semi-retired 
doctor or young M.D. for future growth. Box 246 AJO 


OPHTHALMOLOGIST: Board certified (or Board-eligible) 
wanted for 25 man, multispecialty group. Florida W. 
Coast. Guaranteed minimum. Box 247 AJO 


OPHTHALMOLOGIST: 30, well trained, with good microsur- 
gical experience, seeks solo or hospital based practice in 
southeast or midwest, available July 1980. Box 248 AJO 


OPHTHALMOLOGIST: 36, board certified, married, seeks a 
relocation opportunity. Will purchase existing practice or 
consider association. Box 249 AJO 


OPHTHALMOLOGIST: 30, board eligible, graduate of top 
university residency, wishes to purchase practice in north- 
ern Long island or southern Connecticut. Box 250 AJO 


OPHTHALMOLOGIST: 30, board eligible, completing top 
oculoplastic fellowship in N.Y.C. desires association with 
one or more ophthalmologists in N.Y.C. suburbs or in 
southeastern Florida. Box 251 AJO 


ACADEMIC POSITION: Full-time. Training in glaucoma re- 
quired, rank and salary commensurate with experience. 
Deadline: December 31, 1979. Contact Dr. Delmar 
Caldwell, Tulane University School of Medicine, 1430 
Tulane Avenue, New Orleans, LA 70112. Equal Opportu- 
nity/Affirmative Action Employer. 


OPHTHALMOLOGIST: Board eligible or board certified with 
subspecialty training in neuro-ophthalmology (will con- 
sider other subspecialties as bl wanted to join 135 
physician, multispecialty group with an adjacent 447 bed 
hospital. New clinic building recently completed. Gunder- 
sen Clinic, Ltd. is in a progressive community with ex- 
panging university and private college. Population 50,000. 
Cultural and recreational facilities. Beautiful setting; good 
schools. Excellent pension program, no investment re- 
quired. Service organization. Write: J. Michael Hartigan, 
M.D., Chairman, Personnel Committee, Gundersen Clinic, 
Ltd., 1836 South Avenue, La Crosse, WI 54601 


FOR SALE: Acuity Systems 6600 Autorefractor, purchased 
new in July 1976. For more information write C. William 
Hof, MDPA, ju 1197, Rogers, AR 72756, or call (501) 
636-0238. 


WANTED: Ophthalmic ultrasound unit with photographic 
documentation attachment. Preferred used, good condi- 
tion. With or without waterbath, (212) 892-6110 


FOR SALE: Acuity Systems Auto Refractor Model 6600. Ex-, 
cellent Condition. Five years old. $20,000. Contact: Red- 
lands Eye Medical Group, 345 Terracina Blvd., Redlands, 
CA 92373 (714) 793-2047 


WANTED: Ophthalmologist to join 42 physician multispe- 
cialty clinic in Ds town. New 73,000 sq. ft. clinic 
adjacent to new 166 bed hospital. Contact Darrel Bibler, 
Jr., M.D., Thé Corvallis Clinic, 3680 NW Samaritan Dr., 
Corvallis, OR 97330 


CHIEF OF OPHTHALMOLOGY SERVICE: St. Paul Ramsey 
Hospital is seeking an ophthalmologist to be Chief of 
Ophthalmology Service on a geographical full time basis. 
This individual| will hold rank of Associate Professor or 
Professor at the University of Minnesota. Salary competi- 
tive. Send resume to Robert Mulhausen, M.D., St. Paul 
Ramsey Hospital. 640 Jackson, St. Paul, MN 55101 by 
November 1, nm 




































OPPORTUNITIES IN THE PACIFIC NORTHWEST 
Rapid growth|in the Portland metropolitan area has 
created an immediate opening in the Department of 
guard 

Northwest Permanente, P.C. is a physician corpo- 
ration which provides heaith care services to the 
240,000 members of the Kaiser Foundation Health 
Plan of Oregon. Through its association with the 
Kaiser ee Health Plan, a federally qualified 
HMO, Northwest Permanente, P.C. operates nine 
outpatient clinics and two full service hospitals. 

The medical practice is varied and professionally 
stimulating, offering the physician a pure practice 
free of businéss and administrative concerns. We 
offer a competitive salary and comprehensive benefits 
package including a sabbatical program, liberal vaca- 
tion and educational leave, life, medical/dental and 
disability insurance, malpractice coverage and two 
excellent retirement programs. The physician is eligi- 
ble to become a shareholder and a director of our 
corporation after two years of service. 

Portland, Oregon, with a metropolitan population 
of one million, is a city with a moderate climate lo- 
cated in a stable, prosperous economic region of the 
beautiful Northwest, Cultural and educational oppor- 
tunities are varied and outdoor recreational facilities 
are superb including excellent skiing, backpacking, 
fishing and boating opportunities. The Environmental 
Protection Agency, in a recent study, selected Port- 
land as the "most livable city" in the United States. 

Please sendia curriculum vitate with your initial 
response to Marvin T. Goldberg, M.D., Regional 
Medical Director, Northwest Permanente, P.C., 1500 
S. W. First Avenue, 11th Floor, Portland, Oregon 
97201. An Equal Opportunity Employer 






Clinical Visual Physiology Position 
The Department of Ophthalmology, UCLA School of 
Medicine, is seeking nominations and applications for 
the position of Faculty Ophthalmologist and Director 
of the Visual Physiology Laboratory. Patient care, 
teaching, and research will be carried out at the Jules 
Stein Eye Institüte, UCLA Center for the Health Sci- 
ences. Candidales who have completed fellowship 
training in clinical visual physiology and have experi- 
ence in electro-[etinography, visually-evoked poten- 
tials and psycho-physiologic tests are encouraged to 
apply to Robert D. Yee, M.D., and Bradley R. 
Straatsma, M.D., Jules Stein Eye Institute, UCLA 
Schoo! of Medicine, Los Angeles, CA 90024. An 
equal opportunity/affirmative action employer. 


PEDIATRIC OPHTHALMOLOGY POSITION: The Department 
of Ophthalmology, UCLA School of Medicine, is seeking 
nominations and applications for the position of faculty 
ophthalmologist in pediatric ophthalmology and strabis- 
mus. Patient care, teaching, and research will be carried 
out at the Jules Stein Eye Institute, UCLA Center for the 
Health Sciences. Candidates who have completed fellow- 
ship training in pediatric ophthalmology and who have 
experience in pediatric ophthalmic diseases, strabismus 
and genetics are encouraged to apply to Arthur L. Rosen- 
baum, M.D. and Bradley R. Straatsma, M.D., Jules Stein 
Eye Institute, UCLA School of Medicine, Los Angeles, CA 
90024. An equal opportunity/affirmative action employer. 


CORNEAL EXTERNAL DISEASE FELLOWSHIP: The University 
of Minnesota, Department of Ophthalmology is offering a 
one year fellowship in corneal external disease and anterior 
segment surgery beginning anytime after July 1, 1979. 
This would include both clinical and laboratory work and 
would be oriented towards an academic career. Any 
interested candidate should send a curriculum vitae or 
contact Donald J. Doughman, M.D., Department of 
Ophthalmology, University of Minnesota, Box 493 Mayo, 
Minneapolis, MN 55455. 


FACULTY POSITION AVAILABLE: Wright State University 
school of Medicine Department of Ophthalmology is seek- 
ing an ophthalmologist with an interest in glaucoma and/or 
cornea and external disease. Applicant should be Board 
eligible or certified. Ohio licensure required. Opportunity 
exists for student and house staff teaching, use of re- 
search facilities and both clinical and surgical practice with 
an attractive practice plan. Faculty rank and salary com- 
mensurate with experience. Send Curriculum Vitae and 
names of three references to: B. F. Larson, M.D., As- 
sociate Professor and Chairman, 222 Talbott Tower, Day- 
ton, OH 45402. Wright State University is an Equal Oppor- 
tunity Employer. 


FOR SALE: Charles Ultrascan realtime B-scan for ophthal- 
mology. Used one year. Two transducers. Axial length 
A-mode available. Jana Miller, Wolfe Clinic, Marshalltown, 
IA 50158, (515) 752-1565. 


POSITION AVAILABLE: Satisfying alternative to the big city. 
Modern 200 bed community hospital located in central 
Ohio offers pleasant family life style and progressive medi- 
cal practice. Fresh air and gentle hills along with active 
cultural, recreational and educational opportunities. Con- 
tact: Medical Staff Office, Galion Community Hospital, 
Portland Way South, Galion, OH 44833, (419) 468-4841. 


PRACTICE OPPORTUNITY: Western Pennsylvania commu- 
nity has a truly unique practice opportunity for an 
ophthalmologist. Take over established medical/surgical 
practice and fully equipped office with no investment re- 
quired. The community has excellent living conditions in 
an area that abounds with cultural and recreational ac- 
tivities. The hospital is a modern facility with a dynamic, 
well-qualified medical staff which offers a full range of 
services. This is a once-in-a-lifetime opportunity to start 
with an established practice in a community that offers a 
quality of life second to none. Call or write: J. Larry 

eintke, Administrator, The Titusville Hospital, Titusville, 
PA 16354, (814) 827-1851. 


OPHTHALMOLOGIST: To join active established medical and 
surgical practice in a young, multi-specialty clinic. Small 
college community in Appalachian Mountain foothills with 
outstanding family living. Attractive compensation pack- 
age and working conditions. Contact: Richard A. Callis, 
Administrator, Morehead Clinic, 234-R Flemingsburg 
Road, Morehead, KY 40351. 
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Style 17A 


Style 2 


Style 10 Anterior Chamber Lens is made entirely from pmma. 
This light-weight lens has a 0.5mm vault to minimize iris chate 
without danger of endothelial touch. Only one iridectomy is re- 
quired due to the large openings inside the loops and the absence 
of solid footplates. The flexibility of the loops allow for easier 
insertion and contribute to less postoperative tenderness. Ask for 
the Style 10 implant procedure by Larry G. Leiske, MD. 


Styles 17 & 17À Posterior Chamber Lenses have 5/0 poly- 
propylene loops and are 13mm long. Style 17 loops He in the optic 
plane while Style 17A loops lie at a 10 degree angle above the optic 
plane. Positioning holes on the horizontal axis facilitate easier 
placement in the posterior chamber. 


Style 2 iris Suture Lens is a perennial favorite. Made entirely 
from pmma, this lens can be used after either an intracapsular or 


At Surgidev, we re proud of the quality of our intraocular lenses. 








extracapsular calaract extraction. Like all Surgidev lenses. the 
loops are thermally fused to the optic. 


So the next time you need an intraocular lens, remember 
Surgidey means QUALITY. 


formation and ordering, 
oHect (805) 965-1085. 
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Surgidev Corporation 
1528 Chapala Street 
Santa Barbara, CA 93101 











FML (fuorometholone) 01% takes the heat 
off postoperative inflammation. 


Inflammation following surgery can be tated the discontinuation of steroid therapy.’ 
ght-threatening. FML” (fluorometholone) Another post-cataract extraction study 
elps prevent potential complications by reported higher pressures with dexameth- 
:»ducing inflammation—promptly and asone than with FML? 
ffectively. A clinical study of almost Patient comfort is another reason to choose 
JO surgical procedures showed that flu- FML. The Liquifilm* vehicle soothes and 
rometholone significantly reduced the lubricates ocular tissues and doesn't inter- 
1cidence of corneal graft rejection and fere with epithelial regeneration. 


ost-cataract extraction complications: 


And what's more, FML has a high margin FML (fluorometholone) 


[ safety. In the same study, there were no 


ases of pressure increases that necessi- works well under pressure. 





IDICATIONS — For steroid responsive inflammation of the palpebral and bulbar conjunctiva, cornea and anterior segment of the globe. 
JNTRAINDICATIONS — Acute superficial herpes simplex keratitis. Fungal diseases of ocular structures. Vaccinia, varicella and most other 
'al diseases of the cornea and conjunctiva. Tuberculosis of the eye. Hypersensitivity to the constituents of this medication. WARNINGS — 
eroid medication in the treatment of herpes simplex keratitis (involving the stroma) requires great caution; frequent slit-lamp microscopy 
mandatory. Prolonged use may result in glaucoma, damage to the optic nerve, defects in visual acuity and fields of vision, posterior sub- 
psular cataract formation, or may aid in the establishment of secondary ocular infections from fungi or viruses liberated from ocular tissue. 
those diseases causing thinning of the cornea or sclera, perforation has been known to occur with use of topical steroids. Acute purulent 
itreated infection of the eye may be masked or activity enhanced by presence of steroid medication. Safety and effectiveness have not been 
monstrated in children of the age group 2 years or below. Use in Pregnancy: Safety of the use of topical steroids during pregnancy has not 
en established. PRECAUTIONS — As fungal infections of the cornea are particularly prone to develop coincidentally with long-term local 
'roid applications, fungus invasion must be suspected in any persistent corneal ulceration where a steroid has been used or is in use. Intra- 
ular pressure should be checked frequently. ADVERSE REACTIONS — Glaucoma with optic nerve damage, visual acuity or field defects, 
sterior subcapsular cataract formation, secondary ocular infection from pathogens liberated from ocular tissues, perforation of the globe. 


SFERENCES: 
Castroviejo, Ramon. The control of postoperative inflammation with fluorometholone. Klin Mbl Augenheilk 166:518-520, 1975. 


Marun, Edgard. Evaluation of a new topical steroid. Fluorometholone, in the postoperative course of the cataract operation. Ann Ophthalmol 
7 :139-142, 1975. 
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More advantages 
for your patients. 


Isopto Carpine has a 25-year history of proven effectiveness in the 
treatment of glaucoma. Its abilities to reduce intraocular pressure’, 

to prolong corneal contact time and to lubricate and soothe? have 

been noted repeatedly in clinical studies. Isopto Carpine is made by 
Alcon, a name synonymous with consistent quality in ophthalmic 
products, and is widely available in eleven strengths from 0.25 to 10° 
Patients with limited means may obtain Isopto Carpine without cost 
through the Alcon Needy Patient Assistance Program. 





More benefits for you 
und your profession. 


‘our prescription for Isopto Carpine helps further 
leon’s continuing commitment to ophthalmic research 
over $9 million expended since 1973). It also enables us 
) provide drug grants, speaker grants, patient infor- 
iation aids and educational materials on glaucoma, to 
upport national and local ophthalmology societies, and 
) make free medication available to indigent patients. 












At no more cost 
— than generic pilocarpine. 


Some pharmaceuticals may be substantially cheaper when pre- 

scribed generically, but surprisingly, not Isopto Carpine. A recent 

nationwide survey of drugstores and pharmacies? has again 

: demonstrated that on the average, the actual cost to the patient of 

— oiiaii = isonto Carpiué = Isopto Carpine is usually no more (give or take pennies) and 
often actually less than generic pilocarpine, ml for ml. 
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Haas, J. S. and Merrill, D, L.: Am. J. Ophthal. 54:1, 1962 | | Fort Worth, Texas 76101 
Linn, M. L. and Jones, L. T.: Am. J. Ophthal. 65:1, 1968. 
Independent Prescription Audit. Data on file at Alcon Laboratories 

escription: A sterile ophthalmic solution. Each ml contains: Active: Pilocarpine'Hydrochtoride 8.259; 
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Preserved saline has been 
used for soft lens disinfection 
to avoid the problems that some- 
times result from misuse of salt 
tablets — saline contamination 
and eye infection. 


Preserved saline eliminates 
possible contamination, but 
it introduces yet another major 
problem: ocular sensitization 
and allergic reaction to thimerosal. 


Studies have shown that 
thimerosal may cause eye irrita- 
tion in up to 50% of all soft lens 
patients.' Furthermore, this 
irritation appears to increase over 
time, so that patients who initially 
experience no discomfort may 
eventually become sensitive 
to thimerosal after repeated use.° 
Since all existing premixed saline 
solutions for soft lens care are 
preserved with thimerosal, soft 
lens patients are left with no alter- 


NOW YOU CAN ELIMINATE 

A MAJOR CAUSE OF 
EYE IRRITATION 
AMONG SOFT LENS WEARERS. 


native but to risk eye irritation. 


But now this major cause 
of eye irritation can be eliminated 
— with CInisol;" the sterile saline 
solution packaged in single-dose 
vials. Unisol™ contains no preserv- 
atives, so it eliminates the risk of 
preservative-induced irritation. 


In clinical studies? with 
patients who had previously 
experienced eye irritation from 
preserved saline, Unisol™ was 
shown to greatly reduce or elimi- 
nate symptoms of this irritation. 


Unisol™ also fosters better 
patient lens care, because it offers 
the sterility and convenience of 
premixed saline. And patients find 
the compact size of each 15-ml 
vial makes (Inisol" easyto handle, 
carry, and store. 


CInisol" offers all of these 
patient benefits — at an average 
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daily cost comparable to existing 
preserved-saline products. 





So why have your soft 
lens patients risk eye irritation 
problems caused by preserved 
saline? Now theres a simple 
solution: CInisol;" preservative- 
free saline. 
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? GassonA: Aftercare problems relating 
to lens handling and disinfectior 
The Contact Lens Journal 7: (5) 40-44 
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? Yamane SJ: Studies with a unit d 
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Liquifilm’ Fortes more viscous 
formulation of 396 polyvinyl 
alcohol means a longer retention 
time and greater opportunity for 
therapeutic effectiveness. In fact, 
when comparing viscosity to 
drainage rate, it was found that 

a 3% polyvinyl alcohol solution 
is the optimum because large 
increases in viscosity result in only 
minor decreases in ME rate 
beyond this concentration.” 

Yet, Liquifilm Forte has 
minimal effect upon visual 
acuity. 

Liquifilnf Fortes new formulation 
lessens the chance of blurriness 
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Treatment: often a simple — 


withBlephamide 


(sullacetamide iep 100%, prednisolone acetate 0.2% 
phenylephrine HC1012%) Liquifilm Sterile Ophthalmic Suspe asion 


e anti-infective 


* soothes, lubricates, hydrates 
* anti-inflammatory 


* prolongs contact time 

* decongestant * extra benefits provided only 
* fast and effective by Liquifilm? (polyvinyl 

* a hard combination to beat alcohol 1.496) 
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we're making 
a new addition to our lineup... 


and we're 
making them 


...one lens at a time. 


Introducing the Intermedics Posterior Chamber lens... 


Lathe cut and polished from Perspex(CQ)* the Posterior Chamber lens is a handsome 
addition to our line of fine quality intraocular lenses. We have given special 
attention to forming our loops to achieve dimensional consistency. As 

requested, small beaded tips and 6.5mm centering holes are 

provided to facilitate ease of implantation. V ME 


The result? A lens that combines the benefits of lathe- 
cutting with desirable handling characteristics and 

the good looks of professional craftmanship. 

In short, it is a lens thatis good enoughbe 


an Intermedics lens. . ' 
*Trademark imperial Chemical Industries, Ltd. 


Model 019 C Posterior Chamber Lens 
(Clear Polypropylene Loops) 


Intraocular Inc. 


©Intermedics Intraocular, Inc; 1979 
P.O. Box 617, Freeport, Texas 77541 


WATS: 1/800/231-2330 
in Texas: 1/713/233-8611 


CAUTION: Investigational Device. 
Limited by United States law to investigational use. 
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29th ANNUAL ON GLAUCOMA 


NEW ORLEANS ACADEMY OF OPHTHALMOLOGY 
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MARCH 22 THROUGH 26, 1980 — NEW ORLEANS, LOUISIANA 
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CREOLE CUISINE, JAZZ, UNIQUE SPANISH ARCHITECTURE 
ITS ALWAYS MARDI GRAS! 
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$250.00 Registratien Fee Includes all the above functions 


For Information Write: 
Ms. Paula. M, Di Leo, Executive Secretary, 
2025 Gravier St., Suite 512, New Orleans, LA 70112 
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It is the fastest, ı bee ps | ‘Anal 
completely automated refractive anal 


system available. In fact, the Rx1 em-- A ME 


bodies so many scientific advancements - 
and important technological refinements - 
that it represents a new generation of . 
diagnostic instrumentation. 


The Rx1 AUTO- 

REFRACTOR is unique 

... it gives you sphere/ 
cylinder/axis and IPD measurements; 
everything you need to write your 
prescription. 

So if you felt automated refraction 
was "just a starting point" before, then - 
seeing the new Rx1 AUTO-REFRACTOR 
will give you an entirely new perspective. 


When it comes to meas- 

urement speed, objective 

accuracy and simplicity of 
operation, the Rx1 AUTO-REFRACTOR is 
without peer. Here are highlights of a few 
of the instrument's exclusive and patented 
features and the benefits they provide you 
and your practice. 


It's the Fastest. The one-second refrac- 
tion cycle of the Rx1 makes it fast enough 
to handle your full mix of patient types... 
normal refractions, as well as such prob- 
lem refractions as children, IOL implants, 
nystagmus cases, non-responders and 
others. 


It's the Most Accurate. The Rx1 is an 
objective refractor. Thus, it eliminates all 
subjective decision making by both the 
patient and operator. The result is un- 
equalled performance across the broad 
range of your patient population and pre- 
cise refractive accuracy which gives you 
the ability to eliminate "minimal change" 
patient refractions. 

It's the Most Automated. Advanced 
engineering makes the Rx1 push-button- 
simple to use by any office assistant. And 
its patented Automatic Corneal Tracking 


‘space... ‘free-acanding? 







even in a corner. And by placing a ‘ols — 
on the side panel, the ER — 
best position to assure optimum interface: 4 
between the patient and instrument. — 

All these features make the Rx1 
AUTO-REFRACTOR the fastest, most 
accurate and completely automated re- 
fractive analysis system available. The Rx1 - 
gives you everything you need to write your 
prescription. Call for your demonstration. 





We pioneered the con- 

cept of automated re- 

fraction, and through the 

years, we have advanced 

that concept and im- 

proved it wherever pos- 
sible. The Rx1 AUTO-REFRACTOR rep- 
resents our continued commitment to 
meeting the needs of the eye care profes- 
sion with innovative instrumentation. Be- 
cause, at Acuity Systems, our scientists 
and engineers work at the cutting edge of 
advanced technology . . . seeking solutions 
by exploring new perspectives. 


Mail the coupon for more 
detailed information about 
the exciting new Rx1 AUTO- 
REFRACTOR. Better yet, 
arrange for a no-obligation 
demonstration so that you too can gain 
this new perspective on automated 
refraction. 
Better still, call our free hot-line for 
faster information 


*|n Virginia, call collect (703) 471-4700 
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| System during Computer Memory 
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measurement cycle . previous reading 
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i L] the free Practice Management Survey that can i 
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COMPLETE PRODUCT INFORMATION 


VICRYL:* (Polygiactin 910) 
Synthetic Absorbable Suture 


DESCRIPTION VICRYL (polygiactin 910) synthetic ab- 
sorbable suture is prepared from a copolymer of giycolide 
and iactide. These substances are derived respectively from 
Qguycolic and tactic acids. The empiricat formula of the co- 
polymer is (C. H.O. mc CHG. 

VICRYL sutures are sterile, inert. nonantigenic, nonpyro- 
genic. and eked only amid tissue reaction during absorption 
The braided and monofilament sutures are colored violet to 


enhance visibility in tissue. The Draided suture is also avai- 


abie undyed (natural). 


ACTIONS Two important characteristics describe the in 
vivo behavis of absorbable sutures: first, tensile strength 
retention. and second. the absorption rate (loss o! mass). 
Subcutaneous tissue implantation studies of VICRYL suture 
in rats show at two weeks Sostumplantation approximately 
5536 of its ordinal tensile strength remains, while at three 
weeks approximately 2095 of ts anginal strength is retained. 
intramuscular implantation studies in rats show that The 
absorption of VICRYL suture is minimal unti about the 40th 
postemplaniafion day Absorption | essentially complete 
between the 50th and 90th days 


INDICATIONS VICRYL synthetic absorbable suture is m- 
tended for use as an absorbable suture or ligature 


CONTRAINDICATIONS Tris suture, being absorbable. 
should not be used where extended approximation of tissues 
under stress i required 


WARNINGS. Thesatety and effectiveness of VICRYL (poty- 
giactin 9103 suture in neural tissue. and in cardiovascular 
surgery have nol been estabished. 

Unge certain Cucumstances, nolably onhopedic proce- 
dores, immobitization by external support may be employed 
at the discretion of the surgeon 

Do not restenize. 


PRECAUTIONS VICRYL suture knots must be properly 
placed fo be secure. Place the first throw in precise position 
for fne final knol using a double loop; tie the second throw 
Square, using horizontal tension; additional throws are 
advisable. 

Skin and coniunctival Sutures remaining in place longer than 
7 days may Cause localized irritation and should be removed 
as indicated. 

Acceptable surgical practice must be followed with respect 
fo drainage and closure of infected wounds. 


ADVERSE REACTIONS  Heactions reported m clinical 
iriais which may have been suture related have bean mini- 
mal These include skin redress and indurahon. rare in- 
stances of hemorrhage, anastomotic leakage. wound 
separation in the eye, and abscesses 


DOSAGE AND ADMINISTRATION Use as required per 


operation 


HOW SUPPLIED VICRYL sutures are available sterile, as 
praded dye (dole and undyed (natural) strands in sizes 
3 io 80 in a vanety of lengths, wih and without needies, 
and on LIGAPAK"* ligating reels. VICRYL sutures, mono- 
filament. dyed (violet) are available in sizes 9-0 and 10-0, 
mn s variety of iengihis with needies. 

Aiso avalabie i: sizes ! to 4-0 aflached to 

CONTROL RELEASE" naedies. 
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VITREO- RETINAL 


CATARACTS AND 
CORNEAL AND INTRAGCULAR LENSES 
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The Wilmer Institute 
The Johns Hopkins Hospital 
at 
Frenchman's Reef 
Beach Resort 
St. Thomas 


U.S. Virgin Islands 
Feb. 18-25, 1980 





SURGERY 


in Ophthalmology 


A course designed for the ophthalmologist in 
clinical practice with particular emphasis on an 
up-to-date review of the medical and surgical 
management of selected topics in corneal, ex- 
ternal, and vitreo-retinal diseases. 


Course Directors 


Ronald G. Micheis, Baltimore 
Walter J. Stark, Baltimore 


Faculty 
Dan B. Jones, Houston 
Jose Berrocal, Puerto Rico 
kene H, Maumenee, Baltimore 
Thomas A. Rice, Baltimore 
Stephen J. Ryan, Los Angeles _ 
Charles P. Wilkinson, Oklahoma City 


Accreditation 
A.M.A. approved for 30 hours in Category | 


Registration 
Fee: $375 


Limited to 100 participants 


information: 
Program Coordinator 
Turner Room 22 
720 Rutland Avenue 
Baltimore, Maryland 21205 
(301) 955-5880 


ANTERIOR SEGMENT 


EE IIE AENA Es " 





MAR dA bra DELIA UVEDE TEATR 6n? trei evt te fcio PIN dee ANED ISENBERG NEMO S pfe GAS UH VOSS VSD ADT SUR VN URN DDR Qr ru elei al p NP YD 





Made from Perspex CQ... the most experienced 

plasticfor lens implantation. —— 
Small rounded tips 

to minimize tissue trauma... 

100% lathe cut... no injection , no nailheads or mushrooms. 


or compression molding used 


Smooth polypropylene 
loops treated to provide 
optimum flexibility for 
insertion and maximal 
stability for centration 


Loops heat welded 
without the use of 
adhesives or resins. 


` L1 Lj 
Leaves pupil freely mobile. 
Highly cosmetic in appearance. | 
Minimizes magnification, 
edge glare, dazzle, glitter and flutter. 
Reduces chance of contact 
with corneal endothelium. 


Investigate the lathe cut 
posterior chamber lens... 


from CILCO. 


When a posterior chamber intraocular lens is indicated, CILCO provides the standard of 
excellence ... individually lathe cut from Perspex CQ ... the time-honored choice 
for intraocular lenses. The CILGO posterior chamber lens is available for immediate 
delivery in both uniplaner models (PC11) and angled ten degrees (PC12). Call toll 
free for additional information. 


A] LU] 


The standard of excellence in intraocular lenses 


Cilco." Inc., 1616 13th Avenue, Huntington, Wes Virginia 25701, Toll Free: 800/624-3418 or call collect: 304/697-4422 
In Canada: Dynetech Limited, 297 Evans Avenue, Toronto, Ontario M8Z IK2, 416/252-5228 


CAUTION: INVESTIGATIONAL LAW TO INVESTIGATION AL USE 


See package insert for full prescribing information 





COHERENT INTRODUCES 


DIOPTRON ULTIMA 


DIAGNOSTIC EYE COMPUTER 


ACCURACY YOU ASKED FOR 


IN THE INSTRUMENT 
OU HELPED DESIGN 











NEW... 
DIOPTRON 
ULTIMA 


Diagnostic Eye Computer 
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DESIGNED FOR THE 
OPHTHALMOLOGIST. Dioptron® 
ULTIMA Diagnostic Eye Computer is 
the world's most advanced automatic 
refractor because it is designed by 
ophthalmologists for ophthalmologists. 
After years of producing the number 
one best-selling automatic refractor in 
the world, Coherent wanted to make 

it even better for your special needs. To 
achieve this, Coherent asked ophthal- 
mologists what they wanted— what 
additional features and characteristics 
they would like to see in a diagnostic 
eye computer. The result: Dioptron 
ULTIMA—the most advanced auto- 
matic refractor available today. 


INCREASED CONFIDENCE. 
Dioptron ULTIMA Diagnostic Eye Com- 
puter now guarantees the kind of 
performance you said you wanted 

in an automatic refractor— 
unmatched accuracy for both 
routine and pathological 
patients. Aphakic, IOL, 
geriatric and pediatric 
patients are object- 
ively refracted by 
your assistants 
with ease. 
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THE MOST ADVANCED 
TECHNOLOGY FOR 
UNSURPASSED ACCURACY The 
Dioptron ULTIMA features one-button, 
one result performance—completely 
automatic from start to finish for each 
eye measured. At the push of the 
START button, the Dioptron ULTIMA 
takes over completely and auto- 
matically, without any further interven- 
tion by operator or patient, analyzes, 
calculates, checks its findings, verifies 
its results, and stores the information 
in the computer microprocessor. The 
sophisticated computer program cou- 
pled with carefully designed, clinically 
tested data acquisition techniques, 
yields the single best result. 


EXCLUSIVE FEATURES Retinal 
imaging, binocular stimulus, dynamic 
fogging, and the exclusive PathAlert™ 
System—an early warning system to 
alert you to possible pathology—are 
only some of the exclusive features 
that you will soon find invaluable in 
your practice. 





COHERENT 
NO IN 
AUTOMATED 
REFRACTION 


NOW YOU HAVE A 
CHOICE. You can 
choose the Dioptron® 
Il Diagnostic Eye 
Computer, the best- 
selling automatic 
refractor in the world, 
or the Dioptron 
ULTIMA Diagnostic 
Eye Computer, the 
most advanced auto- 
matic refractor in the 
world. Each instru- 
ment has been de- 
signed to meet spe- 
cific needs of different 
practices. A Coherent 
Representative will 
be glad to discuss the 
differences and pro- 
vide you with the in- 
formation you need 
to determine the most 
cost-effective Eye 
Computer for your 
individual practice. 
To learn more 





about the Dioptron 

ULTIMA Diagnostic Eye Computer and California, Alaska and Hawaii, call 7 
to learn how its exclusive features collect: 415/858-2250. Or fill in and 

can benefit you and your practice, call mail the coupon below. 


Coherent toll-free: 800/227-1914. In 


CQ COHERENT 


Applying advanced technology to medicine 





If you would like further information about the Dioptron® ULTIMA Diagnostic Eye Computer, 
simply clip this coupon and attach it to your letterhead or prescription sheet. 
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| | would like: Name | 
| O product information Address | 
| Oa Coherent Medical Representative | 
| to call on me OR aee a e e Soe ere PER RR | 
O an opportunity to try the Dioptron 
i e ULTIMA Diagnostic Eye Computer State Zip — — | 
(|. My needs are: O immedi te 13-5 months _ Phone( - Js 
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thickness ranges from 
Timms for piano to .28m 
for *6.00 D. Minimum opti 
zone, 9.0mms. 
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If you've had problems with other thin 
lenses curling, shriveling up, turning ins 







out, try the new Aquaflex Super Thin. it has 
the same performance features you ve come to 
expect from our standard minus and high plus 
lenses, including easier handling. 
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rself, Send in this coupon for a 
demonstration sample of-our Super Thin tens. Handle 
it, feel it and compare it to any thin lens you've used 
before. 


Make a comparison yourself. f 
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City. 














State 


C1 Also include details on your new to 
consignment program. | 
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UCO Optics, Inc., Dept. M, 3000 Winton Roa 





Rochester, N.Y. 14623 — 
Call toll-free: 800-828-4580 
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nsurpassed From Any Angle 





@ NEW choice of fields: 45°, 30°, 21? by using 1.4x 

and 2.0x lenses 

NEW pivot capability is standard 

NEW optional tilt capability provides smoothest 

motion available 

NEW location device can be used in vertical or 

horizontal position 

NEW optional 6" x 7" Mamiya film back 

Unsurpassed optical system 

Standard 1 frame/second motorized film back 

with data recorder (regular 35mm back and 

small power pack available where fluorescein 

not required) 

@ Polaroid back (optional 

@ Built-in Spectrotech interference flucrescein 
filters 

@ Available with NEW counterbalance or 
motorized tables 

3 frame per second high speed RCW now available. 

NEW pivot capability with tilt option. A NEW infrared system is also available. Call or 


write for details. 
Ke eier 


„with the future in sight 
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456 Parkway, Lawrence Park industrial District, Broomall, PA 19008 
Philadelphia « New York « Boston * Los Angeles * Chicago + Houston » Atlanta « Cleveland 
Cail tall free: 880-523-5620 (in PA call 215-353-4350) < All products serviced in Broomall. PA 











Cortisporin® Ophthalmic Suspension 


(Sterile) 





Cortisporin" Ophthalmic Ointment 


(Sterile! 





[| Because of your specialized knowledge 
and training, we believe that D. you 
should prescribe the Cortisporin® ophthal- 
mic products —and that's why they are pro- 
moted only to ophthalmologists. 

L] For your patients the Cortisporin ophthai- 
mic products provide a wide therapeutic 
spectrum. The antibacterials act together 
against susceptible bacterial pathogens com- 
monly involved in the ophthalmic i nfections 
accessible to topical therapy* The hydrocor 
tisone component gently and rapidly relieves 
signs and symptoms of inflammation and 
inhibits corneal neovascularization. 

L] Economical, too, with the two sterile 
forms providing convenient day and night 
coverage at lower cost than most other 
major brands of similar activity. 


Cortisporin Ophthalmic 
Suspension Sterile 
(Polymyxin B- Neomycin — Hydrocortisone) 


Each cc. contains: Aerosporin® brand Polymyxin B Sulfate, 
10,000 Units; neomycin sulfate (equivalent to 3.5 mg. 
neomycin base}, 5 mg. hydrocortisone, 10 mg. (1%) F 
thimerosal (preservative), 0.001%. 

The vehicle contains the inactive ingredients cetyl alcohol, 
glyceryl monostearate, liquid petrolatum, polyoxyi 40 stearate. 
propylene glycol and purified water. 









Ointment Sterile 
(Polymyxin B- Bacitracin - Neomycin — Hydrocortisone) 
Each gram contains: Aerosporin® brand Polymyxin B Sulfate 
5,000 Units; zinc bacitracin 400 Units; neomycin sulfate 5 ma 


(equivalent to 3.5 mg neomycin base); hydrocortisone 10 mg 
(1%) special white petrolatum as. 













Sciences — National Research poun p or ot ther informal DR, 
fied the indications as follows: 

"Possibly" effective: For the treatment of nonpurulent bacterial infect: 
the eye due to organisms sensitive to the antibiotic — 1 of the 









purulent bacterial, allergic, vernal and phiyctenular UE tw iis non 
blepharitis, interstitial, sclerosing, postoperative or acne rosacea keratitis. zunec- 
final chemical and thermal burns of the cornea, 

Final classification of the less-than-effective indications cequires fur 
heaton. 
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CONTRAINDICATIONS: These products are contraindicated in acute purulent con 
junchwtis and blepharitis; tuberculous. fungal or viraf lesions of the si 
including herpes simplex, dendritic keratitis, vaccina or varicella: and c 
volving the posterior segment of the eye. They ar Pang contraindicated in {hos 
viduals who have shown B ii io ane of ther components. 














glaucoma with — —— of the — i “nerves, e Hor -sube apsuls atc 
formation, or may aid in the establishment of secondary ocular infectio 
fungi or viruses liberated from ocular tissues. I1 is advisable that intrao 
sure be checked frequently In those diseases causing thinning of the cor 
ration has been known to occur with the use of topical steroids. 

antibiotic preparation, prolonged use may resull in the overgrowth of nc 
organisms, including fungi. Appropriate measures should be taken if this 


ADVERSE REACTIONS: Articles in the current medical üterature E ang 
in the prevalence of persons allergic to neomycin. The possibility of such a re 
should be borne in mind. 





Complete literature available on request from Professional Services Dept 


/ Burroughs Wellcome Co. 
Research Triangle Park 
Wellcome / North Carolina 27709 
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Perimetry is time consuming, but a neccessity in plotting a relative or 
absolute scotoma. When perimetry is indicated, there is a way that maximizes 
your examination time. 


hve 


It’s the original Goldmann Perimeter by Haag-Streit, providing the most effec- 
tive examination possible within the most e ime scale. 








When it comes to perimetry, come to Haag-Streit. 


Contact us for a free copy of Dr. Portney's paper, plus full details on the Haag- 
Streit original Goldmann Perimeter 


Haag-Streit Service, Inc. 
Subsidiary of Haag-Streit AG., 
Berne, Switzerland 





6 Industrial Park | 
Waldwick, New Jersey 07463 
(201) 445-1110 
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Haag-Streit Service, Inc. was establi- 
shed in the United States in 1962 with a 
primary mission... provide preventive 
maintenance and repair services for all 
our products at a level that matches the 
care and skill with which they were 
built. 


Our U.S. facility is stocked with a quar- 
ter of a million dollar inventory of spare 
parts and precision tools. itis staffed by 
experts. Our field service organization 
is composed exclusively of engineers. 
Each has undergone apprenticeship 
and training in our Swiss factory for at 
least 6 years, plus field work in Europe, 
before qualifying for service in the U.S. 


From January 15 to February 29, 1980, we 
will be making service calls in New York 
City and Long island. (Please reply by 
January 5, 1980.) 


If you own a Haag-Streit Slit Lamp, 
Goldmann Perimeter, — Applanation 
Tonometer, Ophthalmometer, Adapto- 
meter or any other instrument fine 
enough to bear the Haag-Streit label, 
the precision, preventive maintenance 
and repair capabilities of Haag Streit 
Service are available to you. 


Original Sit Lamp 900 


simply fill in the coupon and send it in, 
or give us a phone call and have your 
If you own an original Haag-Streit pro- — serial numbers handy. 
duct, you are assured that the highest 
quality is built into it. The same is true (If you don't own Haag-Streit instru- 
for the service we provide. ments, isn't it time you did?) 
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Which Haag-Streit—  — ^ Comments as to functioning of instruments: 


instruments would ,- nM 6 
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serviced? 2 Applanation Tonometer No. B70 0.0... No 800 s... 


i 
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4 Goldmann Perimeter NO s LLL J T ING 
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inchoate best ume for servicing: in so far as possible, we vali comply MOTU WETH FR SAT : 
| 6, Industrial Park 

Waldwick, N.J. 07463 U.S.A. 

(201) 445-1110 
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INTERNATIONAL 
LENS IMPLANT SYMPOSIUM 


18, 19 & 20 April 1980 
London, England 
Course Directors: Eric Arnott, Peter Choyce 
LIVE SURGERY WILL BE SHOWN ON CLOSED CIRCUIT TELEVISION 
DEMONSTRATING THE LATEST PROVEN TECHNIQUES OF LENS 


IMPLANT SURGERY PERFORMED BY THE SURGEONS WHO HAVE 
DEVELOPED THESE OPERATIONS 


Faculty: Eric Arnott, Kenneth Barasch, Cornelius Binkhorst, Peter Choyce, Slavia 
Fyodorov, Charles Kelman, Harolc Ridley, James Little, John Pearce, Steven Shearing, 
Robert Sinskey, Jerald Tennant, Jan Worst. 


Guest Faculty to include: Leo Amar, Jorn Boberg-Ans, Jorg Draeger, Robert Drews, 
Eric Emery, Miles Galin, William Harris, David Mcintyre, Tony Rubin, Dennis Shepard 


Tuition: 225 American Dollars « £98.90 English pounds including VAT 
Congress Site: Charing Cross Hospital Medical School. London, England 


Congress Anne Thomas Official Tony Hess 
Organiser: Huw Thomas & Associates Travel London Weekend Holidays 
17 Brunswick Garders, Agent: 80 Great Portland Street 
Kensington» London W8 4AS London WIN 5PA 
England England 
Tel No. (01) 727 995: Tel No. (01) 637 7771 
REGISTRATION: 
INTERNATIONAL LENS IMPLANT SYMPOSIUM 
NAME MEET NR NO —E 
ADDHESS en hee hue et E — 
Registration: 
PHONE — — o (including Tuition 
Please detach and mail this registration form 2 lunches and evening 
with cheque made payable to 'International reception on Friday, 
Ophthalmic Congress' to: 18th April 1980) 
Huw Thomas & Associates $225 US Dollars 
17 Brunswick Gardens £98.90 English pounds 


Kensington, London W8 4AS * England (inc VAT) or Equivalent 
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Marco's new ophthalmic 
floor stand isnow available . 
as a fully equipped free-stand- 
ing unit for use withthe Marco o0 
chair or with any ophthalmic chair | 
of your choice. 4 d 
Designed for the ultimate in flexibility 
and simplicity, the new stand features 
a unique counterbalanced slit- 
lamp arm with featherweight 
control, The stand alsoin- 
cludes an overhead lamp, a 
counterbalanced refractor - 
and slit lamp arm, three re- 
chargeable instrument —__ 
wells, and a binding post 
for corded instruments, 
A third arm and acces- 
sory tray are optional 
accessories. o ć 
All instrument 
and chaircontrols 


Cali Nationwi 
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MOUNT ZION HOSPITAL March 20-22, 1980 
AND MEDICAL CENTER p. Hyatt on Union Square 
San Francisco, California San Francisco 
Presents: 


A Postgraduate Symposium Honoring Max Fine, M.D.: 


New and Controversial 
Aspects of Anterior Segment Surgery 


Guest Faculty 


STUART I. BROWN, M.D.,Frofessor and Chairman, Department of Ophthalmology, 
University of Pittsburgh, Pittsburgh, Pennsylvania. 


RICHARD K. FORSTER, M.D., Professor of Ophthalmology, University of Miami 


(Bascom Palmer Eye Institute), Miami, Florida. 


HERBERT E. KAUFMAN, M.D.,Professor and Head, Department of Ophthalmology, 


Louisiana State University Eve Center, New Orleans, Louisiana. 


RICHARD KEATES, M.D., Professor of Ophthalmology, Ohio State University, 
Columbus, Ohio. 


San Francisco Faculty 


MELVYN D. BERT, M.D. THOMAS MOORE, M.D. 

JEROME BETTMAN, M.D. BRUCE OSTLER, M.D. 

THOMAS B. CZERNER, M.D. BENJAMIN M. PICETTI, JR., M.D. 
MITCHELL H. FRIEDLAENDER, M.D. DOHRMANN K. PISCHEL, M.D. 
JAMES W. KNAPP, M.D. BRUCE SPIVEY, M.D. 

STEVEN KRAMER, M.D. DAVID VASTINE, M.D. 


ROBERT WEBSTER, M.D. 


COURSE CHAIRMAN 


M. WALLACE FRIEDMAN, M.D.. Chief, Department of Ophthalmology, Mount Zion Hospital and 
Medical Center; Associate Clinical Professor of Ophthalmology, University of California, San Fran- 
cisco, and Pacific Medical Center. 


, Accreditation 

à Approved for Category I credit under 
aj California Medical Association’s Program 
7 for Continuing Education. 





For more information, contact: 

Office of Continuing Education 

Mount Zion Hospital and Medical Center 

P. O. Box 7921 

San Francisco, CA 94120 Registration Fee: $375. Includes coffee services, 

(415) 567-6600, ext. 2405 lunches, banquet with spouse. Organized activity for 
spouses available (tour of beautiful Napa Valley wine 
country). 
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Screen your patients with Synemed's 

FIELDMASTER* 200 Visual Field 
Plotter—and rely on findings ever in 
information, broader in scope, 
those obtainable with any other vi ual 
field screening i eens 





sensitive to oe perm vd g 
ticated inferences about under yin 
nerve function not possible with s 
more ambiguous patterns. Enrich i 
of the glaucoma diagnostic areas alicws 
even sharper delineation of scotomata. 
The unique Mosaic Moni tor" permits 
testing the central 5* in just a few 
seconds under automatic attention cor 
trol, with the results shown separately 
on the subject's chart. 

For further examin nation, any of ten 
standard "mini ' programmed | presenta 
tions of stimuli may be made, c conces 
trating on specific regions and func 

without needless reexamination of t 
















areas notin SCA A n. instance, one 
program examines only the perimeter 


Outside 25? Medea Udine Or A 
the central stimuli through 30° ex s 
tricity. Non-standard programs. rm 
installed at the owner's option. 

Standard features include: autam 
retest of m issed stimuli-- patient c 
of “speed-up” capability to More 
test duration —avoidance of rhythm artio 
fact by addition of random time inter 
vals—automatic program suspension | 
— clases eyes (especially heipful 
with older Subjects)—continuous veri 
fication of background and stimulus 
luminance, 

When you're comparing the 
FIELDMASTER 200 with what the com: 
petition has to offer—it's what you don't 
see that counts! 
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Please send me your Fieldmastar? 
Catalog. 


Please have your representative 
contact me. 











SYNEMED, INC. 
1215 Fourth St, Berkeley, 
94710 415/576-5330 


Represented ase in Canada by 
ADCO LIMITED, 

P.O. Box 5500, 161 Bridge St. W., Betteville, 
Ontario K8N 566 
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396 soluti 
3% solution 
OSPHOLINE IODIDE at its lowest effective concentra- 
303% — may offer uninterrupted 24-hour control of 
hronic simple glaucoma 
glaucoma secondary to cataract surgery ("aphakic 
laucoma " 
3 glaucoma following iridectomy 
. One or at most two daily instillations of 
JOSPHOLINE IODIDE 0.03% effectively minimize 
intraocular pressure peaks — whether they occur 


* 


during the day or duritie the critical eariy morning 


+ 


nours, and this 0.03% strength probably has no greate 








+ 
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otential for side effects than piloc carpine 
Joreover when higher potencies are necessary, starting 


+ 


is lowest 0.03% concen ration permits smooth transition 
to strengt 26926, 0.125%, or 0.2596 
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(echothiophate iodide 
| for ophthalmic solution) 
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Phospholine Iodide 


(echothiophate iodide) 


in the management of 
5 chronic simple glaucoma 


3 glaucoma secondary to cataract surgery 


(“aphakic glaucoma") 


o glaucoma following iridectomy 





BRIEF SUMMARY 

[For ful prescribing information. see package circular ] 
PHOSPHOLINE IODIDE* 

(ECHOTHIOPHATE IODIDE FOR OPHTHALMIC SOLUTION) 


PHOSPHOLINE IODIDE is a long-acting cholinesterase inhibitor 
for topical use 

indications: Glaucoma «Chronic open-angle glaucoma Sup- 
acute or chronic angie-closure glaucoma after widectormy or 
where surgery is refused or contraindicated Cernan son-uveitic 


Calaract Surgery. 

Accommodatve esotropia Concomitant esotromes with a 
significant accommodative component. 
Contraindications: ! Active uveal infiammation 

2 Most cases of angle-ctosure glaucoma, due to the possibil- 
ity Gf increasing angle block. 

3 Hypersensitivity to the active or inactive ingredierts 
Warnings: | Use in Pregnancy Sale use of antichoinesterase 
medications during pregnancy has not been established. nor 
has the sbsence of adverse effects on the fetus or on moe respira- 
hon of the neonate 

2 Succryichatine should be administered arly wta great 
caution. if at all. prior to or during general anesthesia (0 patients 
recening antichounesterase medication because af possible 
respiratory or cardiovascular collapse 

3 Caution should be observed in treating glaucoma wih 
PHOSPHOLINE IODIDE in patients who are at the seme time 
undergoing treatment with systemic anticholimesterase medica: 
tions for myasthenia gravis. because of possible adverse 
additive effects 
Precautions: !. Gonioscopy is recommended pror ic initiation 
of therapy 

2 Where there is a quiescent uveitis or a history of this condi 
non. anticholinesterase therapy should be avoided or aised 
cautiously because of the intense and persistent moss and 
cCiiary muscie contraction that may occur 

3 While systemic effects are infrequent. proper use of thedrug 
requires digital compression of the nasolacrimal ducts for a 
minute or two following instillation to minimize drainage into the 
nasal charnber with ds extensive absorphion area. The hands 
should be washed immediately following instillation 

4 Temporary discontinuance of medication is necessary if 
salivation, urinary incontinence. diarrhea. proluse sweating. 
muscie weakness, respiratory difiiculties, or cardiac irsegularities 
OCCur 

5 Patients receiving PHOSPHOLINE IODIDE who aw exposed 
to carbarnate or organophosphate type insecticides and gesti- 
odes (professional gardeners, farmers. workers in plants manu- 
facturing or formulating such products. etc ) should be warned 
of the additive systemic effects possible from absorption of the 
pesticide through the respiratory tract or skin. Dunna periods of 
exposure t such pesticides. the wearing of respiratory na sks. 
and frequent washing and clothing changes may be edvisable 








8 Antcholinesterase drugs should be used with extreme cau 
tion. i! at all. in patients with marked vagotonia. bronchial 
asthma. spastic gastrointestinal disturbances. peptic ulcer pro- 
nounced bradycardia and hypotension. recent myocardial 
infarction. epilepsy. parkinsonism. and other disorders that may 
respond adversely to vagotomic effects 

7. Anticholinesterase drugs should be employed pnor to 
ophthalmic surgery only as a considered risk because of the 
possible occurrence of hyphema. 

8 PHOSPHOLINE IODIDE :echothiophate iodide) should be 
used with great caution, if at all. where there is a pror history of 
retinal detachment 
Adverse Reactions: ! Although the relationship. if any of retinal 
detachment to the administraon of PHOSPHOLINE IODIDE 
has not peen established. retiral detachment has been reported 
i1 a few cases during the use of PHOSPHOLINE IODIDE in 
adult patients without a previous history of this disorder 

2. Stinging. burning. lacrimation, lid muscle twitching. con- 
mnictival and cillary redness. beowache. induced myopia with 
visual blurring may occur 

3 Actwation of latent initis or uveitis may occur 

4 iris cysts may form. and if treatment is continued, may 
enlarge and obscure vision This occurrence is more frequent in 
children The cysts usually shrink upon discontinuance of the 
mechcation, reduction in strength of the drops or frequency of 
insitathan Rarely they may ruoture or break free into the 
aqueous Regular examinatiors are advisable when the drug is 
being prescribed for the treatment of accommodate esotropia 

& Prolonged use may cause conjunchval thickening, abstruc- 
tion of nasolacrimal canals 

6. Lens opacities occurring in patients under treatment for 
glaucoma with PHOSPHOLINZ IODIDE have been reported 
and smar changes have been produced experimentally in 
normal monkeys Routine examinations should accompany chn- 
ical use of the drug 

7 Paradoxical increase in intraocular pressure may follow arti- 
cholinesierase instillation. This may be alleviated Dy prescribing 
a sympaithomimetic mydriatic such as phenylephrine 
Overdosage: Antidotes are atropine. 2 mg parenterally. 
PROTOPAM' CHLORIDE (pralidoxime chionde). 25 mg per kg 
intravenously: artificial respiration should be qiven if necessary 
How Supplied: Four potencies are available 1 5 mg package for 
dispensing 0.03% solution. 3.0 mg package for 0.06% solution. 


6 25 mg package for 0.125% solution. 12 5 mg package for 
0.25% solution. Also contams potassium acetate (sodium 


hydroxide or acetic acid may have been incorporated to adjust 
pH during manulacturing}, chlorobutanot (chioral derivative). 
mannitol boric acid and exsiccated sodium phosphate 


The Ophthaimos Division 
AYERST LABORATORIES 
Orgs vot New York N Y 10077 
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AMERICAN JOURNAL OF OPHTHALMOLOGY 


A COMPREHENSIVE COURSE IN 
INTRAOCULAR LENSES and PHACOEMULSIFICATION 


Outstanding Faculty covers over 7000 cases of all types of lenses 


FACULTY 
Robert M. Sinskey, M.D. 
Course Director 


Robert Azar, M.D. Edwin Hill, M.D. Jerry Pierce, M.D. 
Richard Kratz, M.D. James Little, M.D. Steven Shearing, M.D. 


COURSE LIMITED TO 16 Fee: $850.00 
FOR PERSONALIZED INSTRUCTION Cancellation Fee: $150.00 


26 Hours CMA-AMA Category ! Credit Cavitron Approved 


GUEST FACULTY 

Mr. Eric Arnott-Great Britain Francis Hurite, M.D. - U.S.A. 
Ronald Barnet, M.D.-U.S.A. Harold Katzman, M.D. - U.S.A. 
Richard Binkhorst, M.D. - U.S.A. Michail Krasnov, M.D. - USSR 
M. U. Dardenne, M.D. - West Germany James McKinzie, M.D. - U.S.A. 
Slava Fyodorov - USSR Donald Praeger, M.D. - U.S.A. 
Miles Galin, M.D. - U.S.A. Steven Ryan, M.D. - U.S.A. 
William Harris, M.D. - U.S.A. John Sheets, M.D. - U.S.A. 
Richard Holmes, M.D. - U.S.A. William Vallotton, M.D.- U.S.A. 
Richard Hulquist, M.D. - U.S.A. Murry Weber, M.D. - U.S.A. 


COURSE INCLUDES: John Weisel, M.D. - U.S.A. 


10 or more live cases with the Mark 8 Choyce lenses, Binkhorst type lenses and the new Shearing Pos- 
terior Chamber Lens using Intracapsular, Extracapsular and the latest modifications of the 
"PHACOEMULSIFICATION TECHNIQUES”, Animal surgery using *PHACOEMULSIFIER", Patient 
selection, Pre- and Post-operative care, Post-operative examinations, "INTRAOCULAR LENS 
CALCULATION”, Complications including removal and changing of lenses. 


Brainstorming with the Faculty 
COURSE DATES 
Jan. 3-5; Feb. 14-16; Mar. 20-22; 


Apr. 3-5; May 15-17; Jun. 12-14; 
Jul. 24-26 


Presented by: À 
THE FOUNDATION FOR OPHTHALMIC EDUCATION 
Under the auspices of 
THE SOUTHERN CALIFORNIA LIONS EYE INSTITUTE 
at 


SAINT JOHN'S HOSPITAL AND HEALTH CENTER 
SANTA MONICA, CALIFORNIA 


Please Detach and Mail to: FOUNDATION FOR OPHTHALMIC EDUCATION 
2232 Santa Monica Boulevard « Santa Monica, California 90404 


Please send me further informaticn. | am interested in the course for: 
JANUARY FEBRUARY MARCH APRIL MAY JUNE JULY 
NAME .. 


ADDRESS K — —— LT Y "UP 
7|! M — V MECESCUR - PHONE 








Canon proudly introduces 


The World's First 60 Degree 
Wide Angle Fundus Camera 


— LLLA CANON —— — cdd FUNDUS CAMERA 





We invite you to see a * of this new, advanced 
technology fundus camera...a camera which offers a full, GO? wide 
angle and outstanding picture clarity for more accurate diagnosis. 


The CF-60Z is manufactured in the Canon tradition of quality. 
We'll show you its many features. 


e Photographs of high resolution and 
good light uniformity. 

e Wide 60? horizontal and 45? ver- 
tical angles. 

e Zoom magnification from 1./x to 
5.0x using 35mm film. 

e Precise, split-lines focusing. 

e Special device simplifies precise 
setting of working distance. 


Canon 





CANON U.S.A., INC. OPTICS DIV. 


Head Office: 10 Nevada Dr., Lake Success, LI, NY 11040 516/488-6700 
Chicago Office: 140 Industrial Dr., Elmhurst, IL 60126 312/833-3070 
L.A. Office: 123 Paularino Ave., E. Costa Mesa, CA 92626 714/979-6000 


CANON B.M. U.K. LTD. 
Industrial Div.: Waddon House, Stafford Rd., Croydon, England 01/680-7700 


CANON AMSTERDAM N.V. 
Industrial Div.: P. O. Box 7970, Amsterdam, Holland AMS/ 44858 


CANON INC. 
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When children are 
unresponsive to the Four Dot Test: 


BERENS i 
3 CHARACTER 
TEST 


This instrument is similar to the Four Dot Test, 
except that three characters (green elephant, red 
girl, white ball) replace the four dots. Characters 
are easily identified by very young patients. Red 
and green spectacles are furnished. At optical 

and surgical suppliers. 


R.0.GULDEN & 





CO., INC. 


225 CADWALADER AVENUE, ELKINS PARK, PA. 19117 








How many times have you heard 
this complaint from your patients 
with...aphakia, uveitis, bullous kera- 
topathy, albinism, inflammatory cor- 

| neal disease, incipient cataract, post- 
op intraocular = implant and all anterior segment surgery. 

Now OLo has the answer! At prices that are realistic! 

OLo offers significant protection to patients whose eyes must be 
shielded from ultraviolet light and wind; patients with pterygium; basal 
cell carcinoma; pinguecula; skin lesions that respond to actinic rays. 

OLo in new full size may be worn alone or over most spectacles. Wrap 
around side shields and anti-glare frosted brow guard make these sun- 
glasses remarkably comfortable. 











| OLo Products, Inc. 
| Box #613, Manhasset, N.Y. 11030 Tel. (516) 487-8576 
] Please send me: a sample pair of Sunglasses. | am enclosing $6.00 ( professional price) 
l plus $1.00 for postage and handling. 
Í LJ Light Green 10% transmission. O Medium Amber 895 transmission AJO 
Í 2h Se n me detailed Brochure | 
j Nan = Address - — * 
i. 
City- — - — State = Zip 


“Doctor I can’t find 
sunglasses dark enough.” 


Five different modes —light transmis- 
sion from 1%—10%—plano only. Case in- 
cluded. Lower transmissions at increased 
cost reduce IR significantly. Colors — 
light green, medium amber, amber, 
dark grey-green, dark green. 

Priced as low as $4.50 on 
quantity orders. Send for in- 
formation. See coupon below. 


OK OLo 


Products, Ltd. 
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The obvious choice for 
anterior-segment surgery 
The Ocutome®/Fragmatome™ 
System is the most advanced in- 
traocular tissue suction-cutter 
with an ultrasonic fragmentor 
available today. It is also one of 
the simplest to use.With two in- 
terfaceable units, at the touch of 
a footswitch, you attain unsur- 
passed surgical precision and 
control. In procedures such as 
lensectomy. capsulectomy. iridec- 
tomy, membrane removal, pupil- 
lary reshaping, and any situation 
requiring vitreous removal or 
anterior-chamber reconstruction, 
the Ocutome* /Fragmatome™ 
System is quickly available for 
superior perlormance. 


Small wonder 

The Ocutome* probe needle is 
0.89mm wide (20 gauge) —it is 
the smallest intraocular cutter 
manufactured anywhere today — 
to allow for better manipulation 
and reduced trauma. A wide 
variety of 20-gauge pics and 
probes — no other system offers 
such versatility — simplifies vour 





procedures and permits you 
to interchange all instruments 
through the same 1.4 mm incision. 


One system — many uses 
The Ocutome*? probes port size 
can be adjusted from Omm to .9 
mm during the procedure, enabl- 
ing you to control bite size with- 
out changing tips. Both cutting 
speed and suction level are fully- 
adjustable and instantly con- 
trolled for greater procedural 
versatility and safety. Three 
methods of infusion are available 
— for single-incision procedures. 
the Charles Anterior Segment In- 
fusion Sleeve adds that function 
to the probe; for bi-manual con- 
trol. the Infusion Pic infuses 
separately and stabilizes lens 
nucleus, capsules, and mem- 
branes during removal: for in- 
dependent infusion, the Infusion 
Cannula maintains IOP while 
leaving your hands free. 


Supreme safety 

The Ocutome® guillotine cutting- 
mechanism obtainsaclean cut 
without tissue-spooling and is 
the most suitable instrument 
for cutting vitreous and iris. 


Berkeley Bio-Engineerin 


The pneumatically-driven cutter 
always stops in the OPEN position 
to prevent tissue from catching 
inthe mechanism. Suction is con 
trolled by pressure, not by flow, 
assuring a constant level ol 
vacuum, and it can be stopped 
instantly by releasing the foot- 
switch. 


Complete convenience 
The Ocutome* /Fragmatome™ 
System is easy to set up and to 
maintain. Flash-autoclavable and 
quickly cleaned. it is always avail- 
able for use in a high-turnover 
O.R. The system is simple to use 
and practically trouble-free, sig 
nificantly reducing down-time. 
Furthermore, the Berkeley organi 
zation offers total support with 
complete servicing facilities, a 
fully-trained salesforce, a respon- 
sive and innovative R&D depart- 
ment. and wide-ranging educa 
tional programs. For further 
information or to receive the 
Ocutome* /Fragmatome" News 
letter. write us or call toll-free 
(800) 227-0591 (in California call 
(415) 568-6800). 


Cooper Medical Devices Corporation 
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BAUSCH & LOMB SOFLENS (polymacon) Contact Lenses 


BRIEF SUMMARY (For full prescribing information see package circular.) 
VISION CORRECTION USE 

INDICATIONS: SOFILENS* (polymacon) Contact Lenses are indicated for vision correction use in 
persons with non-diseased eyes and in aphakia CONTRAINDICATIONS: SOFLENS* (polymacon) 
Contact Lenses are contraindicated inthe presence of any active untreated infection or abnormality 
of the anterior segment of the eye with the exception of ametropia and aphakia WARNINGS: 
Abrasions and Infections — |f a lens becomes less comfortable than it was when first placed on 
(he wearers cornea. the lens should be removed immediately and the wearers eye and the lens 
examined for the possible presence of a foreign body If any eye abrasion. ulceration, irritation or 
infection ıs present, or any abnormal eye condition is observed concurrent with lens wear. the lens 
should be removed immediately and a physician consulted. Infectious corneal ulcers have been 
reported. usually associated with failure to follow the recommended procedures for care of the 
lenses. Aphakic Patients — Aphakic patients should not be fitted with SOFLENS * (polymacon) 
Contact Lenses during the postoperative period until. in the opinion of the surgeon. the eye has 
healed completely Lens Sanitation and Handling — Persons who require only vision correction and 
who would not. or could not. adhere to the recommended daily-sanitary care of SOFLENS 
polymacon) Contact Lense 
provided with them Failure to follow handling and sanitation instructions could lead to serious eye 
infections which might result in corneal ulcers. Malfunction and rusting of the metal interior of the 
BAUSCH & LOMB’ Disinfecting Unit! (ASEPTOR `) as well as discoloration and cracking cf the lens 
case has been reported after varying periods of use. If such occurs, appropriate replacement is 
indicated to avoid interference with the disinfection procedure. Keep the BAUSCH & LOMB 
Disinfecting Unit | (ASEPTOR `) clean and dry at all times Medicants and Eye Drops — When the 
lenses are used by persons requiring only vision correction no ophthalmic solutions or medicants 
including conventional (hard) contact lens solutions and eye drops. except BAUSCH & LOMB " Lens 
Lubricant should be used by SOFLENS ^ (polymacon) Contact Lens wearers prior to placement. or 
while the lens is in place on the eye. Also. ne solutions. including conventional (hard) contact lens 
Solutions other than daily cleaner lens lubricant, saline. and the solution made from the SOFLENS 
Enzymatic Contact Lens Cleaning Tablets are to be used on a SOFLENS * (polymacon) Contact Lens 
when the lens is off the eye. Wearing Restrictions — SOFLENS (polymacon) Contact Lenses. when 
used only for vision correction. should be removed before sleeping or swimming and in the presence 
of noxious and irritating vapors Insufficient lacrimal secretions or hypoesthesia may be restricting 
factors to the wearing of soft contact lenses PRECAUTIONS: Storage — SOFLENS ` (polymacon! 
Contact Lenses must be stored ONLY in saline solution. If left exposed to air the lenses will 
dehydrate. become brittle, and break readily If a lens dehydrates. it should be resoaked in Saline 
solution until it returns to its soft. pliable state which may take as long as forty minutes Fresh saline 
solution must be used DAILY for cleaning. storing. and disinfection of lenses The carrying case must 
De emptied and refilled with fresh saline solution just before disinfecting the lenses. If using 
BAUSCH & LOMB” Salt Tablets to make saline solution. the solution MUST BE PREPARED FRESH 
DAILY. As this saline is not aseptic. it should not be used to clean a lens that is to be replaced 
immediately on the eye. nor should this solution ever be placed in the eye. If the patient wishes ti 
remove a lens, clean it. or wet it and replace it on the eye. the solution in the carrying case should be 
used. as it will have been disinfected. or Preserved Saline Solution may be used Hygiene — Hands 
must be washed. rinsed thoroughly, and dried with a lint-free towel before har dhing the lenses 
Cosmetics. lotions. soaps. and creams must not come in contact with the lenses. since eye irritation 
may result. If hair spray is used while the lenses are being worn, the eyes must be kept closed until 
the hair spray has settled. Handling —A SOFLENS ` (polymacon) Contact Lens may be damaged by 
nicking or tearing if Care is not exercised during placement on or removal from the eye. replacing or 
removing it from the carrying case or in the cleaning process. Lenses must be placed very carefully in 
the carrying case to avoid damaging the edges of the lenses. Disinfecting — Fresh saline solution 
must be used DAILY for cleaning. storing and disinfection of lenses. If using BAUSCH & LOMB ™ Salt 
Tablets to make saline solution, the solution MUST BE PREPARED FRESH DAILY. After removal from 
the eye, the SOFLENS~ (polymacon) Contact Lens must be rubbed gently with Daily Cleaner ther 
rinsed with saline solution to remove mucus and film from the lens surface The BAUSCH & LOMB 
Lens Carrying Case (LENSGARD '") must be emptied and refilled with fresh saline solution just 
before disinfecting the lenses. In order to remove protein deposits which may form on the lenses 
wearers should use the SOFLENS ™ Enzymatic Contact Lens Cleaning Tablets according to the 
directions for use which accompany the tablets. To help remove tear residues and mucus as well as 


other deposits that tend to accumulate on the lens surface patients should use Daily Cleaner 


$ 


ir who are unable to place and remove the lenses should not be 


tA 


according to the directions for use which accompany the product. Disinfecting with a BAUSCH & 
LOMB ™ Disinfecting Unit | (ASEPTOR ) or lI (ASEPTRON ™) is necessary to kill microorganisms. If a 


(ASE 

BAUSCH & LOMB ™ Disinfecting Unit | (ASEPTOR `) or II (ASEPTRON ™) is not available the lenses 
may be disinfected by boiling them in their carrying case in a pan of water for ten minutes. When this 
boiling method of disinfection is used. the lenses can be damaged if the boiling water is allowed to 
completely evaporate. The BAUSCH & LOMB " Lens Carrying Case (LENSGARD ") must always be 
% full of fresh saline solution before disinfecting and must always be tightly closec to prevent 
leakage of the saline from the case and subsequent dehydration of the lenses Fluorescein—Never 
use fluorescein while the patient is wearing the lenses because the lenses will become discolored 
Whenever fluorescein is used. flush the eyes with sterile norma! saline solution and wait at least one 
hour before replacing the lenses Earlier replacement may cause the lenses to absorb residual 
fluorescein. ADVERSE REACTIONS: Serious corneal damage may result from wearing a SOFLENS 

(polymacon) Contact Lens which has been soaked in a conventional contact lens solution Eye 
irritation may occur within a short time after putting on a hypertonic lens Removal of the lens will 
relieve the irritation. A lens adheres very rarely to an eye as a result of sleeping with the lens on. or 
wearing a hypotonic lens. If a lens adheres for any reason. apply fresh saline and wait until the lens 
moves freely before removing it Clinical studies indicate that corneal edema. as manifested by 
Symptoms such as rainbows. halos around lights. or foggy vision, may occur in less than 5% of 
SOFLENS* (polymacon) Contact Lens wearers If these symptoms occur the lenses should be 
removed and professional consultation obtained Excessive tearing. unusual eye secretions, and 
photophobia are not normal. If these symptoms occur the patient should be examined to determine 
their cause Afaint blue haze believed to be located in Descemet's membrane. has been reported ir 
the Spokane. Washington area. As yet. the cause is unknown and the phenomenon has not been 
found elsewhere. The wearers report no subjective symptoms and there is no detectable effect on 
their visual acuity There have been approximately 29 cases. and in 10 of these patients the blue haze 
has cleared or is in various stages of regression Neovascularization of the cornea has been observed 
in some aphakic patients fitted with the SOFLENS  (polymacon) Contact Lens. which may require 
discontinuation of the lens Medical consultation should be obtained in such an instance 





October 1979 BAUSCH & LOMB (y 
SOFLENS DIVISION v 


Rochester, New York 14602 


Designed by: 

Robert Machemer, M.D. 
Professor and Chairman 
Duke University Eye Center 


MACHEMER 
AUTOCLAVABLE 
INFUSION 


CONTACT LENS 


The lens was designed to be used with the 
Clinitex VISC-X but is also useful for other 
vitreo-retinal procedures, endophotocoagulation, 


and for office examinations. 


Attaches directly to infusion supply; 
syringe; or Clinitex infusion manifold, 
which provides controlled infusion 
flow, drip or steady stream. 


Lens diameter 9.8mm; weight 3 gr., 7% gr. w/hose: 
infusion line length 30” or to specification. 


Also available: Free Floating Contact Lens which 
adheres to cornea. 


Autoclavable Scratch Resistant Quartz Lens 


CLINITEX division of Varian 
183 Newbury St. 
Danvers, MA 01923 


Name 
Address 


City State Zip 
DO PLEASE SEND MORE INFORMATION 





ery small, lightweight suture Style 7P the most widely used sucure Style 21P the only lathe cut suture fixation 


fixation lens fixation lens lens for vertical loop fixation 


Investigate the quality of 
CILCO suture 
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B voeem - ture fixation lenses are now 
z Edges of suture holes are meticulously readily available. 
F polished. 
ans resOation consistently exceeds 
ivi dcular sensitivity. 
Individually lathe cut frofr y 
Perspex CQ. 


J 
Loop angulation is precisely controlled for optical surfaces and edges 


ease of implantation. are finely polished. 


Diopter power is measured on each lens toa 
+ 0.5 D tolerance. 


All CILCO looped lenses are available for immediate delivery 
ina full range of powers and styles and are shipped prepaid. 
Call toll free for additional information. 


ILO 


The standard of excellence in intraocular lenses 
1616 13th Avenue, Huntington, West Virginia 25717, Toll Free: 800/624-3418 or call collect: 304/697-4422 


CAUTION: INVESTIGATIONAL DEVICE LIMITED BY FEDERAL LAW TOINVESTIGATIONAL USE. 
See package insert for full prescribing information. 














We care. 


the field of ophthalmology. 


It’s been rewarding to see 
the advantages of this 
unique system (control of 
[OP with convenience 
and better vision through 
lack of pilocarpine 
drop-induced side effects) 
improve the life-style of 
sO many patients. 


For more information about 
the Ocusert System, contac 
your CIBA Representative 
... Specially trained to help 
you. Or write directly to us. 


Look to CIBA. 
We’ re looking to you. 


Please turn page for brief 
prescribing information. 


Ocusert’ 


(pilocarpine) 


Ocular Therapeutic System 





Eyecare. You care. We care. 


Ocusert’ 


(pilocarpine) 


Ocular Therapeutic System 


Ocusert® Pilo-20 (pilocarpine) 
Ocular Therapeutic System 

20 ug/hr. for one week and 
Ocusert® Pilo-40 (pilocarpine) 
Ocular Therapeutic System 

40 ug/hr. for one week 


ALZA Product Information 


Indications and usage 

OCUSERT * pilocarpine system is indicated 
for control of elevated intraocular pressure in 
pilocarpine responsive patients. Clinical 
studies have demonstrated OCUSERT ® sys- 


tem efficacy in certain glaucomatous patients. 


The patient should be instructed on the use 
of the OCUSERT * system and should read 
the package insert instructions for use. The 
patient should demonstrate to the ophthal- 
mologist his ability to place, adjust and re- 
move the units. 


Concurrent Therapy: OCUSERT® systems 
have been used concomitantly with various 
ophthalmic medications. The release rate of 
pilocarpine from the OCUSERT * system is 
not influenced by carbonic anhydrase in- 
hibitors, epinephrine ophthalmic solutions, 
fluorescein, or anesthetic, antibiotic or anti- 
inflammatory steroid ophthalmic solutions. 
Systemic reactions consistent with an in- 
creased rate of absorption from the eye of an 
autonomic drug, such as epinephrine, have 
been observed. The occurrence of mild bul- 
bar conjunctival edema which is frequently 
present with epinephrine ophthalmic solu- 
tions is not influenced by the OCUSERT * 
pilocarpine system. 


Contraindications 

OCUSERT * pilocarpine system is contrain- 
dicated where pupillary constriction is unde- 
sirable, such as for glaucomas associated with 
acute inflammatory disease of the anterior 


CIBA 


segment of the eye, and glaucomas occurring 
or persisting after extracapsular Cataract ex- 
traction where posterior synechiae may occur. 


Warnings 

Patients with acute infectious conjunctivitis 
or keratitis should be given special considera- 
tion and evaluation prior to the use of the 
OCUSERT® pilocarpine system. 


Damaged or deformed systems should not be 
placed or retained in the eye. Systems be- 
lieved to be associated with an unexpected 
increase in drug action should be removed 
and replaced with a new system. 


Precautions 

OCUSERT * pilocarpine system safety in 
retinal detachment patients and in patients 
with filtration blebs has not been established. 
Although ophthalmic solutions have been 
used effectively in conjunction with the 
OCUSERT * system, systemic reactions con- 
sistent with an increased rate of absorption 
from the eye of an autonomic drug, such as 
epinephrine, have been observed. In rare in- 
stances, reactions of this type can be severe. 
The conjunctival erythema and edema asso- 
ciated with epinephrine ophthalmic solutions 
are not substantially altered by concomitant 
OCUSERT® pilocarpine system therapy. 
The use of pilocarpine drops should be con- 
sidered when intense miosis is desired in cer- 
tain ocular conditions. 


Adverse reactions 

Ciliary spasm is encountered with pilocarpine 
usage but is not a contraindication to con- 
tinued therapy unless the induced myopia is 
debilitating to the patient. Irritation from 
pilocarpine has been infrequently encoun- 
tered and may require cessation of therapy 
depending on the judgement of the physi- 
cian. True allergic reactions are uncommon 
but require discontinuation of therapy should 
they occur. 





Although withdrawal of the peripheral iris 
from the anterior chamber angle by miosis 
may reduce the tendency for narrow angle 
closure, miotics can occasionally precipitate 
angle closure by increasing the resistance to 
aqueous flow from posterior to anterior 
chamber. Miotic agents may also cause retina 
detachment; thus, care should be exercised 
with all miotic therapy especially in young 
myopic patients. 


Some patients may notice signs of conjuncti- 
val irritation, including mild erythema with o 
without a slight increase in mucous secretion 
when they first use OCUSERT® pilocarpine 
systems. Tnese symptoms tend to lessen or 
disappear after the first week of therapy. In 
rare instances a sudden increase in pilocar- 
pine effects has been reported during system 
use. 


How supplied 

OCUSERT * Pilo-20 or Pilo-40 systems are 
available in packages containing eight indi- 
vidual sterile systems. 


Storage and handling 
Store under refrigeration (367-46*F ). 


Caution 
Federal law prohibits dispensing without 
prescription. 


For complete details, including dosage, 
please see full Prescribing Information. 


Manufactured by ALZA Corporation 
Palo Alto, California 94304 
Distributed by 

CIBA Pharmaceutical Company 
Division of CIBA-GEIGY Corporation 
Summit, New Jersey 07901 


C77-51 


613-90054 


an uncommonly valuable diagnostic tool. 


Topcon RIVI-100 
Infrared Refractometer 


Today's practitioners find that 
the Topcon RM-100 affords 
them much more than accurate 
objective findings of power and 
axis. Its magnified visual test 
pattern provides a distinct ad- 
vantage over fully automated 
systems: rather than a 
simple readout of re- 
sults, the opportunity to 
analyze and interpret 
your findings every step 
of the way. It makes the 
RM-100 an integral link 
in the diagnostic chain, 
as well as a means 
to confirm subjective 
refractive data. 

Of course, Topcon 
engineers always 
keep a sharp eye 


trained on value. Of all the bene- 
fits which the RM-100 affords, 
affordability is paramount.. 
it can be yours for a modest 
fraction of the cost of fully auto- 
mated refractometers. Contact 
your Topcon distributor for a 
demonstration 
Why not today? 


A New World of Precision Optics 


stone Place, Paramus, New Jersey 07652 


bro of America., 9 Ke 
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Announcement of the 
Twentieth Annual Instructional Course 
In Contact Lens Fitting 


Friday and Saturday, March 28-29, 1980 
NEW ORLEANS 


Sponsored by 
The Rudolph Ellender Medical Foundation 
In conjunction with 
The Louisiana State University Eye Center 
Endorsed by 
The Contact Lens Association 
Of Ophthalmologists 
A.M.A. —Approved as 
Continuing Medical Education Program 
(Sixteen Hours Credit in Category I) 


PLACE: Fairmont Hotel, New Orleans 


TUITION: $225.00 (Please make check payable to 
Rudolph Ellender Med. Fd. 
Mail to 136 S. Roman, New Orleans 
70112 U.S.A.) 


FACULTY: 


JOS. A. BALDONE, M.D., New Orleans 
OLIVER H. DABEZIES, JR., M.D. New Orleans 
MILES H. FRIEDLANDER, M.D., New Orleans 
RICHARD J. HESSE, M.D., New Orleans 
FRANK B. HOEFLE, M.D., New York City 
BREIN HOLDEN, PH.D., Kensington, Australia 
GEORGE H. JONES, M.D., Baton Rouge 


HERBERT E. KAUFMAN, M.D., New Orleans 
DAVID M. METZNER, M.D., New Orleans 
WHITNEY G. SAMPSON, M.D., Houston, Texas 
EDWARD L. SHAW, M.D., Phoenix, Arizona 
TOM F. SPRING, M.D., Kew, Australia 

LOUIS A. WILSON, M.D., Atlanta, Georgia 


TOPICS: Conventional hard and soft contact lenses, 
and extended wear contact lenses. 


Pre-Course 

Basic Lectures: 4 hours on the basics of hard and seft con- 
tact lens fittings on Thursday afternoon, 
March 27, 1980 — Additional tuition $50.00 


Basic Lectures: By Industry— no additional fee, Friday and 
Saturday evenings, March 28-29, 1980. 


Sunday, March 30, 1980 — 8:00 a.m. 'til 
12 noon— Hard Lens 

Modification Course with audience 
participation — Limit 36 
Persons — Additional tuition $50.00 


FOR FURTHER INFORMATION CONTACT. 


Jos. A. Baldone, M.D. 
L.S.U. EYE CENTER 
136 So. Roman 
New Orleans 70112 U.S.A. 
Ph: (504) 568-6839 


SPECIAL CONVENTION HOTEL RATES 


LADIES DAY ACTIVITIES: 
Usually French Quarter and 
Garden District Tour 


Post-Course 
Modification 


Seminar: 





ADSORBOCARPINE® 
pilocarpine HCI in Adsorbobase® 


Description: Adsorbocarpine Ophthalmic 
Solutions are sterile, buffered, stabilized 
solutions of pilocarpine HCI (U.S.P) in 
Adsorbobase — (a combination of high mo- 
lecular weight, water soluble polymers and 
povidone). Adsorbocarpine is available 

in three strengths: 1%, 2% and 4%. 

All strengths, in addition to the respective 
amount of pilocarpine HCI, contain: 


Vehicle: Adsorbobase and 
Hydroxyethylcellulose 


Preservatives: Benzalkonium 
Chloride ......... 0.004% 
Edetate Disodium ..0.10 % 


Indications: For the control of intraocular 
pressure; as a miotic in the treatment of 
chronic, simple, open-angle glaucoma; to 
counteract the effect of cycloplegics. The 
choice of strength should be determined by 
the severity of the condition and the response 
of the patient. To relieve tension in the treat- 
ment of acute glaucoma Adsorbocarpine 
may be used alone — prior to emergency 
surgery — or in combination with other 
miotics or carbonic anhydrase inhibitors. 


Administration: The choice of concentration 
and the frequency of instillation should be 
determined by the severity of the condition 
and the response of the patient. 


Supplied: In 15 cc. sterile dropper vials — 196, 
296, and 496 strengths. 


Contraindications: The use of Adsorbocar- 
pine is contraindicated where pupiliary con- 
striction is undesirable or hazardous such as 
in acute iritis. Miotics should be used with 
caution in hypertension. 


Precautions: Avoid overdosage. 


Adverse Reactions: There are no known side 
effects except slight ciliary spasm with resul- 
tant temporary reduction in visual acuity 
Sensitivity is infrequently observed. Contact 
allergy or mucosal sensitization may develop 
after prolonged use. If signs of sensitivity de- 
velop during treatment, or if irritation persists 
or increases, the patient should be advised to 
discontinue use and consult the prescribing 
physician. 


Cautlon: Federal (U.S.A.) law prohibits dis- 
pensing without prescription. 


0 Cases o 


eavily pigmented, or brown, eyes are 
difficult to control with pilocarpine. Yet 
n Sherman's study with 26 heavily 


bigmented eyes, Adsorbocarpine® 
quickly brought IOP under control in 
hese tough cases. 

Following prolonged treatment 

ith a pilocarpine/ hydroxypropyl 

ethylcellulose solution “20 of the 
26 eyes (13 patients) were judged to 
Pxhibit uncontrolled IOP (above 
?] mm Hg]....In every instance, the 
yes treated with the pilocarpine/ 
Adsorbobase solution [Adsorbocar- 
bine] were brought under control. 
n all but one patient ... this reduc- 
ion in pressure was accomplished 
it a greatly reduced pilocarpine 
oncentration.... 


primary. 


open-angle glaucoma 


may be controlled 


with Adsorbocarpine 


— * oj 
d | ó wa 


“The average decrease i 


(mm Hg) with the pilocarpin 
Adsorbobase topical solutio 
5.5 mm Hg when compared t 


base line level established 
previous pilocarpine/hydr 
pyl methylcellulose 0.5% t 

The difference betwee 
bocarpine and ordinary pilo 
Adsorbobase®, a patented v 
high molecular weight, wate 
polymers which adsorbs 
cornea to enhance corneal 
tion and availability of piloca 

For your tough cases ... 
mend Adsorbocarpine. 

See full prescribing infor 
on facing page. 


ADSORBOCARPINE®. .. pilocarpine HCl in Adsorbobase®...1%, 2% and 


BURTON, PARSONS & COMPANY, INC. 


Ophthalmic Products Division 
Central Industrial Park, Washington, D. C. 20027 


1. Sherman, Spencer E.: Clinical Comparison of Pilocarpine Preparations in Heavily Piamented Eyes: An Evaluation of the Influe 
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NEV LENSES ARE ENTERING 


EW PHASE IN TIME 
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HYDROCURVE II? 
(bufilcon A) 
CONTACT LENSES. 





At HYDROCURVE Soft Lenses, Inc., 
we're introducing a totally new phase 


in contact lenses...extended wear. 

Now, your post-cataract patients 
can have the comfort, convenience 
and natural look of soft contact lenses 
—with uninterrupted wearing time of 
up to one month. Without daily inser- 
tion, removal and lens care. 

Plus, all these important 
advantages: 

Patients are assured more usable vi- 
sion with improved peripheral vision, 
and unaffected mobility and co- 
ordination. 

Easy lens adaptation allows imme- 
diate and long-term comfort. 

And the HYDROCURVE II lens mate- 
rial has high tensile strength for 
both daily and extended wear 
regimens. 


" A LENS DESIGN 


THAT OFFERS 
SAFE AND EFFECTIVE 
EXTENDED WEAR. 


The thin design of HYDROCURVE II Con- 
tact Lenses for Aphakic Extended Wear 
offers optimum acuity while satistying 
metabolic requirements — two very impor- 
tant criteria for successful extended wear 
Simplified fitting. HYDROCURVE II Con- 
tact Lenses for Aphakic Extended Wear fi! 
a wide range of corneal sizes and 
curvatures. 

Corneal metabolic requirements are sal- 
istied through two different mechanisms 
First, the combination of a thin lens profile 
and the butilcon polymer offers excellent 
oxygen permeability, while allowing for 
exchange of heat and other metabolic by- 
products. And, the thin edge configuration 
allows freshly oxygenated tears to reach 
the corned. 

The lens matrix provides a water conten! 
complementary to the eye's natural tear 
requirements. 

A lens optical zone of over 7 mm extends 
well beyond the pupil to provide stable 
acuity, reducing the incidence of flare or 
ghosting. 

Patient confidence and optimum acuity 
can be restored easily, comfortably and 
sately. 

As America's contact lens company, we 
want to help with any questions you may 
have on fitting, prescribing or ordering. 
Call toll-free or write us directly. 

Our HYDROCURVE II Contact Lenses for 
Aphakic Extended Wear. The beginning 
ofa new phase in time. 


For full prescribing 1 mation see next page 


C HYDROCURVE scr sis nc 


A SUBSIDIARY OF CONTINUOUS CURVE CONTACT LEN 
8006 ENGINEER Ae SAN DEGO —— JIA 92111 
(800) 854-2790. IN CALIFORNIA (800) 542-6 277-9873 
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HYDROCURVE II® 


(bufilcon A) 
Contact Lenses 


DESCRIPTION 

The HYDROCURVE II (bufilcon A) 
Contact Lens is a hemispherical shell 
of approximately 14 mm chord 
diameter and 01 to 10 mm 
thickness. The lens material, bufilcon 
A, is a hydrophilic random copolymer 
of 2-hydroxyethyl methacrylate, N-(1. 
1-Dimethy!-3-oxobuty!)-acrylamide, 
and methacrylic acid. The copolymer 
is a 3-dimensional network of 
copolymer chains joined by 
trimethylol-propane trimethacrylate 
crosslinks at a density of about one 
crosslink for every 1400 monomer 
units It consists of 55% bufilcon A 
and 45% water. or 45% bufilcon A 
and 55% water dependent on the 
ratio of components when immersed 
in normal saline 


ACTIONS 

In its hydrated state a HYDROCURVE 
Il Contact Lens becomes soft and 
pliable When placed on the human 
cornea the hydrated lens acts as a 
refracting medium to compensate 
spherical ametropias The material 
has a refractive index of 1 43 


INDICATIONS 

HYDROCURVE II] Contact Lenses for 
daily wear or aphakic extended wear 
are indicated for the correction of 
visual acuity in persons with 
nondiseased eyes who have 
spherical ametropias. refractive 
astigmatism of 1 50 diopters or less 
and/or corneal astigmatism of 2 00 
diopters or less 


CONTRAINDICATIONS 
HYDROCURVE II Contact Lenses are 
contraindicated by the presence of 
any of the following conditions 
| Acute and subacute 
inflammations of the anterior 
segment o! the eye 
Any eye disease which affects 
the cornea or conjunctiva 
3 Insufficiency of lacrima! 
Secretion 
Corneal hypoesthesia 
5 Any systemic disease which 
may affect the eye or be 
exaggerated by wearing 
contact lenses 


WARNINGS 

Medicaments and Eye Drops 
The HYDROCURVE II Contact Lens 
must be stored ONLY in 
BOILnSOAK* Sterile Preserved 
Saline Storage Solution or FLEXSOL* 
Sterile Solution for Disinfection and 
Storage No ophthalmic solutions or 
medicaments, including conventional 
hard contact lens solutions, can be 
used by HYDROCURVE II Contact 
Lens wearers prior to or while the lens 
IS IN place on the eye Only the 
recommended disinfectant soaking 
solutions BOILNSOAK or FLEXSOL 
the recommended cleaners SOFT 
MATE* or PREFLEX*, NORMOL* 
Rinsing Solution or the 
recommended lubricating solution 
ADAPETTES* may be used on the 
HYDROCURVE I] Contact Lens 


Abrasions and Infections 

If the lens becomes less comfortable 
to the wearer than when it was first 
placed on the wearer's cornea, this 
may indicate the presence of a 
foreign body The lens should be 
removed immediately and the patient 
examined |f any corneal abrasion, 
ulceration, irritation or infection is 
present, a physician should be 
consulted immediately 


n3 


> 


Aphakic Patients 

Aphakic patients should not be fitted 
with HYDROCURVE II Contact 
Lenses during the postoperative 
period until, in the opimion of the 
surgeon, the eye has healed 
completely 


Lens Care Regimen 
Patients must adhere to the 


recommended lens case regimen of - 


HYDROCURVE II Contact Lenses. 
Failure to follow this procedure may 
result in development ef serious 
ocular infections 


Wearing Restrictions 
HYDROCURVE II Con'act Lenses 
should not be worn while swimming 
or in the presence of soxious and 
irritating vapors, or wr le sleeping 
unless patient is on am aphakic 
extended-wear schedule 


Visual Blurring 

When visual blurring Czcurs the lens 
must be removed unt» the condition 
subsides 


PRECAUTIONS 

Storage 

HYDROCURVE II Contact Lenses 
must be stored ONLY n BOILNSOAK 
or FLEXSOL Solution 'f left exposed 
to air, the lenses will dehydrate If a 
lens dehydrates, it snculd be soaked 
ONLY in BOILNSOAK dr FLEXSOL 
Solution until it returns to a soft 
supple state 


Cleaning and Disinfection 
HYDROCURVE II Cor:act Lenses 
must be BOTH cleaned and 
disinfected daily whem on a 
daily-wear schedule ct upon each 
removal when on an aphekic 
extended-wear schedule One 
procedure does not re»lace the other 
CLEANING is necessary to remove 
mucus and film fromthe lens surface 
This can be accomplished by using 
either SOFT MATE or PREFLEX on a 
daily basis or whenever the aphakic 
lens is removed Excessive deposits 
may damage the lens. therefore, if 
this occurs, evaluatior of the lens 
care procedures shovld be made 
DISINFECTION with a 
HYDROCURVE Paten Disinfection 
Unit and BOILNSOAK Solution has 
been tested microbiamgically and 
shown to be an effec’ ve disinfection 
procedure for HYDROCURVE II 
Contact Lenses 


HYDROCURVE II Cortact Lenses 
must be cleaned with SOFT MATE or 
PREFLEX Fresh BOI.nSOAK 
Solution must be used for every 
disinfection and tor sioring the 
lenses The HYDROCJRVE Carrying 
Case must be emptied and refilled 
with fresh BOILNSOA& Solution each 
time the lens is stored 

I! a HYDROCURVE Fatient 
Disinfection Unit is net available 
lenses may be disinfected by 
immersing the lensesin BOILNSOAK 
in the Carrying Case anc by 
dropping the sealed zase into a pan 
of already boring water Remove the 
pan from the heat afer 10 minutes 
and allow the water ‘o cool before 
removing the lenses (Above 7.000 
feet. boil for 15 minu’es ) 
CHEMICAL DISINFE ZTION with 
FLEXSOL has been :ested 
microbiologically anc shown to be an 
effective disinfection procedure for 
HYDROCURVE II Contact Lenses 
After removal, HYDFOCURVE II 
Contact Lenses mustibe cleaned and 
rinsed with PREFLEX anc NORMOL 
The HYDROCURVE ‘win Case must 
be emptied and retited with fresh 
FLEXSOL prior to disinfecting the 
lenses Fresh FLEXSOL must be 
used each time the lenses are stored 
and disinfected 
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WARNING: 

DO NOT MIX OR ALTERNATE 
THE DISINFECTION AND 
STORAGE SYSTEMS. 
FLEXSOL SHOULD NOT BE 
USED WITH HEAT. 


Lens Handling 

Patients must wash and rinse hands 
thoroughly, and dry with a lint-free 
towel before handling the lenses 


Cosmetics, lotions, soaps and 
creams must not come in contact 
with the lenses since eye irritation 
may result. If hair spray is used while 
the lenses are being worn, the eyes 
must be kept closed until the spray 
has settled. 


Fluorescein 

Never use fluorescein while the 
patient is wearing the lenses 
because the lenses will become 
discolored Whenever fluorescein is 
used, flush the eyes with normal 
Saline solution and wait at least one 
hour before replacing the lenses Too 
early replacement may allow the 
lenses to absorb residual fluorescein 
irreversibly 


ADVERSE REACTIONS 

Serious corneal damage may result 
from wearing a lens which has been 
soaked im a conventional hard 
contact lens solution containing 
preservatives which should not be 
used with soft hydrophilic contact 
lenses 

Eye irritation may occur within a shor: 
time after putting on a hypertonic 
lens Removal of the lens will relieve 
the irritation 

Very rarely a lens may adhere to ar 
eye as a result of the patient sleeping 
while wearing the lens, or wearing a 
hypotonic lens If a lens adheres fo: 
any reason, patients may be 
instructed to apply a few drops of 
BOILnSOAK Solution or ADAPETTES 
and watt until the lens moves freely 
before removing the lens 


Rainbows or halos around objects or 
blurring of the vision may occur if the 
lenses afe worn continuously for too 
long a time Removal of the lenses 
and a rest period of at least one hour 
generally reheves these symptoms 
Excessive tearing, unusual eye 
secretions, and photophobia are not 
normal, i these symptoms occur, the 
patient snould be examined to 
cetermine their cause 


DOSAGE 

and 

ADMINISTRATION 
Conventional methods of fitting 
contact lenses do not apply to 
HYDROCURVE I (bufilcon A) 
Contact Lenses For a detailed 
description of the fitting technique 
reter to the HYDROCURVE Fitting 
Guide. copies of which are available 
from 


Sott Lenses. Inc 
8006 Engineer Road 
San Diego. California 92111 


WEARING SCHEDULE SHOULD EE 
DETERMINED BY THE EYE CARE 
PRACTITIONER 


. DAILY-WEAR SCHEDULE 
Maximum Maximum 
Wearing Time Wearing Time 

(Continuous (Continuous 
Day Hours) Day Hours} 
1 3 8 8 
2 3 9 8 
3 4 10 10 
4 4 11 12 
5 6 12 14 
6 6 13 15 
7 B 14 All waking 
hours 


There may be a tendency for the 
patient to overwear the lenses 
initially Therefore, the importance of 
adhering to the initial daily-wear 
schedule should be stressed to the 
patient 


APHAKIC EXTENDED-WEAR 
SCHEDULE 

Lenses should be removed, cleaned 
and disinfected monthly or accord- 
ing to the directions of the eye care 
practitioner 

Care must be taken on the initial visit 
to assure that the patient is supplied 
with a HYDROCURVE Patient Care 
Kit and fully understands all care and 
handling instructions for the lenses 
As with any contact lens, regular 
recall visits are necessary to assure 
patient health and compliance with 
instructions 


HOW SUPPLIED 

Each lens is supplied sterile in a 
glass vial containing sterile normal 
saline solution The glass vial is 
marked with the base curve. dioptric 
power. diameter and the 
manufacturing lot number of the lens 
To assure proper lens care and 
handling, each HYDROCURVE 
patient MUST BE supplied with a 
complete HYDROCURVE Patient 
Care Kit 

The HYDROCURVE thermal Patient 
Care Kit is a package required for 
lens cleaning. disinfection, and 
storage. consisting of the following 
HYDROCURVE Carrying 


Case Cat #1084 
HYDROCURVE Patient 
Disinfection Unit Cat #1083 


BOILNSOAK® Sterile 
Preserved Saline 


Storage Solution Cat #1064 
SOFT MATE® Stenle Cleaner 

(optional) or Cat #1006 
PREFLEX® Sterile Cleaner 

(optional) Cat #1016 
Patient Instructions Cat #1025 


Chemica! Disinfection 
HYDROCURVE Patient Care Kit is a 
package required for the chemical 
method of lens cleaning, disintec- 
tion and storage. consisting o! the 
following 


PREFLEX* Sterile 


Cleaner Cat #1016 
NORMOL® Sterile Rinsing 
Solution Cat #1017 


FLEXSOL® Sterile Solution 
For Disinfection 


and Storage Cat #1018 
HYDROCURVE Twin 

Case Cat #1054 
Patient Instructions Cat #1025 


CAUTION FEDERAL LAW 
PROHIBITS DISPENSING WITHOUT 
PRESCRIPTION 
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A SUBSIDIARY OF CONTINUOUS CURVE CONTACT LENSES. INC 
8006 ENGINEER ROAD, SAN DIEGO, CALIFORNIA 92111 
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Variable Angle at the Flip of a Switc 


The Versatile Topcon 
TRC-W Retinal Camera 


Once again Topcon moves forward the 
art of fundus photography. With a vari- 
able angle camera that lets you instantly 
switch between three different settings 

45° 30° and 20° —for maximum 
operating flexibility. 


The TRC-W produces superior fluores- 
cein angiograms of the fundus or iris. 
At the specific magnifications that meet 
your needs, with correct exposure 
control maintained throughout the 
magnification range. Two standard 
camera bodies are supplied for color 
documentation or fluorescein. Or 
choose the optional Polaroid back. 


You'll find the TRC-W's price 
equally accommodating to your i 
needs. Available with 2 or 3 frame 
per second power supplies; 

standard or tilt models. 


A New World of Precision Opti 
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In chronic open-angle glaucoma therapy 


Two good reasons 





to switch patients to 








l. A better quality of life 
for many patients... 


Patients on TIMOPTIC® (Timolol Maleate, MSD) 
generally do not experience the 
following therapy-limiting side effects: 


change in pupil size/dimming of vision/night blindness 
TIMOPTIC is contraindicated in patients who are 


hypersensitive to any component of this product. 
Occasionally, mild ocular irritation has been reported 
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Timoptic 


(TIMOLOL MALEATE | MSD) 


OPHTHALMIC SOLUTION 


27.3 (Untreated) 


2. Efficacy maintained 
in long-term therapy... 


e No tolerance was observed in 102 patients for 28 months 

e TIMOPTIC was significantly more effective than 
pilocarpine or epinephrine in reducing elevated IOP“ 

e TIMOPTIC reduced IOP in 3 out of 4 patients” 


Based on controlied multiclinic studies, evaluating over 1000 patients 





MARS For a brief summary of Prescribing Information, 
MË please see following page. Copyngnt * 1979 by Merck & Co ^ 


VJ 
ey 


RE" AMERICAN JOURNAL OF OPHTHALMOLOGY 





(TIMOLOL MALEATE | MSD) 
OPHTHALMIC SOLUTION 


a beta-adrenergic 
blocking agent 
in ophthalmic solution 


a significant advance for the reduction of IOP in 
e chronic open-angle glaucoma 

e aphakic glaucoma 

e sorne patients with secondary glaucoma 

è ocular hypertension 


e some patients who respond inadequately to 
multiple antigiaucoma drug therapy 


How to start patients on TIMOPTIC: 
Usual starting dosage: one drop 0.2596 TIMOPTIC in 
each eye twice a day. 


How to transfer from current therapy to HMOPTIC: 

1. On the first day: continue with the agent(s) already 
being used and add one drop 0.2596 TIMOPTIC in each 
eye b.i.d. 


2. On the second day: discontinue the previcusly used 
agent(s) and continue with TIMOPTIC in each eye b.i.d. 


If clinical response is not adequate: 
Dosage may be increased (from the 0.2596 solution) by 
changing to one drop 0.596 TIMOPTIC twice-a cay in 
each eye. Dosages above one drop of 0.5% TIMOPTIC 
twice a day generally have not been shown to produce 
further reduction of IOP If the intraocular pressure 
Is maintained at satisfactory levels, the dosage schedule 
may be changed to one drop once a day in each eye. 
Because of diurnal variations in intraocular pressure, 
satisfactory response to the once-a-day dose is 
best determined by measuring the intraoculer pressure 
at different times during the day. 
In patients with a history of severe cardiac disease, 
pulse rates should be checked. 





CONTRAINDICATIONS: TIMOPTIC is 
contraindicated in patients who are hypersensitive to 
any component of this product. 

PRECAUTIONS: Should be used with caution in 
patients with known contraindications to systemic use 
of beta-adrenergic receptor blocking agents. These 
include bronchial asthma; sinus bradycardia and 
greater than first-degree block; cardiogenic shock; 
right ventricular failure secondary to pulmonary 
hypertension; congestive heart failure; concomitant 
use with adrenergic-augmenting psychotropic drugs. 
In patients with a history of severe cardiac disease, 
pulse rates should be checked. Patients who are 
already receiving a beta-adrenergic blocking agent 
orally and who are given TIVOPTIC should be 
observed for a potential additive effect either on the 
intraocular pressure or on the known systemic effects 
of beta blockade. 

Sufficient clinical data have not been obtained to 
show safety or efficacy in narrow-angle or 
angle-closure glaucoma 
Pregnancy: TIMOPTIC has rot been studied in 
human pregnancy. The use of TIMOPTIC in pregnant 
women requires that the anticipated benefit be 
weighed against possible hazards. 

Use in Children: Since clinical studies in children have 
not been done, TIMOPTIC is not recommended for 
use in children at this time. 

ADVERSE REACTIONS: Occasionally, signs and 
symptoms of mild ocular irritation have been reported. 
Local hypersensitivity reactions have occurred rarely. 

Slight reduction of the resting heart rate (mean 
reduction 2.9 beats /minute, standard deviation 10.2) 
has been observed in some oatients. Rarely, episodes 
of acute bronchospasm have been reported in patients 
with bronchospastic disease (see PRECAUTIONS) 
Note: TIMOPTIC has been used in patients with 
glaucoma wearing conventional (PMMA) hard 
contact lenses, and has generally been well tolerated. 
TIMOPTIC has not been studied in patients wearing 
lenses made with materials other than PMMA. 

HOW SUPPLIED: 
TIMOPTIC Ophthalmic Solution, 0.2596 
TIMOPTIC Ophthalmic Solution, 0.596 
Both are available in 5-ml plastic OCUMETER* 
Ophthalmic Dispenser with a controlled drop tip 
J9TMOB8 (DC7046006) 


MS D For more detailed information, 
— CONSU your MSD representative and 
IERGK the full Prescribing Information. 
Merck Sharp & Dohme, Division of 
Merck & Co., INC., West Point, Pa. 19486 
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—ANNOUNCEMENT— NAIIUNAL SPHING MEE I ING 


at 
e a 
Bausch & Lomb External Disease Fellowship 
Stipend: $15,000.00 per year THE 
Number: 2 
Requirements: | u April 20-23, 1980 
» 1) Curriculum vitae and bibliography Ophthalmology Speakers: 
! 2) Preceptor and site of fellowship” Perry S. Binder, M.D., San Diego, California 
3) Summary of proposed project Oliver Dabezies, M.D., New Orleans, Louisiana 
4 Lina f ication is March 1. 1980 Johnny Justice, Houston, Texas 
) Deadline for application is March 1, Kenneth T. Richardson, Jr., M.D., Anchorage, Alaska 
l l C. William Simcoe, M.D., Tulsa, Oklahoma 
Selection Committee: PS 
i l , ! ryngology Speakers: 
Denis M. O'Day, M.D., Vanderbilt University Gerald Healy, M.D., Boston, Massachusetts 
Chandler Dawson, M.D., Proctor Foundation Frog ware, wE —— 
aude Warren, M.D., Mobile, Alabama 
Walter Stark, M.D., Johns Hopkins University. James Willoughby, M.D., Kansas City, Missouri 
Contact: Latest on Intraocular Lenses, Extended Wear Contact Lens- 
es, Retinal Photography, Fluorescein Angiography, Refractive 
die M. O'Day, M.D. Keratoplasty, Glaucoma, and Computerized Visual Fields. 
irector , , LATEST on Children's Head and Neck Malignancy, Facial 
Vanderbilt University Nerve, Perilymph Fistula, Subglottal Stenosis, and Allergy 
Department of Ophthalmology Management. 
Nashville, Tennessee 37232 PLAY the 1979 International Ryder Cup Course during 
| leisure time. 
i *Fellowships may not be used at 


RESERVATIONS: Write directly to The Greenbrier, White Sul- 
phur Springs, West Virginia for hotel accommodations. 


ADVANCE REGISTRATION: Fee of $175 required; checks pay- 
able to The West Virginia Academy of O&O. Send to: J. Elliott 
Blaydes, M.D., The Blaydes Clinic, Frederick & Woodland, 
Bluefield, West Virginia 24701 


AMA CREDIT CATEGORY I 


INTRODUCING 
The graczyk distribution company 
51 W. ALTGELD * GLENDALE HEIGHTS, ILL. 60137 « (312) 653-3375 


Who has brought together leading companies which represent the finest 
equipment and instruments in the ophthalmic field. Their names are 
synonymous with quality and excellence and their combined expertise is 
available to you through the Graczyk Distribution Company. 


HOUSE OF VISION KARL ILG INSTRUMENTS 
CARLSON MANUFACTURING CO. *RUDOLPH BEAVER, INC. 
S. JACKSON, INC. MEDI-MEDIA 


* FEATURING BEAVER MICRO-SHARPS 


A razor-thin, ultra-sharp and finely-pointed SYSTEM 75° SELECTIONS 

stainless steel blade is firmly embedded in No. 7511 SMALL 15° 1.5 mm 
color coded plastic tips that fit all Beaver Gold É 

chuck handles. T 


The blade is exposed and fixed at three — MEDIUM 15° 3.0 mm 
positions, Under the operating or lab micro- ue — 


Vanderbilt University, Proctor Foundation, or 
Johns Hopkins University. 








scope, MICRO-SHARPS reveal many jepem 
cooperative features; good visibility, color p 7515 0 mm 
contrast for guidance, rigidity and optimum ee pm a 
blade-edge angle. They are packaged 

guarded and sterile. No. 7530 30° 3.5 mm 


SIREN p 


No. 7545 45* 3.0 mm 
Tan 
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Announcing 


The Thirty-Second Annual Clinical Conference 
The Chicago Ophthalmological Society — May 23- & 24, 1980 
The Drake Hotel, Chicago, lllinois 


Preliminary Speaker Program 


af 


Frederick S. Brightbill, M.D. “Corneal Pathglogy and Contact Lens Wear”; "Aphakic Cor- 
rection, Ahead Of, On, Within or Behind the Cornea” 


Stephen M. Drance, M.D. “Complications of Medical Therapy”; 
“Risk Factors in Glaucoma” 

Eugene Folk, M.D. “Common Motility Consultations” 

Eugene Helveston, M.D. “Topics in Motility” 

Richard P. Kratz, M.D. "Comparison of IOL's”; “Honan Pressure Reducer” 

Joel Sacks, M.D. “Headaches in Ophthalmology”; “The Patient with Diplopia”’; 
“Emotional Overlay and Organic Underlay” 

Howard Schatz, M.D. “The ‘Other’ Retinal Vascular Diseases"; “Management of 


Vitreous Hemorrhage”; ‘Complications of Argon Laser 
Photocoagulation for Diabetic Retinopathy” 


Also Presenting 
The Thirty-Sixth Annual Gifford Memorial Lecture 





Joseph S. Haas, M.D. "Juvenile Glaucoma" 
"All Courses approved for CME-Category | Credit 
Program Chairman: David S. Robbin, M.D. 
Cost: $175.00 — Includes registration, dinner dance, two 
luncheons, coffee breaks 
Information Nancy Kintzel 
Registration: Chicago Ophthalmological Society, 310 S. Michigan Ave. 


Chicago, Illinois 60604 — Phone: (312) 786-9468 


AMERICAN SOCIETY OF 
CONTEMPORARY OPHTHALMOLOGY 
15th Annual Meeting and Scientific Assembly 
and 
International Glaucoma Congress IV 
March 9-15, 1980 
Sheraton Twin Towers » Orlando, Florida 
50 Hours CME Credit/Category 1 


DMV II (Vented) Over 100 eminent ophthalmologists under the leadership of Profs. Claes 
Hard i H. Dohlman, Donelson R. Manley, Jack Hartstein, and John G. Bellows, 
ard lenses will present the latest information in clinical ophthalmology. 


IGC IV will be a two-day program, under the direction of Profs. Adolphe 
A. Neetens, Maurice E. Langham, C. E. T. Krakau, Raymond Etienne, 
and Mikhail M. Krasnov; the program, conducted by world-famous ex- 
S.L.R. perts om the newest advances in glaucoma, will emphasize office proce- 
Sas | dures, including improved technological diagnostic procedures for early 
ott lens detection of glaucoma, new drug therapy, refined microsurgical tech- 
Remover y Inserter niques, the increasing use of the laser therapy in glaucoma treatment, and 

many other advances. 
Eminent ophthalmologists will participate in seminars including 
EUROPEAN OUTLET Cataract/Intraocular Lens Surgery, chaired by Dr. Richard C. Troutman; 
Mr. Willi Ott. Kontaktlinsen Strabismus and Pediatric Ophthalmology, chaired by Dr. Donelson R. 
Josefstrasse 53 Postfach 279 Manley; Cornea and External Diseases, chaired by Dr. Claes H. 
CH 8031 Zurich, Switzerland Dohiman; Contact Lens, chaired by Dr. Jack Hartstein; and Cosmetic 
Surgery, chaired by Dr. Pierre Guibor—all with panel discussions and 


DMV Contact Lens Co. question-and-answer sessions. 
i : Tutorials and workshops will be offered in IOL, Strabismus, External 
uality Conta , 
2 2 y C ct Lens Accessories Ocular Diseases, Gonioscopy, Laser Microsurgery, Extended Wear Con- 
ox 2829 - Zanesville, Ohio 43701 tact Lenses, and many other topics. Six-day Pre-Board Intensive Review 


614/452-4787 — Courses will also be offered. 
DMU } FOR FURTHER INFORMATION AND COMPLETE PROGRAM: American 
-— 


— Society of Contemporary Ophthalmology, 6 N. Michigan Ave., Chicago, 
IL. 60602 (312) 236-4673. 


DMV Remover 
Hard lenses 
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UNIVERSAL PERIMETER 






MOST EXACT CENTRAL and/or PERIPHERAL FIELDS 
EXACT RAPID CONFRONTATION and/or PRECISE RECORDING 
KINETIC and/or STATIC 

FOR EVERY PRACTITIONER e and/or PARAMEDICS 

FOR SOLO PRACTICE and/or GROUPS or CLINICS 
WHITE or RED 


Fiber optics illuminates the fixation light and target with 60m Lamberts. Target sizes ol 
i nt I * = >: » = 
10, 20 , and 40 are adequate for almost all examinations. 


Central fields made with the Universal Peri- 
meter compare favorably with those of the 
tangent screen because 10' — 3/1000, 20' — 
6/1000, and 40' — 12/1000, and 60 apostilbs 
is the luminance of a dull white object illu- 
minated with 7.5 ft. candles. The 10° white, 
similar to Goldmann III 4 isopter, extends 
almost to the full field. The 10’ red shows an 
enlarged blind spot and an isopter similar to 
the Goldmann I-3 and may detect the earliest 
central scotomas. Many find that the central 
fields are easier to take and are more repro- 
ducible than with the tangent screen. Periph- 
eral fields are also easily done with the white 
targets. The clear hemisphere affords constant 
observation; the frosted-a uniform back- 
ground. Only 4 square feet of space required, 





"T ju 


Clear Hemi. 





sphere and stand with casters can be adjusted in 
seconds. 
Universal Perimeter Goldman Perimeter 
l6 vr. old healthy girl 38 vr, old healthy woman 





#921 Universal Perimeter, complete with fiber optics, 
caps for reducing the target size, Red and Black grease 
pencils, pad of special charts, and stand with casters 
(specify clear or frosted hemisphere)...... . .. $345.00 





Above, but without stand, for table mounting 


LAE 970.00 L frosted Hemisphere 


WRITE TO THE 


GOOD-LITE COMPANY 


7426 Madison St., Forest Park, Ill. 60130 Phone 312/366-3860, or contact your dealer 
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Fifty- Third Annual 
New York Eye and Ear Infirmary 
Clinical Conference 

“Ophthalmology 1980” 

May 8-9, 1980 
Marriott's Essex House 

New York City 

SPEAKERS 


Arthur Boruchoff, M.D. Marshall M. Parks, M.D. 
Jorge N. Buxton, M.D. Robert D. Reinecke, M.D. 


Robert S. Coles, M.D. Morton L. Rosentha!, M.D. 


John R. Finlay, M.D. Edmundo Salazar, M.D. 
John S. Hermann, M.D. John T. Simonton, M.D. 
Arthur J. Jampolsky, M.D. Byron C. Smith, M.D. 
Philip Knapp, M.D. Orkan Stasior, M.D. 


Gerard R. Labay, M.D. Richard C. Troutman, M.D. 


Others to be Announced 


AMA-CME Credits, Category 1: 16 
Conference Fee: $200.00; Residents: $100.00 
For further information, please write: 
Jane Stark, Conference Registrar 
New York Eye and Ear Infirmary 
310 East Fourteenth Street 
New York, New York 10003 


Distnbuted throughout the Americas by 





FELLOWSHIP 
in 


ANTERIOR 
SEGMENT 


Accepting 
Applications 
For 1980, 1981 


Apply to 
John H. Sheets Assoc., P.A. 


Route 1, Box 210 
Odessa, Texas 79763 





INTRAOCULAR 
LENSES 


Manufacturers of high quality 
intraocular lenses since 1948 
For further information and 
catalogue please contact our 
manufacturing laboratories at: 


Rayner Intraocular Lenses Ltd 
Wilbury Villas, Hove 


East Sussex 
England BN3 6GG 


Telephone: Brighton (STD 0273) 720815.6 


Telex: (FSI Brighton) 87323 
Commence message ‘RAYNE ROPT'’ 


COBURN OPTICAL INDUSTRIES INC. CLEARWATER FLORIDA TEL 800 237 5906 





B. 
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Office communications at a glance 
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Using lights and audible, non-verbal custom designed to meet the specific 
signals, our “Quiet Communicator” en- communications and traffic control 
ables you to monitor the status of office needs of your practice. 

personnel at a glance. Electronic light For more efficient office operations, 
panels are installed easily and inexpen- get the details on Diversatronics' Call 
sively, and your Call System will be | System. Call or write today. 


...making your medical life easier. 


Systems starting from $650 diversatronics inc. 


456 Parkway, Broomall, PA 19008 (215) 356-3995 | 





Conjunctivodacryocystorhinostomy * 
— v 
| itti 
Hl 

Hi 
















Storage Tray Sterilization Tray 
This sturdy plastic tray provides a Constructed of specially anodized Tear Duct Tubes 









convenient method for storage of aluminum, this impact-resistant 

tubes. Outstanding as backup tray protects your tubes as well —— * — M 
storage for refilling the steriliza- as providing a convenient way of able in standard anb ‘a | 
tion tray. sterilization and handling...with special sets Special sizes mav be 






enough pockets to hold all tubes 


from the three Jones Tube Sets. obtained upon request 

















A e A Measuring ** L.T. Jones M.D., Dacryocystorhinostomy, American Journal of Ophthalmology, 
O Scal Volume 59, No. 5, May, 1965. 
A ca e , J.C. Mustarde’, L.T. Jones M.D. and A. Callahan M.D., Ophthalmic Plastic Surgery 
$ This anodized Up-To-Date, Aesculapius Publishing Company, 1970 | 
* “> aluminum scale L.T. Jones M.D. and J.L. Wobig M.D., Surgery of the Eyelids and Lacrimal System, | 
now gives you a Aesculapius Publishing Company, 1976. 
fast way of Additional Information Available From: 






measuring tubes 
tor gno 90 Weiss ou Glas Blowing Co 


mammam dimensions. 
2025 S.W. BRIGGS COURT * BEAVERTON, OREGON 97005 * (503) 644-3507 











le CK 


A THIRD 
GENERATION 


Nee 
-PHQereenet er 


e 


BASED ON FIVE YEARS OF EXPERIENCE AND OVER 
800 LOG-2 PHOTOCOAGULATORS 

DELIVERED THROUGHOUT 

THE WORLD: 


FEATURES: 


Thirty percent more power. @ 
1.5? aperture for close macula work. m 
Unique “‘optimatic” control: — 
single dial setting for optimum 
chorio-retinal reaction. 
New contemporary design 
to complement today’s 
hospital or office decor. 


Standard line voltage operation. 


. Direct or indirect” ophthalmoscope 
delivery system. 


075727072 ]] 


CLINITEX division of varian 


L] PLEASE SEND MORE INFORMATION 
L] PLEASE HAVE YOUR REPRESENTATIVE CONTACT ME 





name title 








hospital or clinic 





address 








B Lh A LL rar cR MEE. o. ^ zip. phone 


INI f EX division of G 183 newbury street / danvers, massachusetts 01923 / USA 


varian 


Oman iau wh PLLA A4» AA^ Ama A B^ a at ~ — 





Here's an ATTENTION-GETTING DEVICE! 


CORDOY CARTWHEEL 
FIXATION LIGHT* 


for ophthalmoscopy, retinoscopy, and other procedures. 


USES: 


The perfect non-accommodative wide angle fixation target 
for retinoscopy, ophthalmoscopy, and muscle balance 














A moving hypnotic target especially useful in holding interest 
of children (Ask questions like: Is it rotating clockwise or 
counter-clockwise? How many colors do you see?) 

FEATURES: 
e Has no moving parts. €e Requires no maintenance 
e Hass —* circuitry with easily replaceable bulbs (two 
spare bulbs are included) 
Can be plugged into any electrical unit or wired to the Franklin 
Refraction Desk. Just position it on the wall or counter and 


it is operative ONLY $6295 
ik Des nbe | more detail ır The Retir SCODy 


Book" by John M. Corboy, M D. (Charles B Handsome walnut frame is approximately 
slack Co )79), New Jersey 15"x15"x4' ; unit weights about 4 pounds 


HI-TEK TELEPHONE DIALER 
autotouch 


€ EA 40 NUMBER MEMORY SAVES YOU TIME/ELIMINATES ERRORS. 
quam, rub. "noe. Just push a button. Number is dialed from memory. Works on 
he VR NICE, HIG, aa both push button and rotary phones. Important phone numbers 
pep emergency calls, etc.) at your fingertips. Recall button re-dials last 
à A fe “Rea. called even if not in memory. 8'x9 


MPROVES OFFICE $4 7O95 ^en so 


EFFICIENCY 


[2p c Cal YOUR OWN 24 HOUR 
cor eL ANSWERING SERVICE! 
Model 80-A combines remote control and voice actuat 


Gets your message from any phone, anywhere in ! 
Voice actuation lets your caller speak as long as ht 


SOOM, 326995 ts 

































MODEL 40 
SHOWN 
























Franklin Instrument Division Use this coupon. The 





26200 Industrial Blvd. reflect a 10% saving ar 

Hayward, CA 94545 shipping costs 

Send. |. Corboy Cartwheel Fixation Light @ $62.95 

Send |  . Hi-Tek Autotouch Automatic Telephone (Model 4C aler @ $179.95 
Send Literature on Autotouch Models 20-A and 60-A 

Send | Record a Call Instrument, Model 80-A @ $269.9* 

Send — Literature on Record a Call Models 60-A and 70-A 

NAME — — —— "— 

ADDRESS .. cc— — — 


A —— — — 


The world’s preferred features... 
waiting for your preference 








Mentor made it happe: 


We put together four different combina 
of the world’s most accepted design feat 
You can keep it basic, or you can be pt 
pared for advanced techniques. Either 
you will have an instrument of highest 
quality, guaranteed for three years. 
The Mentor* Endo-Photo System 
non-contact photography of the endot 
cell layer is one example of an advance 
technique pioneered by Mentor. Othe: 
choices include converging or parallel o 
lever or drum magnification selection, 
— or fixed light column, built-in or 


attachable Hruby lens, and accessories 


Some combinations are available nowhet 


else. 

Let us send you the complete story 
what we did. Write for the booklet, 
“The Choice is Yours." Or call toll fre: 
800-225-0460. Mentor Division of 
Codman, Randolph, Mass. 02368. 


— 
odd 
I S i f ie & | ri d F PN e 
| *h [a u zl | I» i A 
. M Sie” ON JE Lu JR 
À $ DIVISION 


l. 


ons 
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e Indirect Ophthalmoscopy 
e I Office Surgery 

Gonioscopy 

* Heavy anodized aluminum construction. 

* Tarnish resistant, lightweight, but extremely 
stable and durable. 

e 4-inch rubber wheels roll freely with 
heaviest patients, yet lock securely 

e 2" thick solid foam rubber mattress 
covered with durable, washable Ebony 
Black vinyl material. Other colors to order. 

e 76” long, 24" wide. Other sizes made 
to order. 
. . . add all five modular accessories shown 





when desired. 
below or as many as you need. 








Optional Universal 
Overhead Projection 
Fixation Light 
No. 140 
Optional Formica 
Roll-out Storage 
Compartment 

No. 110. 

Interior lined with 
washable plastic 
laminate. 17" 













wide, 9°’ deep, 
22” long. 
Optional Formica 
Optional Electric Instrument Shelf Nə, 
Transformer System 120. Rises to level 
No. 130— à Da-Laur of patient's eyes or 
exclusive. Variable higher when required. 
voltage control system Swings under table 
assures proper when not in use. 
instrument illumination, 
Fused and designed for 
any low voltage 
instrument. Electrically 
safe ... fused, grounded 
pilot light. 
Also available . . . Steel 


Step Stool No. 170. 
Bright chrome finish. 
Non-skid rubber top 
and rubber-tipped feet. 





®© 
For full details iHa 


Designed by 
and complete catalog, Ophthalmologists 
contact: 1 for Ophthalmologists & 


DA-LAUR INCORPORATED 


Dept. J, 140 Crescent Road « Needham Heights, Mass. 02194 e (617) 444-3690 


A New 


. Method For The 
Control Of 


Glaucoma 


KRUPIN-DENVER EYE VALVE 10 xev 


A VALVE FOR SURGICAL RESULTS 
THE CONTROL OF Postoperative 1O.P. < 24mm Hg. 
NEOVASCULAR GLAUCOMA orowan 138 39 montnay 
OR IN GLAUCOMATOUS 
EYES WI TH PREVIOUS Ref: Krupin, Theodore, M. D., “Valve Implant in Neovascular 


SURGICAL FAILURE — eom rn tm mnm 


For further information regarding the surgical results and course to be held at Washington University, St. Louis 
please contact Storz Instrument Company —Dept. E 


“Consistent Craftsmanship Since 1893” 





— TM 
7 
Morz stor? 
INSTRUMENT COMPANY 

3365 Tree Court Ind. Bivd., St. Louis, MO 63122 Call toll free 800-325-9500. In Missouri, call collect: (314) 225-5051 








- KELMAN ANTERIOR 
CHAMBER LENS’ 
IOL COURSE 


LENGTH OF COURSE: 
1 Day Workshop — (Given monthly) 












CURRICULUM: 


Anterior vs. Posterior |.0.L.’s 

Contraindications to Anterior |.0.L. 

Advantages of Kelman l.O.L. 

Size and Stability of |.0.L.’s 

Techniques of Insertion into Small 
Incision 

Determination of Anterior Chamber 
Depth 

Maintenance of Anterior Chamber 
During Insertion 

Use of K.I.O.L. in Intracapsular, 
Extracapsular, Cryo or Ultra- 
sound Extraction & as Secon- 
dary Procedure 

Determining Lens Size 

Post-Operative Results 


*lens available to Precision-Cosmet 
and Heyer-Schulte Investigators 




















COST: $125.00 


Video Cassette on 
technique available. 








LIMITED ENROLLMENT 





FOR DATES AND FURTHER DETAILS 
WRITE OR CALL: 


David J. Kelman 
Research Foundation 

150 East 58th Street 

New York, New York 10022 
(212) 838-2870 















NAME 


ADDRESS 








CITY 






STATE 








THE -— COURSE 
N 
PHACO - EMULSIFICATION. 


and The New Kelman Anterior 
Chamber IOL 







Under the direct supervision of 


CHARLES D. KELMAN, M. D. 


GUEST FACULTY includes 


Jordan Burke, M.D. 

E. Reed Gaskin, M.D. 

Lee Hirsch, M.D. 

Leeds Katzen, M.D. 
Richard Keates, M.D. 
Harold Sawelson, M.D. 
Oram R. Kline, M.D. 
Manus C. Kraff, M.D. 
Malcolm S. Roth, M.D. 
Lyle Moses, M.D. 

Jess C. Lester, M.D. 
Howard L. Lieberman, M.D. 
William U. McReynolds, M.D. 
Donald L. Praeger, M.D. 
Ned L. Snider, M.D. 
Joseph Spina, Jr., M.D. 
Charles W. Tillett, M.D. 
Joseph Dello Russo, M.D. 
K. Buol Heslin, M.D. 


Courses given monthly 

























For further information, 
please write or phone: 
The David J. Kelman 
Research Foundation, Inc. 
150 East 58 Street 
New York, New York 10022 


or call (212) 752-8031 


An A.M.A. 40-hour accredited course 
for continuing medical education 










Special fee for residents 
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THE EFFECTS OF TIMOLOL ON CATARACT EXTRACTION AND 
INTRAOCULAR PRESSURE 


S STEPHEN A. OBSTBAUM, M.D., AND MILES A. GALIN, M.D. 
New York, New York 


Acute high intraocular pressure (IOP) * junctival flap, a corneoscleral groove of 


often occurs in the immediate postopera- 
tive period after cataract extraction,’ 
which can contribute significantly to 
postoperative pain. Moreover, rapid pres- 
sure changes in the presence of an imper- 
fect wound may induce leakages that can 
cause complications. Some surgeons rou- 
tinely use postoperative carbonic anhy- 
drase inhibitors to prevent this problem.? 
However, initial response to these drugs 
occurs about two hours after their admin- 
istration, adverse reactions are frequent, 
and the duration of effect is limited.? A 
topical pressure lowering agent of long 
duration and without pupillary effects 
would therefore be desirable. 

Timolol is effective in reducing LOP in 
normal eyes and in eyes with open-angle 
glaucoma.>~? This beta-adrenergic blocker 
administered in a single dose or once a 
day for several successive days can re- 
duce IOP for a 24-hour period without 
pupillary change and without systemic 
effect.5 We undertook a study to deter- 
mine if prophylactic timolol could pre- 
vent postoperative increase in IOP. 


MATERIAL AND METHODS 


We studied two groups of 30 eyes in 
patients who had uncomplicated intra- 
capsular cataract extractions. In 25 eyes of 
each group, an intraocular lens was in- 
serted. The surgical technique in both 
groups consisted of a limbal-based con- 
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approximately 120 degrees, three pre- 
placed 6-0 silk sutures, two or three iri- 
dotomies, cataract extraction using either 
a cryoextractor or capsule forceps, and the 
insertion of an iris-supported lens. Alpha- 
chymotrypsin was not used. At the com- 
pletion of the procedure, two drops of 
timolol (Timoptic) 0.2596 were instilled 
into the operated eve in one group and not 
in the other. 

Surgery was performed on an ambula- 
tory basis in all cases. The patients were 
unrestricted in mobility and activity after 
the procedure. Analgesic agents were not 
routinely prescribed. On the morning 
after surgery, and daily thereafter for four 
davs, the applanation IOP was measured 
as part of the postoperative evaluation. 
This first examination generally was done 
between 20 and 24 hours after surgery. 
The patients were also questioned regard- 
ing the degree of discomfort they had had 
during the preceding hours. 

None of the patients in these groups 
received other medications except those 
necessary for other medical purposes 
(digitalis, diuretics, and the like). 


RESULTS 


Both the control and timolol maleate 
groups had statistically similar preopera- 
tive IOPs. One day postoperatively, the 
IOP in the control group had risen sig- 
nificantly above the preoperative level, 
whereas in the timolol group, the IOP 
was essentially unchanged (Table). These 
differences are statistically significant at 
the .01 level. 

Six patients who did not receive timolol 
had IOP increases that exceeded 6 mm 
Hg, in contrast to one patient receiving 
timolol. No treatment was given any pa- 
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rable to epinephrine in a concentration of 
1.0% to 2.0%. In general, dipivalyl epi- 
nephrine was better tolerated than epi- 
nephrine and there were fewer com- 
plaints of ocular irritation and burning. 
We encountered no systemic side effects, 
nor did a maculopathy occur in the ten 
aphakic eyes that we treated. 

However, among the 26 patients in our 
series we did observe six cases (23.1%) 
of follicular conjunctivitis severe enough 
to warrant discontinuation of the drug. 
In each instance the follicular conjunctiv- 
itis resolved after termination of dipiv- 
alyl epinephrine therapy, despite contin- 
uation of other topical antiglaucoma 
medications including pilocarpine. The 
earliest conjunctival reaction was not 
observed until the patient had been 
taking dipivalyl epinephrine for five 
months. Three of our patients tolerated 
dipivalyl epinephrine for 18 to 22 months 
before side effects were noted. Four of the 
six cases of dipivalyl epinephrine toxicity 
occurred in patients with a history of a 
similar response to epinephrine. The two 
other adverse reactions occurred after 18 
and 22 months of dipivalyl epinephrine 
administration in patients who had tole- 
rated 2.0% epinephrine HCl for more 
than two years. One additional patient in 
our series with a known history of epi- 
nephrine intolerance has successfully tol- 
erated dipivalyl epinephrine 0.1% during 
her 26-month participation in this study 
to date. Our findings suggest that dura- 
tion of exposure is an important factor in 
the development of sensitization to topi- 
cally applied dipivalyl epinephrine, and 
we speculate that the prevalence of ad- 
verse external ocular effects will increase 
with time. 


SUMMARY 


Of 26 patients enrolled in a study de- 
signed to assess the usefulness of dipival- 
yl epinephrine 0.1%, administered topi- 


cally at 12-hour intervals, for lowering 
intraocular pressure in patients with glau- 
coma and ocular hypertension, six pas 
tients (23.1%) developed adverse external 
ocular side effects severe enough to re- 
quire that the drug be discontinued. Four 
of these six patients had a history of 
previous intolerance to epinephrine. The 
other two had successfully used epineph- 
rine HCl 2% for more than two years 
before being treated with dipivaly] epi- 
nephrine and developed an adverse reac- 
tion after taking the drug 18 and 22 
months, respectively. One patient with a 
history of epinephrine intolerance has 
successfully used dipivalyl epinephrine 
for 26 months to date. Our observations 
suggest that duration of exposure is an 
important factor in the development of 
sensitization to topically applied dipival- 
yl epinephrine. 


REFERENCES 


l. Mandell, A. I., Stentz, F., and Kitabchi, A. E.: 
Dipivaly] epinephrine. A new pro-drug in the treat- 
ment of glaucoma. Trans. Am. Acad. Ophthalmol. 
Otolaryngol. 85:268, 1978. 

2, Kohn, A. N., Moss, A. P., Hargett, N. A., Ritch, 
R. Smith, H., Jr., and Podos, S. M.: Clinical compar- 
ison of dipivalyl epinephrine and epinephrine in the 
treatment of glaucoma. Am. J. Ophthalmol. 87:196, 
1979. 

3. Wei, C., Anderson, J. A., and Leopold, I. H.: 
Ocular absorption and metabolism of topically ap- 
plied epinephrine and a dipivalyl ester of epineph- 
rine. Invest. Ophthalmol. Visual Sci. 17:315. 1978. 

4. Yablonski, M. E., Shin, D. H., Kolker, A. E.. 
Kass, M., and Becker, B.: Dipivefrin use in patients 
with intolerance to topically applied epinephrine. 
Arch. Ophthalmol. 95:2157, 1977. 

5. Becker, B., and Morton, W. R.: Topical epi- 
nephrine in glaucoma suspects. Am. J. Ophthalmol. 
62:272, 1976. 

6. Kaback, M. B., Podos, S. M., Harbin, T. 8. Te. 
Mandell, A., and Becker, B.: The effects of dipivaly] 
epinephrine on the eye. Am. J. Ophthalmol. 81:768, 
1976. 

7. Mandell, A. L, and Podos, S. M.: Dipivalyl 
epinephrine (DPE). A new pro-drug in the treatment 
of glaucoma. In Leopold, I. H., and Burns, R. P. 
(eds. Symposium on Ocular Therapy, vol. 10. 
Washington, D. C., John Wiley and Sons. 1977. pp. 
109-117. 


VOL. 88, NO. 6 


acetate drops in both eves four times daily for two 
weeks. This produced prompt relief of both signs 
and symptoms with continued administration of 
pilocarpine HCI 2% four times daily. 

In November 1976 the patient was given dipivaly! 
epinephrine drops in addition to the 2% pilocarpine 
and did well initially, both with regard to comfort 
and to control of intraocular pressure. It was not 
until September 1978, 22 months after dipivalyl 
epinephrine therapy had been initiated, that a prob- 
lem was noted. Examination then revealed bilateral 
moderate conjunctival injection with pronounced 
follicular changes. Dipivalyl] epinephrine drops 
were discontinued; pilocarpine therapy was contin- 
ued. The follicular conjunctivitis had resolved com- 
pletely by November 1978. 

Case 6—A 70-vear-old woman had known open- 
angle glaucoma since 1970. A sclerectomy and a 
trabeculectomy in the left eve had been performed 
in 1971. When first examined by us in September 
1976. she was instilling epinephrine HC] 2% in both 
eves twice daily and had been using this medication 
without adverse effect for at least two years. No 
signs of epinephrine toxicity were evident, but intra- 
ocular pressure was high in both eyes. 

The epinephrine drops were discontinued and 
dipivalyl epinephrine therapy was initiated in June 
1977. Intraocular pressure was satisfactorily con- 
trolled and the patient did well until April 1979, 
when she complained of bilateral ocular irritation. A 
mild follicular conjunctivitis was present. Dipivalyl 
epinephrine was continued but by June 1979 the 
patient’s symptoms were more severe and the follic- 
ular conjunctivitis was more prominent. Discontin- 
uation of dipivaly] epinephrine drops was followed 
by rapid resolution of both the symptoms and the 
follicular conjunctivitis. Intraocular pressure subse- 
quently was controlled in both eyes with timolol 
maleate 0.25% twice daily. 


DISCUSSION 


Undesirable, external ocular side ef- 
fects result from topical application of 
ophthalmic epinephrine preparations. 
They include an irritating, foreign body 
sensation, tearing, and a reactive conjunc- 
tival hyperemia accompanied by varying 
degrees of chemosis and by the formation 
of follicles. Such side effects are surpris- 
ingly prevalent; in one series of 50 pa- 
tients, Becker and Morton? reported that 
only ten patients (2096) were able to take 
epinephrine for four to five vears. Adverse 
effects involving the external eve were 
most common and were encountered in 
two thirds of the patients studied. 

Dipivalyl epinephrine is considerably 
more lipophilic than the parent epineph- 
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rine molecule, enabling it to penetrate 
much more readily into the eve? This 
property apparently accounts for its abili- 
tv to reduce intraocular pressure at much 
lower concentrations than epinephrine. 
Yablonski and associates? described 12 
patients who had previously showed an 
intolerance to epinephrine. When retested 
with epinephrine, 83% experienced an 
adverse reaction whereas only 8% (one 
eve) responded adversely to topical ad- 
ministration of 0.196 dipivaly] epineph- 
rine. In a double-masked crossover study 
comparing 2.0% epinephrine HCl with 
0.1% dipivaly] epinephrine, Kohn and 
associates? encountered two patients who 
suffered severe ocular side effects related 
to epinephrine administration and had to 
be withdrawn from the study. Dipivalyl 
epinephrine produced no side effects that 
required termination of the drug. More- 
over, among patients completing the 
studv, there were complaints of burning 
and ocular irritation in 23.596 (eight eyes) 
receiving epinephrine but only in 2.9% 
(one eve) receiving dipivalyl epinephrine. 
Other studies show a similar increased 
tolerance of 0.1% dipivalyl epinephrine 
in comparison to 1.0% to 2.0% epineph- 
rine, ^9" 

However, previous studies do not con- 
sider the effect over prolonged periods of 
time. Yablonski and associates? followed 
up their patients from three weeks to 
seven months (mean 3.6 months). Kohn 
and associates? studied their patients for 
six months, but the subjects received each 
medication (epinephrine and dipivalvl 
epinephrine) for three months only with a 
two-week washout period separating the 
therapeutic trials. In other studies! the 
patients were followed up for an even 
shorter interval. 

Our experience with the use of dipiv- 
aly] epinephrine for the treatment of 
glaucoma was similar to that of others. 
Dipivaly] epinephrine 0.1% reduced 
intraocular pressure in a manner compa- 
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and free ot significant external inflammation. How- 
ever, after eight months of therapy (January 1978), 
the patient had mild foreign body sensation and 
minimal follicular changes were noted in each lower 
tornix. Dipivalyl epinephrine therapv was contin- 
ued, but foreign body sensation, conjunctival hyper- 
emia, and follicular changes of increasing severity 
vere encountered, requiring that dipivaly] epineph- 
rine be terminated in May 1978. The foreign body 
sensation was no longer present two weeks later and 
the conjunctival follicles resolved slowly but pro- 
ore ssively 

2—A 72-year-old woman had open-angle 
glaucoma first diagnosed in 1975. Initially, intraocu- 
lar pressure was satisfactorily controlled in both 
eyes with epinephrine HCl 2% twice daily and 
pilocarpine HCl 4% four times daily. In November 
(976 the patient first complained that her eyes were 
continually red. Examination revealed bilateral con- 
junctival hyperemia and follicles in each lower 
fornix. The epinephrine HCI drops were discontin- 
the conjunctival hyperemia resolved 
promptly, and the follicles disappeared within sev- 
eral weeks. A subsequent trial of epinephryl borate 
also produced a follicular conjunctivitis that re- 
solved when the medication was discontinued. 

Dipivalyl epinephrine was instituted in February 
(978. Both eyes were white and quiet until the 
patient's fifth monthly visit (June 1978), when a 
moderate follicular conjunctivitis was diagnosed. 
treatment was continued, but by August 1978 the 
follicular conjunctivitis was more prominent and 

as now associated with ocular irritation and exces- 

ve lacrimation. Therefore, dipivalyl epinephrine 
therapy was discontinued. The conjunctival signs 
and symptoms promptly resolved with 4% pilocar- 
pine HC] therapy. 

(ase 3—An 80-vear-old woman was first noted to 
have open-angle glaucoma in February 1974. Intra- 
ocular pressure was initially controlled in both eyes 
with pilocarpine HCl 1% four times daily, but 
epinephrine HCl 1% twice daily was added to the 
therapeutic regimen in November 1975. By Febru- 
ary 1976 the patient had discontinued the epineph- 
rine drops because of increasing ocular discomfort. 
In June 1977, a trial of E-Pilo-4 was initiated, but 
the patient was unable to tolerate this medication. 
Pilocarpine HCl 4% was reinstituted and caused no 


(ase 


ued and 


discomfort. 

Dipivalyl epinephrine therapy was started in De- 
cember 1977 and was initially tolerated without 
difficulty, However, in August 1978 conjunctival 
hyperemia and follicle formation were observed. 
and in the next month increased substantially, re- 
juiring that the administration of the drug be termi- 
nated. The follicular conjunctivitis resolved within 
two months after discontinuation of dipivaly] epi- 
nephrine drops. Pilocarpine HCl 4% four times 
daily in both eyes was maintained without recur- 
rence of follicular conjunctivitis. 

Case 4—A 69-year-old woman with bilateral 
hronic angle-closure glaucoma underwent bilateral 
peripheral iridectomies in 1974. Postoperatively, her 
intraocular pressure was satisfactorily controlled in 
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both eyes with epinephrine bitartrate 296 twice 
daily, echothiophate iodide 0.25% twice daily, and 
250 mg of acetazolamide four times daily. The 
patient did well until the latter part of 1976, when 
she had difficulty tolerating acetazolamide. 

Epinephrine was discontinued and dipivalvl epi- 
nephrine treatment was instituted in February 1977. 
It was hoped that dipivalvl epinephrine would 
prove to be more effective than epinephrine and 
would permit us to lower the dose of acetazolamide. 
It should be stressed that the patient had used 2% 
epinephrine bitartrate drops continuously for more 
than two years without adverse effect. Dipivaly] 
epinephrine therapy was well tolerated until the 
summer of 1978, when marked conjunctival hyper- 
emia and prominent follicles were observed. and 
increasingly severe itching occurred after each dipi- 
valyl epinephrine instillation (Figure), The dipival- 
yl epinephrine drops were discontinued in August 
1978, and all signs and symptoms resolved despite 
continued administration of echothiophate iodide 
and timolol maleate. 

Case 5—A 73-year-old woman had had bilateral 
peripheral iridectomies performed in 1972 for high 
intraocular pressure in both eyes with extremely 
narrow angles. Intraocular pressure initially was 
controlled in both eyes with pilocarpine HC] 2% 
four times daily, but 
prompting the addition of epinephrine bitartrate 2% 
drops twice daily in May 1976. The patient did well 
until September 1976, when she complained of 


subsequently increased, 


irritation in both eyes and had prominent follicular 
conjunctivitis. Epinephrine was discontinued, and 
the conjunctivitis was treated with 1% prednisolone 





Figure (Theodore and Leibowitz). Case 4. Follic- 
ular conjunctivitis occurring after 18 months of 
dipivalyl epinephrine therapy in a patient who had 
successfully tolerated 2.0% epinephrine for more 
than two years. 
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Dipivalyl epinephrine is an epineph- , 


rine analogue currently under clinical in- 
vestigation for the treatment of glau- 
coma.!2 It is formed by the addition of 
two pivalic acid side chains to the parent 
epinephrine molecule. This renders the 
drug more lipophilic and greatly facili- 
tates its penetration into and through the 
cornea.! As a result, dipivalyl epineph- 
rine produces comparable lowering of 
intraocular pressure at concentrations of, 
one-tenth or less that required for epi- 
nephrine.!? 

This suggests that dipivalyl epineph- 
rine would be better tolerated than epi- 
nephrine, and early studies have support- 
ed this hvpothesis.! However, dipivalyl 
epinephrine is rapidly hydrolvzed to epi- 
nephrine after application to the eye,’ so 
that probably the pro-drug will produce 
some of the same clinical problems as the 
parent compound. We describe herein six 
patients who received topically admin- 
istered dipivalyl epinephrine and devel- 
oped external ocular side effects severe 
enough to require discontinuation of the 
drug. 


SUBJECTS AND METHODS 


Twenty-six patients were enrolled in a 
study designed to assess the usefulness of 
dipivalyl epinephrine for controlling 
intraocular pressure in patients with 
open-angle glaucoma or ocular hyperten- 
sion. Evidence of previous sensitivity to 
epinephrine was not a contraindication to 
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participation in the study. Those patients 
taking topical epinephrine discontinued 
it, and two weeks or longer were allowed 
to elapse before dipivalyl epinephrine 
treatment was initiated. Each patient re- 
ceived dipivalyl epinephrine 0.1% and 
was instructed to instill one drop in each 
eye at 9 A.M. and 9 P.M. daily. Patients 
were examined at monthly intervals dur- 
ing the first year and every two months 
thereafter. Each patient was maintained 
concurrently on those antiglaucoma med- 
ications required to control the intraocu- 
lar pressure. 


CASE REPORTS 


Of the 26 patients under investigation, six (23.1%) 
developed adverse external ocular side effects severe 
enough to require that the drug be discontinued. 
Four of these six patients had a history of previous 
intolerance to topical epinephrine. The remaining 
20 patients did not show any significant or persistent 
adverse effects because of dipivalyl epinephrine 
administration. Of this latter group, only one had a 
previous history of epinephrine intolerance. 

Case |1—A 75-year-old woman had bilateral 
open-angle glaucoma first diagnosed in 1962. She 
had undergone bilateral intracapsular cataract ex- 
traction of the right eve in 1971 and the left eye in 
1972, penetrating keratoplasty in the right eve in 
1973. and trabeculectomy in the right eye in 1974. 
Intraocular pressure was controlled in both eyes 
with epinephrine HCl 2% twice daily, echothio- 
phate iodide 0.25% twice daily, and 250 mg of 
acetazolamide four times daily. The epinephrine 
had been added to the patient's regimen in May 
1974. Approximately one month later she com- 
plained of an intermittent bilateral foreign body 
sensation and that her eves were continuously red. By 
January 1975, a follicular conjunctivitis of moderate 
severity was noted that initially was controlled by 
intermittent short-term therapy with fluorometho- 
lone 0.1% drops. However, by May 1976, termina- 
tion of epinephrine therapy was necessary. The 
ocular symptoms resolved promptly and the follicu- 
lar conjunctivitis resolved within approximately two 
months thereafter while the patient was maintained 
on echothiophate iodide drops and acetazolamide 
tablets. 

In May 1977, dipivalyl epinephrine therapy was 
initiated. Intraocular pressure decreased from the 
mid-20s (24 to 27 mm Hg) to the high teens (17 to 19 
mm Hg), and at first, both eyes were comfortable 
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larization supports this notion. Although 
the speed of regression made evaluation 
difficult, the data indicate that regression 
of corneal vessels is enhanced by bovine 
aorta extract. 

In the sodium hydroxide experiment, 
an extensive burn was produced and bo- 
vine aorta extract had no effect on corneal 
edema or vascularization. This shows 
that, in the dosage and route of adminis- 
tration used, there are limits to the useful- 
ness of this treatment. 

Aprotinin, a preparation of the Kunitz 
bovine protease inhibitor, has been re- 
ported to be the major protease inhibitor 
in bovine cartilage and aorta.? Its inabil- 
ity to inhibit either corneal vascular- 
ization or edema in corneas cauterized 
with silver nitrate indicates that aproti- 
nin is not the effective molecule in 
bovine aorta extract. 

The observation that a low molecular 
weight fraction of bovine vitreous inhib- 
its endothelial cell growth iri culture is in 
agreement with published interpretations 
that the failure of tumors implanted in the 
vitreous to vascularize is related to factors 
in the vitreous that inhibit vascular pro- 
liferation.!? It also provides evidence 
supporting the concept, recentlv re- 
viewed by Henkind,!! that among the 
factors controlling the vascularization of 
ocular tissues are local retardants of this 
process. 

It is apparent that bovine aorta extract 
is worthv of further investigation. Studies 
are currently in progress to evaluate the 
effectiveness of bovine aorta extract in the 
prevention and treatment of corneal vas- 
cularization in humans. 


SUMMARY 


A low molecular weight fraction of bo- 
vine aortic extract inhibited corneal vas- 
cularization and edema in rabbits when 
administered either subconjunctivally or 
topically as long as 48 hours after injury. 
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The extract also appeared to enhance the 
regression of newly formed corneal ves- 
sels. Topical administration for as long as 
two months had no deleterious ocular 
side effects. Tissue culture experiments 
"showed that analagous fractions prepared 
from bovine vitreous inhibit endothelial 
cell growth. The major growth inhibitor 
of corneal neovascularization was not the 
Kunitz bovine protease inhibitor. 
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16 (Eisenstein and associates). Late-stage 


Fig. 
fluorescein angiogram of same eye as Figure 13 after 
four weeks of topical bovine aorta extract treatment. 
No leakage of fluorescein dye into the cornea is seen. 


extracts or of the active molecules once 
they have been identified and are availa- 
ble. 

The first is whether delayed adminis- 
tration is effective, and the data indicate 
that it is, because subconjunctival injec- 
tion as late as 48 hours after silver nitrate 
cautery inhibits both corneal edema and 
neovascularization as compared to saline 
or aprotinin. This suggests that the inhi- 
bition of edema and vascularization by 
bovine aorta extract is not entirely caused 
by interference with the initial stimulus 
to neovascularization generated by the 
injury. White blood cells, which have 
been suggested to be a proximate stimu- 
lus for neovascularization in the cornea,’ 
are present in large numbers 48 hours 
after injury. The possible clinical rele- 
vance of the effectiveness of delayed 
treatment is obvious. 

A second question is whether evedrops 
are effective and the data indicate that 
thev are. Pilot studies in our laboratory 
have shown that bovine aorta extract is 
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Fig. 17 (Eisenstein and associates). Comparison at 
four weeks after silver nitrate burn between the 


severity of corneal vascularization and edema in 
eyes receiving topical saline, aprotinin, or bovine 
aorta extract. Note the marked inhibition of vascu- 
larization and edema in eves receiving topical bo- 
vine aorta extract therapy compared to eyes treated 
with saline or aprotinin: The "I" bars indicate the 
standard error found through statistical analysis of 
the data. 


recoverable from the anterior chamber 
five minutes after topical administration 
to an intact cornea. Here again, the clini- 
cal implications of these findings are sig- 
nificant. 

A third question is whether newly 
formed vessels will regress when treated 
with bovine aorta extract. This was in part 
prompted by our observation that greater 
differences were found in the degree of 
corneal vascularization between eyes 
treated with bovine aorta extract and con- 
trol eyes several weeks after silver nitrate 
cautery than the differences between 
them in an earlier stage of the experiment. 
There is evidence that, at least in some 
situations, corneal vessels proliferate only 
as long as the stimulus persists.” Because 
silver nitrate stains the cornea indefinite- 
lv, it is possible that in this model there is 
a continuing stimulus, thus complicating 
interpretation of the data. In the suture 
experiment, removal of the suture pre- 
sumably removes the stimulus, and the 
rapid regression of suture-induced vascu- 
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Fig. 13 (Eisenstein and associates). Eye treated 
vith topical bovine aorta extract for three weeks 


tter silver nitrate cautery. Minimal neovasculariza- 


ion and edema are present. Round lesions are the 
iginal cautery marks. 


lenticular opacities when applied topical- 
Iv for as long as two months. 

In the cell culture experiments, a frac- 
nominal molecular weight of 
(0,000 or below prepared from a 1.0M 


tion ot 





Fi l4 (Eisenstein and associates). Late-stage 
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luorescein angiogram of same eve as Figure 11 after 


our weeks of topical saline treatment. Marked leak- 
ige of fluorescein dye from the newly proliferated 
essels is evident. 
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Fig. 15 (Eisenstein and associates), Late-stage 
Huorescein angiogram of same eye as Figure 12 after 
four weeks of topical aprotinin treatment. Marked 
leakage of fluorescein dye from the newly proliferat- 
ed vessels is evident. 


extract of bovine vitreous inhibited endo- 
thelial cell growth in culture. A concen- 
tration of 100 pg/ml inhibited cell growth 
bv 60%. 


DISCUSSION 


Several studies indicate that cartilage, 
aorta, and vitreous contain extractable 
materials, having relatively low molecu- 
lar weights, which inhibit endothelial cell 
growth and vascularization in vivo.! 
Our previous suggestion? that the factor 
which inhibits the growth of vascular 
endothelial cells is a protease inhibitor 
has been questioned, on the basis of data 
from other laboratories as well as our 
own. At least on the basis of tissue culture 
data, it appears that the major growth 
inhibitor is distinguishable from protease 
inhibitor (our unpublished data).9? 

Our study raises several questions that 
have relevance to the possible therapeutic 
use of these fractions of connective tissue 
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Fig. 9 (Eisenstein and associates). Bovine aorta "hA va ipu A n rs — — — — 
extract treated eye four weeks after silver nitrate with topical saline for three weeks atter silver nl - À 
cautery. Subconjunctival bovine aorta extract ad- cautery. Marked neovascularization and edema are 
ministered 48 hours after corneal burn. Minimal Present. 
neovascularization and edema are present. 

both massive, or on the incidence of cor- 
neal perforation. 
NaCl None of the materials used, bovine 
TRASYLOL aorta extract, aprotinin, or NaCl, induced 
Fi sos high intraocular pressure or corneal or 
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Fig. 10 (Eisenstein and associates). Comparison at 
four weeks after silver nitrate burn between the 
severity of corneal vascularization and edema in 
eves administered a single subconjunctival injection 

* 48 hours after cautery of saline, aprotinin, or bovine 
aorta extract. Note the marked inhibition of edema Fig. 12 (Eisenstein and associates). Eve treated 
" and vascularization in eyes treated with bovine aorta with topical aprotinin for three weeks after silver 
extract compared to eyes treated with saline or nitrate cautery. Marked neovascularization and 
aprotinin. edema are present. 
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Fig. 5 (Eisenstein and associates). Aprotinin 
treated eye four weeks after silver nitrate cautery. 

bconjuctival aprotinin administered two hours 
fter corneal burn. Marked neovascularization and 


lema are present. 





Fig. 6 (Eisenstein and associates). Bovine aorta 
extract treated eve four weeks after silver nitrate 
iutery. Subconjunctival bovine aorta extract ad- 
ministered two hours after corneal burn. Minimal 


neovascularization and edema are present. 
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Fig. 7 (Eisenstein and associates). Control eve 
four weeks after silver nitrate cautery. Subconjunc- 
tival saline administered 48 hours after corneal 
burn. Marked neovascularization and edema are 
present. 









eyes treated with either bovine aorta ex- 
tract or saline. Seven davs after suture 
removal, there was virtually complete re- 
gression of corneal vessels in both 
groups. However, in masked observations 
of the animals the examiner selected bo- 
vine aorta extract treated eyes as being 
less vascularized in 8096 of the cases three 
and five days after suture removal. 

In Group 3, the eves burned with 
sodium hydroxide, bovine aorta extract 
showed no effect either on the extent of 
vascularization or edema, which were 





associates). 


(Eisenstein and 
treated eye four weeks after silver nitrate cautery. 
Subconjunctival aprotinin administered 48 hours 


Fig. 8 Aprotinin 


after corneal burn. Marked neovascularization and 
edema are present. 


VOL. 88, NO. 6 





Fig. 2 (Eisenstein and associates). Aprotinin 
treated eye four weeks after silver nitrate cautery. 
Subconjunctival aprotinin administered ten minutes 
after corneal burn. Marked neovascularization and 
edema are present. 


ing the cautery site; 2+, thicker, branch- 
ing vessels reaching the cautery site; 3+, 
vessels surrounding the cautery site and 
arising from limbal areas lateral to the 
site; 4+, vessels beyond the cautery site. 

Fractions of 1.0M extracts of bovine vit- 
reous humor having a molecular weight 
of less than 10,000 were also prepared 
in a manner identical to that used to pre- 
pare bovine aorta extract. The ability of 
the vitreous fraction to inhibit the growth 
of bovine aortic endothelial cells in tis- 
sue culture was tested by previously des- 
cribed methods.4 


RESULTS 


The Table shows the number of eyes in 
each treatment group. A single subcon- 
junctival dose of bovine aorta extract, 
given ten minutes, two hours, or 48 hours 
after silver nitrate cautery, inhibited cor- 
neal edema and vascularization when 
compared with saline or aprotinin con- 
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TU 
Fig. 3 (Eisenstein and associates). Bovine aorta 
extract treated eye four weeks after silver nitrate 
cautery. Subconjunctival bovine aorta extract ad- 
ministered ten minutes after corneal burn. Minimal 
neovascularization and edema are present. 


trols (Figs. 1 to 10). Bovine aorta extract 
applied topically was similarly effective 
(Figs. 11 to 17). 

Group 2, the experiment in which re- 
gression of suture-induced neovascular- 
ization was studied, was difficult to evalu- 
ate because of the rapid regression of 
corneal vessels after suture removal in 





Fig. 4 (Eisenstein and associates). Control eve 
four weeks after silver nitrate cautery. Subconjunc- 
tival saline administered two hours after corneal 
burn. Marked neovascularization and edema are 
present. 
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TABLE 
e EXPERIMENTAL DESIGN 
pu | . No. of Eyes P 
Groups Saline Bovine Aorta Extract Aprotinin 
E "UPS — o = . 
Group | 
Subconjunctival injection 
interval after AgNO, 
cautery 
IO min j 5 5 
2 hrs 5 5 9 
48 hrs 4 5 5 
Eyedrops after AgNO, 10 10 8 
cautery 
Group 2 
E vedrops after suture 6 6 0 
removal 
Group 3 
Eyedrops after NaOH burn 12 12 0 


opposite eye received 0.9% NaCl drops 
using the same dosage schedule. 

Group 3 was used to determine against 
how severe an injurv bovine aorta extract 
was effective. With the rabbit under gen- 
eral anesthesia, a cotton pledget soaked in 
LOM NaOH was applied to all but the 
peripheral 2 mm of the cornea for one 
minute, removed, and the eve flushed 
with 0.9% NaCl. Eyedrops (bovine aorta 
extract or 0.9% NaC1) were started imme- 
diately and continued for 14 days in the 
same dosage as Group 1. 

In all experiments, corneal edema and 
vascularization were evaluated for several 
weeks with frequent observations, photo- 
graphs, and fluorescein angiograms. The 
examiner was unaware of which treat- 
ment the animal being studied had re- 
ceived. The extent of corneal edema and 
neovascularization was assessed on an ar- 
bitrary scale of 1+ to 4+ using the fol- 
lowing criteria. Edema: 1+, limited to cau- 
tery site; 2+, bevond the cautery site up 





to, but not including, the visual axis; 3+, Fig. 1 (Eisenstein and associates). Control eye 
four weeks after silver nitrate cautery. Subconjunc- 


including the visual axis; 4+, beyond the "^ Su | 
i tival saline administered ten minutes after corneal 


\ isual axis. Neovascularization: 1s Ves- burn. Marked neovascularization and edema are 
sels thin, nonbranching, and not reach- — present 


THE INHIBITION OF CORNEAL VASCULARIZATION 
WITH AORTIC EXTRACTS IN RABBITS E 
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BARBARA SHUMACHER, B.S., AND EARL CHOROMOKOS 
Chicago, Illinois 


Low molecular weight fractions of car- 
tilage and aorta extracts inhibit angiogen- 
esis induced by neoplasms or chemical 
injury,! ? We previously reported that a 
single subconjunctival injection of 250 pg 
of a low molecular weight fraction of 
bovine aorta extract strikingly inhibits 
edema and neovascularization induced 
by silver nitrate burns of rabbit cornea? 
If molecules isolated from these prepara- 
tions are to have clinical applications, a 
number of questions should first be an- 
swered. We must know how long after 
injury treatment is effective, whether re- 
gression of newly formed vessels is accel- 
erated by the extract, against how exten- 
sive an injury it is effective, and whether 
routes of administration other than local 
injection are feasible. In addition to these 
practical problems, there are other ques- 
tions as to the nature and natural distribu- 
tion of the biologically active molecules. 
Since it has been postulated that a prote- 
ase inhibitor is the active molecule,!@ it 
seems pertinent to study the effectiveness 
of a known low molecular weight bovine 
protease inhibitor. Also of interest is 
whether ocular tissues themselves have 
antiangiogenic properties. In this report 
we describe experiments that address 
these questions. 


From the Departments of Ophthalmology (Dr. 
Goren and Mr. Choromokos), and Pathology (Dr. 
Eisenstein and Mrs. Shumacher), Northavestern 
University Medical School, Chicago, Ilinois. This 
study was supported in part by grants from the 
United States Public Health Service (HL 18625), and 
by the Medical Research Service of the Veterans 
Administration (Dr. Eisenstein). 

Reprint requests to Sevmour B. Goren, M.D., 2419 
Prudential Plaza, Chicago, IL 60601. 
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MATERIAL AND METHODS 


Male albino rabbits weighing 3 to 4 kg 
were divided into three groups and each 
group received a different type of corneal 
injury (Table). In Group 1, silver nitrate 
burns of the cornea were produced as 
previously described.? Fractions of 1.0M 
extracts of bovine aorta (A 10) with a 
normal molecular weight of less than 
10,000 were prepared according to previ- 
ously described methods? in a concentra- 
tion of 2 mg/ml 0.9% NaCl and the solu- 
tion was sterilized by filtration through a 
().2-u Millipore membrane. Treated eyes 
received a single subconjunctival injec- 
tion at the 12 o'clock corneoscleral limbus 
of 0.2 ml of bovine aorta extract at ten 
minutes, two hours, or 48 hours after 
cautery. Control eyes were administered 
subconjunctival sterile saline or aprotinin 
(Trasylol) (250 ug/ml in sterile saline), the 
latter being a commercial preparation of 
the Kumitz bovine protease inhibitor. 

To evaluate the effectiveness of topical 
bovine aorta extract after silver nitrate 
injury, ten eyes were given eyedrops 30 
minutes after silver nitrate cautery and 
continued as a dose of two drops, five 
times daily, five days weekly for four 
weeks. Saline or aprotinin drops were 
used as controls. 

Group 2 was used to evaluate regres- 
sion of corneal vessels. A single 4-0 silk 
suture was inserted into the midcorneal 
stroma 3 mm from the corneoscleral lim- 
bus. Five days later, new vessels had 
proliferated to the site of the suture. The 
suture was then removed and two drops 
of bovine aorta extract were given in one 
eve five times dailv for seven days. The 
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sion all had severe glaucoma during the 
first postoperative week with no previous 
history of glaucoma and a final visual 
acuity of counting fingers with a clear 
graft and pale disks. All three eves had 
received donor tissue the same size as the 
recipient opening; no eyes receiving 
donor tissue 0.5 mm larger than the recip- 
ient opening had this complication. 

Excellent visual acuity with no other 
complications was seen significantly 
more frequently as a result of the com- 
bined procedure than as a result of pene- 
trating keratoplasty in aphakic bullous 
keratopathy (P = .002). 
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edema occurred in patients who were 
already aphakic and had bullous kerato- 
pathy. This is not surprising if one real- 
izes that a high proportion of these 
referred patients probably developed cor- 
neal difficulties because of complicated 
cataract extractions. Vitreous loss and 
prolonged postoperative inflammation 
were probably common, and it is likely 
that cystoid macular edema of clinical 
significance preceded the penetrating ker- 
atoplasty, although it was not generally 
detected by us. The need for a more 
careful determination of macular func- 
tion is certainly suggested by this study. 
Pre-existing retinal disease is not elimi- 
nated by penetrating keratoplasty, and the 
incidence of such disease may be high 
after complicated cataract extractions. 

We have speculated that the high IOPs 
seen after penetrating keratoplasty ** are 
related to surgically induced trabecular 
meshwork dysfunction,*? and can result 
in reduced visual acuity even though the 
high pressure eventually resolves or is 
successfully treated.!? In this series there 
were three eves in which no glaucoma 
had been seen before surgery that devel- 
oped high pressures the first week after 
surgery. All showed poor visual acuity, 
and all had received a donor cornea the 
same size as the recipient opening. All 
had marked cupping with pale disks and 
one had the clinical appearance of ische- 
mic optic atrophy. This was especially 
troublesome to us because we have subse- 
quently found that high pressures during 
the first postoperative week can be elimi- 
nated by using a 0.5-mm larger trephine 
to cut the donor tissue than is used to cut 
the recipient opening.!! These three cases 
show us the importance of eliminating 
high IOP after surgery. 

The overall success rate in aphakic eves 
with bullous keratopathy, or eyes with 
combined grafts and cataract extractions 
for corneal edema (Fuchs’ dystrophy) was 
95% clear grafts. In those undergoing 
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cataract extraction at the same time as 
keratoplasty, there was no clinically sig- 
nificant cystoid macular edema, and ex- 
cept for senile macular degeneration, 
visual acuity was excellent. Machine 
vitrectomy in this group was not associat- 
ed with any serious complications. In 
eyes with combined graft and cataract 
extraction, there were two with senile 
macular degeneration, one with postoper- 
ative glaucoma and resultant poor vision, 
and one failed graft. However, 85% had 
visual acuity of 6/24 (20/80) or better and 
75% had 6/12 (20/40) or better. 


SUMMARY 


We studied prospectively 43 consecu- 
tive penetrating keratoplasties for uncom- 
plicated aphakic bullous keratopathy and 
combined penetrating keratoplasty and 
cataract extraction for bullous kerato- 
pathy and Fuchs’ dystrophy to determine 
final visual acuity and corneal graft clari- 
tv. Two eyes were excluded because of 
death (one patient, two eyes). Of the 43 
eyes in the study, 42 (95%) had clear 
grafts with normal corneal thickness and 
no edema for a minimum follow-up of 
one year. One eye in the aphakic group 
had an irreparable retinal detachment and 
one graft failed. Of the 39 remaining, 27 
(67%) had visual acuity of 6/24 (20/80) or 
better with a median visual acuity of 6/15 
(20/50). Of those with visual acuity less 
than 6/24 (20/80), all had other pathologic 
findings that could explain the decreased 
vision. 

The most common problem seen was 
macular degeneration (visual acuity from 
6/24 [20/80] to 6/60 [20/200]. The next 
most common problem was cystoid mac- 
ular edema, clinically significant in six 
eyes with aphakic bullous keratopathy 
and in none with Fuchs’ dystrophy. Com- 
bined graft and cataract extraction in 
aphakic eyes resulted in significantly 
more cystoid macular edema (P = .009). 
The remaining three eyes with poor vi- 
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TABLE 
FINAÉ. VISUAL ACUITY AFTER PENETRATING KERATOPLASTY FOR APHAKIC BULLOUS KERATOPATHY AND 


COMBINED KERATOPLASTY WITH CATARACT EXTRACTION IN FUCHS’ DYSTROPHY* 


— — — — — — — — — ee — — — 


Aphakic Bullous Keratopathy 


Final 
Eye Visual 
No. Complications Vitrectomy Acuity 


Combined Graft and Cataract Extraction 


Final 
Eye Visual 
No. Complications Vitrectomy Acuity 


l — No 6/12 (20/40) ] — Yes 6/6 (20/20) 
2 = Yes 6/12 (20/40) 2 — No 6/6 (20/20) 
3 — No 6/12 (20/40) 3 — Yes 6/7.5 (20/25) 
4 — Yes 6/15 (20/50) 4 — No 6/9 (20/30) 
5 — Yes 6/15 (20/50) 5 — No 6/9 (20/30) 
6 — Yes 6/18 (20/60) 6 — No 6/9 (20/30) 
i — Yes 6/24 (20/80) 7 — No 6/9 (20/30) 

; CME Yes 6/24 (20/80) 8 — No 6/12 (20/40) 
9 CME Yes 6/24 (20/80) 9 — No 6/12 (20/40) 
10 CME Yes 6/24 (20/80) 10 — No 6/12 (20/40) 
11 CME Yes 6/60 (20/200) 11 — No 6/24 (20/80) 
12 CME Yes 6/60 (20/200) 12 MD No 6/24 (20/80) 
13 CME Yes 6/60 (20/200) 13 MD Yes 6/60 (20/200) 
14 MD Yes 6/60 (20/200) 14 — No 6/12 (20/40) 
15 MD No 6/60 (20/200) 15 — No 6/12 (20/40) 
16 MD Yes 6/60 (20/200) 16 — No 6/12 (20/40) 
17 MD Yes 6/60 (20/200) 17 — No 6/12. (20/40) 
18 MD Yes 6/60 (20/200) 18 — No 6/12 (20/40) 
19 GE. Yes Counting fingers 19 GL Yes 6/60 (20/200) 
20 GL and ION Yes Counting fingers 20 Failed graft — 6/60 (20/200) 
21 Irreparable RD Yes Counting fingers — — — 
22 Deceased Yes — — — — 


23 Deceased Yes — — E — 


ö— — — — — — — — —— —— —— — | 


*MD designates macular degeneration; CME, cystoid macular edema; GL, advanced glaucoma; ION, 


ischemic optic neuropathy; and RD, retinal detachment. 


al acuity or incidence of cystoid macular 
edema were evident between those hav- 
ing and those not having vitrectomy. 

Three eyes that had had no evidence of 
glaucoma or glaucomatous field loss be- 
fore surgery received a donor button the 
same size as the recipient opening and 
developed markedly increased IOP dur- 
ing the first postoperative week (some 
pressures greater than 50 mm Hg). This 
high pressure eventually resolved, but 
visual acuity was poor. All three had 
marked cupping with pale disks and one 
had the clinical appearance of ischemic 
optic neuropathy. All three had clear 
grafts with visual acuity of counting fin- 
gers. No similar high IOPs were seen 
among those receiving a graft 0.5 mm 
larger than the recipient opening. 


DISCUSSION 

There was only one early graft failure 
among the 43 eyes; one with visual acuity 
of 6/15 (20/50) later failed at the end of 
the first vear. This represents a 95% over- 
all success rate for clear grafts with nor- 
mal corneal thickness and no edema after 
a minimum of one year follow-up, a high- 
er rate than has been published previous- 
ly. We are convinced that one important 
reason for this success is the use of an 
adequate vitrectomy whenever indicated. 
In both groups senile macular degenera- 
tion was seen after surgery where it could 
not be seen preoperatively through the 
cloudy corneas and cataracts. 

This study highlights the problems 
with aphakic patients. All of the gross 
clinically significant cvstoid macular 


VOL. 88, NO. 6 


McCarey-Kaufman medium and were 
used within five days of enucleation. All 
surgery was scheduled; none was done on 
an emergency basis. In most of the cases, 
a donor cornea the same diameter as the 
recipient was used; however, in some a 
0.5 mm larger donor was used. In all 
aphakic cases, cryoextraction of the lens 
was performed. In all cases where the 
vitreous was either in the anterior cham- 
ber or in any way evident above the iris 
diaphragm, a subtotal vitrectomy was 
performed with a vitrectomy instrument. 

Topical corticosteroids were used until 
the eve was quiet. Because the 10-0 nylon 
was generally removed at three to four 
months after surgery and only the 16-5. 
suture remained, final visual acuitv was 
obtained in these eves bv careful refrac- 
tion at four to six months after surgery. In 
eves with the single running suture, final 
visual acuity was obtained at eight to 12 
months after surgery when the 10-0 nylon 
suture was removed. 


RESULTS 


Only one graft of the 43 failed. This 
occurred near the end of the first year, 
giving an overall success rate of 95%. 
Possibly, more patients might have prob- 
lems after additional time, but this study 
represents a minimum follow-up of one 
vear for every patient with none lost to 
follow-up. 

Forty-three eyes were included in this 
study; 23 (53%) with uncomplicated 
aphakic bullous keratopathy and 20 (47%) 
with combined cataract extraction and 
penetrating keratoplasty for decompen- 
sated Fuchs’ dystrophy. Donor corneas 
0.5 mm larger than the recipient opening 
were used on 18 (42%) of the eyes. 

One patient with bilateral penetrating 
keratoplasty for aphakic bullous kerato- 
pathy died before final visual acuity was 
obtained. At the last examination before 
death, both corneas were clear but the 
patient was excluded from the study. One 
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patient (one eye) had a total irreparable 
retinal detachment. Among the remainmg 
40 eyes, there were two technical prob- 
lems. One graft failed (2% of total), and 
qne wound dehiscence occurred when the 
nvlon suture was removed. However, this 
was repaired successfully with final visu- 
al acuitv of 6/15 (20/50). 

Of the 39 eyes in which final visual 
acuity was obtained, 23 (5996) had no 
technical or retinal problems. Visual acu- 
itv ranged from 6/6 (20/20) through 6/24 
(20/80). Median visual acuity was 6/12 
(20/40). Only two (9%) of these 23 eyes 
required contact lenses for this final visu- 
al acuitv; 16 of these 23 eyes were from 
the Fuchs’ dystrophy group with com- 
bined procedures and seven from the 
aphakic bullous keratopathy group. The 
eyes with combined graft and cataract 
extraction had significantly better visual 
acuity than the eyes that had been apha- 
kic initially (x2? = 9.75, P = .002) (Table). 

Seven of the 39 eves (1896) had macular 
degeneration with visual acuity in the 
range of 6/24 (20/80) to 6/60 (20/200) 
(median of 6/60 (20/200). Of the seven, 
five were from the aphakic bullous kera- 
topathy group and two were from the 
combined procedure group. This differ- 
ence in the incidence of senile macu- 
lar degeneration between the two groups 
was not statistically significant (x? = 1.39, 
P = 2.36). 

Cystoid macular edema was grossly 
visible in six (30%) of the 20 eyes with 
aphakic bullous keratopathy; none was 
seen in the combined procedure Fuchs’ 
dystrophy group. This difference was sta- 
tistically significant (x? = 6.74, P = .009). 
As this was clinical macular edema that 
could be seen by clinical examination, 
angiograms were not done routinely. 

Vitrectomy was performed on 20 (87%) 
of the 23 eves with aphakic bullous kera- 
topathy and four (20%) of the 20 eyes 
with combined procedures. No statistical- 
ly significant differences in terms of visu- 
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The treatment of bullous keratopathy 
has changed significantly in recent years. 
Fifteen years ago this condition, especial- 
ly in aphakic patients, was considered to 
have a poor prognosis for penetrating 
keratoplasty. More recently, the effec- 
tiveness of combining cataract extraction 
with penetrating keratoplasty in these pa- 
tients has also been questioned. One re- 
cent report? showed visual acuity greater 
than 6/15 (20/50) in only 20% of aphakic 
patients after penetrating keratoplasty for 
bullous keratopathy. 

It has been our clinical impression that 
not only surgical success but improve- 
ment in visual acuity has been far greater 
than that implied by other reports.3-5 We 
were interested in determining both the 
incidence of clear keratoplasties and the 
improvement in visual acuity in patients 
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with aphakic bullous keratopathy or with 
bullous keratopathy in which combined 
graft and cataract extraction were done. 
We also wanted to examine other factors 
that might be involved in these results. 
We undertook a prospective study com- 
paring results in aphakic patients having 
only penetrating keratoplasty with the 
results in patients having combined cata- 
ract extraction and penetrating kerato- 
plasty. We also hoped to gather some 
information about the possible effect of 
high intraocular pressure (IOP) on subse- 
quent visual acuity. 


MATERIAL AND METHODS 


From May 12, 1977, through Aug. 25, 
1977, all of the patients at the University 
of Florida College of Medicine and the 
Washington University School of Medi- 
cine who were scheduled for primary 
penetrating keratoplasty for bullous kera- 
topathy in aphakic eyes or for cataract 
extraction combined with penetrating 
keratoplasty were included. Patients with 
repeat grafts and problems that would 
affect vision such as amblyopia and reti- 
nal pathology were excluded. 

Penetrating keratoplasty was routine. 
using either a running 10-0 nylon suture 
alone or a running 10-0 nylon combined 
with a running 16-y suture (used in 30% 
of cases). All corneas had been stored in 
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because of the continual threat of vomit- 
ing crises, but with sufficient care may be 
worthwhile for corneal perforation or ad- 
vanced corneal scarring. 
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week-old lamellar graft appeared to date 
from, a crisis that she suffered seven 
weeks before death. 

The corneal thinning from the many 
episodes of ulceration in the present case 
extreme. Less advanced corneal 
findings were described in a brief report 
by Cogan!! on a 2-year-old with familial 
dysautonomia. There was inflammation 
in one cornea around an exteriorizing 
calcium plaque, and thinning of Bow- 
man's membrane in the other. A 10- 
month-old infant showed a normal cor- 
nea.'* No abnormality was mentioned in 
the posterior pole. In the present case the 
shallow foveas with one to two lavers of 
ganglion cells resembled those of the eve 
at birth.?? The mild reduction in macular 
ganglion cells and temporal optic nerve 
fibers is not readily explained. There was 
no suggestion that a sustained glaucoma 
had been present either clinically or path- 
ologically. It is not known whether the 
intraocular pressure is high during crises. 

Ocular treatment in familial dvsautono- 
mia has consisted of frequent lubricating 
drops or ointments, and a humidifier at 
night for the large number of patients 
who sleep with their eyes open.® Tarsor- 
raphy and scleral contact lenses have 
been used for corneal ulceration and con- 
junctival flaps for perforation.!? Su- 
perficial keratectomy has occasionally 
been performed for corneal scarring.2 We 
know of no previous report of corneal 
transplantation in familial dysautonomia, 
and indeed the corneas are said to be 
unsuitable for grafting,? although pene- 
trating keratoplasty has been tried on 
other types of dry eves with at least short- 
term success.2!-22 Our patient's lamellar 
graft was successful in sealing the perfo- 
ration, although it did not remain clear. 
Had she lived, the iris prolapse that oc- 
curred during the vomiting crisis would 
have presented a significant problem. The 
prevention of postoperative vomiting cri- 
ses would add greatly to the success of 
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keratoplasty in familial dysautonomia. 
Chlorpromazine, the drug of choice for 
treatment of vomiting crises, and for 
preanesthetic medication,” might be con- 
sidered for more prolonged suppression 
of crises in the postoperative period. Soft 
bandage lenses during crises also should 
be helpful. 

The role of corneal transplant in famil- 
ial dysautonomia remains unsolved but 
the question will arise more frequently as 
the patients are surviving to the third and 
fourth decade.$ Although hazardous, it 
may be a justifiable risk in selected pa- 
tients with perforation or severe corneal 
scarring. Local anesthesia is well tolerat- 
ed by these patients although general 


anesthesia is contraindicated.?? Fresh 
donor cornea with intact epithelium 


should be used and a bandage soft lens 
postoperativelv. However, the need for 
keratoplasty might be reduced if all per- 
sons involved in the patient's care were 
made aware of the importance of prevent- 
ing corneal drying during vomiting crises 
and their medical complications. 


SUMMARY 


A 15-year-old girl with familial dysau- 
tonomia had acute corneal ulcerations 
while on a respirator during a dysautono- 
mic crisis. Within 18 days she developed 
irritating corneal ring calcifications. Sub- 
sequent corneal perforation in the left eve 
was treated successfullv with a lamellar 
graft, followed later by a penetrating graft 
in the right eve under local anesthesia. 
Four davs postoperativelv, the patient 
died during a vomiting crisis. Neuropath- 
ologic studies showed marked cell reduc- 
tion in the superior cervical and trigemi- 
nal ganglia, but slight in the ciliary. The 
foveas appeared immature and macular 
ganglion cells were mildly reduced. The 
corneal button and lamellar grafted cor- 
nea had severe thinning and superficial 
calcification. Keratoplasty familial 
dysautonomia is considered hazardous 


in 
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(Fig. 4, bottom). Sutures demarcated the 
old lamellar keratoplasty. Over the graft, 
the epithelium was thinned to three layers 
with mild keratinization. Bowman's 
membrane was intact only over the lateral 
edges of the graft (Fig. 8, top). Centrally 
there were large calcium nodules at the 
base of the epithelium (Fig. 8, bottom), 
with many polvmorphonuclear leuko- 
cytes in the superficial stroma. The deep 
junction between graft and host was 
marked by vessels, round cells, and a few 
calcium clumps from the old band kera- 
topathy. The findings in the rest of the 
eye, including the macula (Fig. 6, bot- 
tom), were identical to those of the right 
eye (Fig. 7, bottom). 


DISCUSSION 


In the development of corneal compli- 
cations in this typical case of familial 
dysautonomia, corneal anesthesia and 
alacrima both appear to be significant 
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Fig. 8 (Karpik and associates). Lamellar graft on 
left cornea. Top, Graft interface is indicated by 
midstromal vessels and round cells. Donor stroma 
above is relatively acellular and covered by partially 


keratized epithelium. (hematoxylin and eosin, 
x 375). Bottom, Calcium nodules in lamellar graft 
and at graft interface (arrow) (hematoxylin and 
eosin, X200). 
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factors. The anesthesia correlates with the 
moderately severe loss of cells in ,our 
patient’s trigeminal ganglia. Sphenopa- 
latine ganglion cell counts have been 
reported as one-fifth normal in three 


. à . . 
patients, paralleling the alacrima.!* Our 


patient's superior cervical ganglion cells 
were also severely reduced,!? without 
clinical evidence of ocular sympathetic 
denervation.2 Similarly, the diagnostic 
reaction to dilute methacholine is not 
consistently supported by pathologic 
evidence of parasympathetic denerva- 
tion.!^!5 It seems likely that the inconsis- 
tent neuronal changes in familial dysau- 
tonomia are secondary phenomena. The 
primary defect must exist at a subcellular 
level as an enzymatic deficiency in this 
autosomal recessive disease. 

The sensitivity of the cornea in familial 
dysautonomia to rapid ulceration from 
acute drying episodes, particularly during 
vomiting crises, has been well docu- 
mented.26 In our patient, acute drying led 
to rapid development of corneal calcifica- 
tion 18 davs after a severe crisis accompa- 
nied by metabolic alkalosis. A remarkably 
similar acute corneal ring calcification 
was reported in a patient with renal fail- 
ure and alkalosis!® one week after resusci- 
tation for cardiopulmonary arrest, during 
which the cornea had been unprotected 
for two hours. Acute band keratopathy 
has also occurred one to two weeks after 
corneal ulceration in severe keratitis 
sicca, and cicatricial pemphigoid.!? Acute 
calcification thus appears to require acute 
necrosis of tissue in the presence of drv- 
ness. Tvpically, dvstrophic calcification 
of necrotic tissue is delayed davs to weeks 
after necrosis.!? Local alkalosis caused by 
rapid surface loss of carbon dioxide may 
potentiate this process in the cornea.!® 
Mercurial preservatives in ophthalmic so- 
lutions have been questioned as a factor 
in development of band keratopathy!?:!? 
and were present in our patient's medica- 
tions. The calcium deposits in her 11- 





Fig. 5 (Karpik and associates). The iris sphincter 
muscle is normal. Tenting of iris surface is the result 
of its recent prolapse into corneal wound (Luxol 
tast blue, x85). 


ary body was juvenile, with many myeli- 
nated nerves in its stroma shown by 
Luxol fast blue. The macula had a long, 
shallow slope to the fovea. There were 
three to four layers of macular ganglion 
cells, which decreased to one to two lay- 
ers in the fovea but did not completely 
disappear (Fig. 6, top). Optic nerve fiber 
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Fig. 6 (Karpik and associates). Ganglion cells were 
present throughout multiple sections of both foveae. 
Top, Right eve (hematoxylin and eosin, x75). Bot- 
tom, Left eve (hematoxylin and eosin, x75). 
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bundles were thinned, especially tempor- 
ally, with minimal posterior laminal bow- 
ing and a mild decrease in astrocytes 
(Fig. 7, top). 

On gross examination the left eve mea- 
sured 23.5 x 23 x 23.5 mm. The hazy 
cornea was 11.5 x 12.5 mm, scarred at the 
edge of the ten-week-old lamellar graft 
(Fig. 3, bottom). The surface of the graft 
appeared rough, with a few central calcif- 
ic plaques. Tortuous deep vessels extend- 
ed across the whole width of the graft. 
The optic nerve was 2.5 x 3 mm. The 
inner globe appeared normal. 

On microscopic examination, the left 
cornea was thinned to 0.2 mm centrally, 
increasing to 0.8 mm at the periphery 














Fig. 7 (Karpik and associates). Thinned nerve 
bundles and mild gliosis on the temporal side of the 
optic nerves (left). Lamina cribosa has some sugges- 
tion of posterior bowing. Top, Right eye (Luxol fast 
blue, x45). Bottom, Left eve (Luxol fast blue, x45). 
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measured 22.5 x 22 x 22.5 mm. The cornea 
was 1] x 11.5 mm in diameter with a flat 
curvature and contained an 8-mm full 
thickness clear graft, with cloudy periph- 
ery (Fig. 3, top). The iris was prolapsed in 
the wound from 6 to 9 o’clock, and the 
anterior chamber was shallow. Transillu- 
mination showed small peripheral iridec- 
tomies at 6 and 10 o'clock. The optic 





« 


Fig. 3 (Karpik and associates). Top, Clear corneal 
penetrating graft on the right eye. lris prolapse 
inferiorly (arrow). Bottom, 11-week-old lamellar 
corneal graft is cloudy and has a few calcium 
nodules. 


nerve was thin, measuring 2 x 2.5 mm in 
diameter. No gross abnormalities yere 
found in the inner globe. The optic cup 
was 0.2 mm, and the macula had a normal 
vellow color. 

On microscopic examination the graft 
site showed separation of the stromal 
wound edges (Fig. 4, top) but wound and 
donor cornea were completely covered by 
epithelium, one to five layers thick. 
Wound edges were edematous with mild 
polymorphonuclear cell infiltrate. The 
host cornea had marked superficial pan- 
nus, absent Bowman’s membrane, and 
mild midstromal vascularization. The 
angle was narrow and the iris extensively 
prolapsed into the wound without evi- 
dence of reaction. Sphincter (Fig. 5) and 
dilator muscles appeared normal. Occa- 
sional nuclei were found in the posterior 
cortex of the lens, and the lens bow was 
poorly formed. The structure of the cili- 





Fig. 4 (Karpik and associates). Top, 4-day -old 
penetrating corneal graft of right eye is bridged by 
epithelium and has iris in the wound (hematoxylin 
and eosin, X7). Bottom, Remarkably thin cornea of 
the left eve 11 weeks after lamellar graft for perforat- 
ing ulceration (hematoxylin and eosin, X7). 
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tollowing day a 6.5-mm lamellar keratoplasty was 
performed by one of us (K. H. S.) using local anes- 
thesia and intravenous diazapam, monitored by an 
anesthesiologist. A similar thin lamellar graft froma 
cornea preserved in MeCarey-Kaufman medium was 
sutured in place with a running 10-0 nvlon suture. 
initially, marked relief of symptoms from the calci- 
um deposits and improvement in vision resulted. 
Within two to three weeks, vessels penetrated the 
graft interface, and visual acuity diminished to 
6/120 (20/400), although she remained comfortable. 

The right eve continued to be irritable and red. 
with visual acuity of less than 6/60 (20/200). The 
patient and her family strongly desired surgical 
treatment for her local symptoms and poor vision. 
The cornea was believed to be too scarred for vision 
to be improved by debridement and chelation. On 
lan. 28, 1978, a 7.5-mm penetrating keratoplasty was 
performed under local anesthesia, and covered with 
a Bausch and Lomb plano T bandage soft lens. The 
patient reported her “best vision in years” on the 
first postoperative day and was able to read for the 
first time in a year through the crystal clear graft. 

The patient was discharged on the second postop- 
erative day in good condition. On the following day 
she had a vomiting crisis. Hospitalization was ad- 
vised but refused. She was brought to the hospital 
on the fourth postoperative day and died in the 
emergency room. An autopsy was performed and the 
eyes were removed eight hours after death. 


RESULTS 


At autopsy, bilateral lower lobe bron- 
chopneumonia, scoliosis, and healed gas- 
tric ulcers were found. No fungiform pa- 
pillae or taste buds were found in the 
tongue. The cerebral cortex, pons, and 
cerebellum were normal. The dorsal root 
and sympathetic ganglia were about one- 
half the normal size, and the trigeminal 
ganglion had moderately severe loss of 
nerve cells and residual nodules of 
Nageotte. Nerve cell counts of the ciliary 
and superior cervical ganglia were 91 and 
13% of normal, respectively, as reported 
by Pearson and Pytel,!3-14 

The 8-mm corneal button removed 
trom the right eye five days before death 
was thinned to 0.2 mm and hazy. Numer- 
ous white nodular foci, slightly elevated. 
were present over the anterior surface ina 
circular pattern (Fig. 1). There were su- 
perficial and deep stromal vessels. On 
microscopic examination, the epithelium 
had mild parakeratosis laterallv, becom- 
ing thick and epidermalized centrally. 
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Fig. 1 (Karpik and associates). Corneal button 
removed from right eye, showing ring of calcium 
nodules (arrows). 


The stroma showed a gradual thinning to 
about 15 lamellae in the center. Bow- 
man's membrane was present onlv at the 
edges of the button. Calcium nodules in 
the superficial stroma protruded to the 
epithelial surface in some areas (Fig. 2). 
The thin-walled vessels were surrounded 
bv a few polvmorphonuclear leukocytes 
and eosinophils. Descemet’s membrane 
and endothelium were normal. 

On gross examination the eves were 
small for the age or body weight, which 
was that of a 7-year-old. The right eve 





Fig. 2 (Karprik and associates). Right eve, Inset: 
marked thinning of corneal button with midstromal 
vessels and calcium nodule (asterisk) (hematoxylin 
and eosin, x 15). Calcium nodule is partly within the 
epithelium, which is absent superficially (hematoxy- 
lin and eosin, x65). 


J 


W 


WX 


CORNEAL TRANSPLANTATION IN 
FAMILIAL DYSAUTONOMIA 


ALICE G. KARPIK, M.D., BARBARA W. STREETEN, M.D., 
KENNETH H. SPITZER, M.D., AND JAMES L. MCGRAW, M.D. 


Syracusg, New York 


Familial dysautonomia often involves 
the cornea. The ocular signs, first de- 
scribed by Riley and associates,! include 
alacrima, corneal hypesthesia, and exo- 
deviations. In severely anesthetic cor- 
neas, ulceration and scarring can be exten- 
sive.!-3 Associated systemic signs include 
excessive sweating, intermittent hyper- 
tension, muscular hypotonia, absent deep 
tendon reflexes, and vomiting.!~7 Defini- 
tive diagnosis depends on an absence of 
fungiform papillae in the tongue, absent 
flare response to intradermal histamine, 
and miosis after instillation of 2.5% 
methacholine.® No specific defect has 
been found to explain this widespread 
autonomic and sensory dysfunction, 
transmitted as an autosomal recessive 
disease among Jews of Ashkenazic de- 
scent.4 Similar syndromes in other ethnic 
groups 58710 may be the result of an 
unrelated mutation.® 

Corneal transplantation has not previ- 
ously been reported as a treatment of the 
corneal opacification in familial dysauto- 
nomia and pathologic reports are incom- 
plete.!112 The following is a pathologic 
study of a 15-year-old girl who underwent 
lamellar keratoplasty in one eye and a 
penetrating keratoplasty in the other, be- 
fore death during a vomiting crisis. 


CASE REPORT 


A 15-year-old Jewish girl was first seen in March 
1964, at age 17 months because of alacrima and 
bilateral corneal ulceration. Familial dysautonomia 
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was diagnosed by the Department of Pediatrics at 
Upstate Medical Center and confirmed at the Dysau- 
tonomia Clinic of New York University.!?:! 

The patient subsequently had many hospital 
admissions, up to seven per year, for vomiting 
crises, fever, pneumonia, and chronic obstructive 
lung disease. She had hypoxic seizures during vom- 
iting crises, an ataxic gait, and an electroretinogram 
showing diffuse disorganization and slowing bilat- 
erally with bursts of sharp waves. At age 15 years, 
her height of 134 cm and weight of 26 kg was less 
than the third percentile for her age. 

The patient's ocular treatment was carried out by 
one of us (J. L. McG.) from the first diagnosis of 
dysautonomia. Initially, artificial tears and topical 
antibiotics were successful, but recurrent ulcera- 
tions resulted in scarring, focal vascularization, and 
thinning of both corneas. The best visual acuity 
recorded was R. E.: 6/18 (20/60) and L. E.: 6/15 
(20/50), maintained at 6/21 (20/70) in recent years. 
No anisocoria, abnormal pupillary responses, stra- 
bismus, significant refractive error, or high intraocu- 
lar pressure was ever found. Corneal involvement 
obscured examination of the posterior poles but the 
disks appeared normal. 

During hospitalization in February 1977, she suf- 
fered a period of metabolic alkalosis with severe 
hyponatremia (serum sodium of 109 mEq/L) result- 
ing in respiratory distress and a grand mal seizure. 
She was intubated and sedated with pancuronium 
bromide (Pavulon), diazapam, and morphine and 
her breathing was assisted by a respirator. For three 
hours she received no eve care until her eyes were 
noted to be injected, and artificial tears were begun 
hourly. When seen the following day by one of us 
(J. L. McG.) she was lying comatose in an oxygen 
ten! with her eyes wide open. The corneas were dry 
with extensive staining and irregularity of the sur- 
face. Artificial tears, antibiotic ointment, and bilater- 
al patching resulted in rapid improvement. Howev- 
er, at her follow-up office visit 18 days after the acute 
exposure, she had fully formed white rings of calci- 
um deposits in the midperiphery of both corneas, 
forming chain-like, rough elevations. This dramatic 
appearance, documented independently by two of 
us |J. L. McG. and K. H. S.), was clearly related to 
the period of hospitalization. Band keratopathy had 
not been noted in the previous 14 years, including 
the last office visit two weeks before hospitalization. 
She had considerable irritation from the irregular 
comeal surfaces so that for the first time her eyes 
were constantly injected and visual acuity decreased 
to 6/60 (20/200) in each eye. 

In November 1977, the patient developed a 1-mm 
acute perforation through the calcium ring of the left 
comea. without evidence of inflammation. On the 
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TABLE 4 


ADDITIONAL SURGERY 


Diabetic Nondiabetic 
RN ee, 


No. 

Condition of Eyes 
Pupillary membranes 6 
Dislocation 2 
Keratoplasty l 
Wound dehiscence 2 
Pars plana vitrectomy 

(endophthalmitis) l 
Retinal detachment 0 
Implant removal 0 
Repair Descemet's 

membrane 0 

Total 12 





Percent No. Percent 
of 87 of Eves of 1,147 
6.9 43 a.d 
23 43 CN d 
Lj T 0.6 
2-3 6 0.5 
1.1 0.3 

11 1.0 
0 0.4 


3. 119 10.4 


the optimum treatment.?4 However, in 
this series, the patients’ clinical course 
appeared to be unrelated to the medical 
treatment for diabetes mellitus. Secondly, 
the clinical evaluation of the fundi by 
ophthalmoscopy may be criticized inas- 
much as subtle fluorescein findings may 
antedate clinically recognizable lesions > 
Lastly, only elderly patients with mini- 
mal or absent diabetic retinopathy were 
considered for surgery, and complica- 
tions may occur as the follow-up period 
increases. 


SUMMARY 


In a series of 1,160 implant cases, 82 
patients were diabetic. In this subgroup, 
lenses were implanted in 87 eyes, and a 
visual acuity of 6/12 (20/40) or better was 
obtained in 77 (88.6%) of the patients, 
which compared well with the nondiabet- 
ic control group of 1,078 cases. Only 
patients with normal fundi or minimal 


background retinopathy were operated 
on, and the visual results obtained were 
independent of the diabetic medical man- 
agement. 
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TABLE 2 
VISUAL ACUITY 
Diabetic Nondiabetic 
No. Percent No. Percent 
Visual Acuity of Patients of Total of Patients of Total 
6.4.5 (20/15) - 6/12 (20/40) rani 85.6 993 86.6 
6/15 (20/50) - 6/24 (20/80) 5 5.8 69 6.0 
6/30 (20/100) - 6/120 (20/400) 3 3.4 55 4.8 
Less than 6/120 (20/400) 2 22 30 2.6 
Total 87 eyes 1,147 eyes 
—— — —— — — — 
(Table 3). Additional surgery was re- generation in both groups, a disease unre- 


quired in 119 (10.4%) of nondiabetic pa- 
tients and 12 (13.7%) of diabetic patients; 
pupillary membranes were the most com- 
mon cause in the latter (Table 4). There 
was mild pre-existent diabetic retinopa- 
thy in 14 (16.1%) of the eyes, an incidence 
that did not change in the follow-up peri- 
od. 


DISCUSSION 


The visual results in these diabetic pa- 
tients compare favorably to the previous- 
ly reported series,! and to the nondiabetic 
patients. Furthermore, the predominant 
cause of visual acuity less than 6/12 
(20/40) was senile macular choroidal de- 


lated to diabetes mellitus. The diabetic 
case of central vein occlusion as a cause 
of visual acuity less than 6/12 (20/40) may 
be related to diabetes mellitus,? and the 
case of diabetic maculopathy obviously 
was. It is improbable that the intraocular 
lens was the cause in these two cases. The 
incidence of pupillary membranes in the 
diabetic patients requiring additional sur- 
gery, (six [6.9%]), is high. However, it isa 
complication amenable to easy correc- 
tion. 

There are qualifications to the above 
results. First, the diagnosis of diabetes 
mellitus may be debatable in some of 
the patients, and there is no consensus on 


TABLE 3 


CAUSES OF VISION LESS THAN 6/12 (20/40) 











Diabetic 


Condition No. of Eves 


Percent of 87 





Nondiabetic 





No. of Eves Percent of 1,147 











Senile macular degeneration 5 
Retinal vein occlusion ] 
Keratopath v l 
Optic neuropathy l 
Cystoid macular edema 0 


Pupillary membrane | 
Endophthalmitis 0 
Uveitis 0 
Retinal detachment 0 
Diabetic maculopathy 1 
Amblyopia 0 
Unknown 0 


Total 10 


o. | 65 5.7 
1.1 3 0.3 
I] 14 1.2 
1.1 10 0.9 
0 40 3.0 
1.1 2 0.2 
0 2 0.2 
0 2 0.2 
0 9 0.8 
1.1 0 0 
() 6 0.5 
() l 0.1 
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Diabetes mellitus occurs in 2% of the 


population with an increased incidence 


in the fifth and sixth decades. There is a 
higher incidence of cataract in diabetic 
patients and a 50% occurrence of diabetic 
retinopathy. Because many of these pa- 
tients may require cataract surgery, the 
problem is whether lens implantation is 
contraindicated. 


SUBJECTS AND METHODS 


In a group of 1,160 patients who under- 
went cataract surgery with the implanta- 
tion of a Binkhorst iris-clip lens implant, 
retrospective review of the charts and 
medical clearances were done to deter- 
mine the number of diabetic patients and 
their medical management. The records 
of diabetic patients were then analyzed 
tor ocular findings and compared to the 
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records of the nondiabetic group of 1,078 
patients, (1,147 eyes). This group of pa- 
tients was operated on between Septem- 
ber 1974 and December 1978, and 
includes Jaffe's previously reported Bink- 
horst series.! 


RESULTS 

This series consisted of 82 patients 
with a documented history of diabetes, in 
whom 87 eyes were operated on, 7.0% of 
the total series. In 20 of these patients 
diabetes was controlled with insulin, in 
45 with orally administered agents, and in 
17 by diet alone. The average follow-up 
was 15.3 months, ranging from two to 50 
months, and the mean age was 73.4 vears 
(Table 1). Intracapsular cataract extrac- 
tion was performed in 80 eves and extra- 
capsular cataract extraction in seven eves. 
A visual acuity of 6/12 (20/40) or better 
was obtained in 77 (88.6%) of the diabetic 
patients and 993 (86.6%) of the nondia- 
betics (Table 2). The predominant cause 
of visual acuity less than 6/12 (20/40) was 
senile macular choroidal degeneration in 
both the diabetic and nondiabetic groups 


TABLE 1 


AGE DISTRIBUTION 


a MI — 





Diabetic Nondiabetic 
No. No. 

Age (yrs.) of Patients of Patients 

55 0 Less than 65 = 5 (6.1%) l Less than 65 = 67 (6.2%) 
55-59 0 More than 84 = 2 (2.4%) 10 More than 84 = 59 (5.5%) 
60-64 5 53 
65-69 29 207 
70-74 24 296 
75-79 20 297 
80-84 9 155 
85-89 | 51 
90-94 l T 

94 () ] 

Total 82 1,078 
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OPHTHALMIC MINIATURE 


As he sat on the grass and looked across the river, a dark hole in 
the bank opposite, just above the water's edge, caught his eye, and 
dreamily he fell to considering what a nice snug dwelling-place it 
would make for an animal with few wants and fond of a bijou 
riverside residence, above flood level and remote from noise and 
dust. As he gazed, something bright and small seemed to twinkle 
down in the heart of it, vanished, then twinkled once more like a 
tiny star. But it could hardly be a star in such an unlikely situation; 
and it was too glittering and small for a glow-worm. Then, as he 
looked, it winked at him, and so declared itself to be an eye; and a 
small face began gradually to grow up round it, like a frame round a 


picture. 


Kenneth Grahame, The Wind in the Willows, 1908 


988 


0 0 () 


e CH) NH ~ CC) NH - 
CH, CH, CH, 


~ ~~CHCH,CHCH,CHCH~ ~ ~ 


a more tightly tied suture may contribute 
to biodegradation through increased su- 
ture contact with the posterior iris sur- 
face. This and the suture’s higher stress 
level may shorten the time to break. 

The mechanism of biodegradation of 
nylon, which is a polyamide, is hydroly- 
sis of the amide linkages (Fig. 6). These 
linkages, which are similar to those of the 
amino acid chains of proteins, are 
hydrolyzed to form aminocaproic acid or 
its metabolic products.12:13 

Suture diameter is a factor in broken 
iris sutures. In this series, both 13 to 15 u 
sutures broke; the other broken sutures 
were 25 p. Using a thicker, 35 y (9-0), 
nylon suture will not prevent this phe- 
nomenon.® To avoid broken iris sutures, a 
nonbiodegradable material is required. 
Although Worst? recommended stainless 
steel, many surgeons have replaced nylon 
with polypropylene, which has no hydro- 
lyzable linkages!? (Fig. 6). 

The important points regarding nylon 
sutures for fixation of the Worst suture 
lens include the following: (1) Nylon su- 
ture material is contraindicated for fixa- 
tion of this lens because it is susceptible 
to biodegradation. (2) Eyes in which 
nylon sutures have been used to fixate this 
lens have a high frequency of broken 
sutures. (3) Symptoms are often absent in 
the presence of a broken suture, even in 
those that produce corneal epithelial ede- 
ma. (4) Early discovery of these broken 
sutures is important because the effect on 
the corneal endothelium of suture touch 
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Fig. 6 (Cohan, Pearch, and 
Schwartz). Top, Structural formula 
of nylon 6, with amide linkages 
underlined. Bottom, Structural for- 
mula of polypropylene, note ab- 
sence of hydrolyzable linkages. 


can be reversed if the contact is removed. 
(5) Spontaneous lens dislocation is not 
common in eyes with broken iris fixation 
sutures, 


SUMMARY 


Broken nylon iris sutures, used to fixate 
the Worst suture lens, occurred in 41 of a 
series of 215 eyes, a remarkably high 
frequency. The estimated average time to 
break was 27.8 months. Over three 
fourths of the broken sutures were dis- 
covered incidentally on a return visit. 
Complications related to the broken su- 
ture occurred in 21 eyes. The characteris- 
tic complication was corneal epithelial 
edema caused by intermittent touch of the 
endothelium by the broken suture; spon- 
taneous lens dislocation was infrequent. 
Light and scanning electron microscopy 
revealed that biodegradation caused the 
suture break. Broken iris sutures can be 
avoided by fixation of the lens with a 
nonbiodegradable suture. 
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corneal decompensation: in one, the su- 
ture scratched a path in the endothelium 
as it worked its way down the posterior 
corneal surface to the inferior angle; the 
other began with a large area of superior 
corneal edema. 

Four eyes should be mentioned indi- 
vidually because they may relate to the 
effect on the cornea of a free broken iris 
suture. In one, there had been irritative 
symptoms and, although on examination 
there was no corneal edema, a mild iritis 
was present and the suture was discov- 
ered in the inferior angle. We speculate 
that a dangling suture worked loose from 
the lens hole and, as it fell, caused mini- 
mal endothelial injury that had resolved. 
In another, the suture was observed infer- 
iorly in the anterior chamber where it 
intermittently bumped the endothelial 
surface, producing a small patch of inferi- 
or corneal edema. In two eyes, a signifi- 
cant area of stationary superior corneal 
edema was noted, and the iris suture was 
not visible. We believe that the edema 
cannot be attributed entirely to incision 
trauma but rather to the broken suture. In 
one of these two, the suture had been 
discovered dangling from a lens hole but 
was not touching the endothelium; per- 
haps later it did affect the cornea. 

The indication for broken iris suture 
removal in the present series was that of 
Worst; corneal edema caused by inter- 
mittent suture touch of the endothelial 
surface. The sutures were removed 
through a 1-mm corneal incision. After 
removal, the corneal epithelial edema 
clears. But, this minute operation has 
risks. One recent suture removal was fol- 
lowed by cystoid macular edema. Howev- 
er, suture touch of the corneal endotheli- 
um should be dealt with to avoid irrevers- 
ible injury. Argon laser cutting of the 
suture has been suggested as an alterna- 
tive to removal.!? 

A logical concern when the fixation 
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suture is broken is the possibility of sub- 
sequent lens dislocation, which occyrred 
in six eyes. It precipitated discovery of 
broken sutures in three eyes (one after 
blunt trauma). Two late lens dislocations 
did not occur spontaneously. Only one 
spontaneous lens dislocation has oc- 
curred after the discovery of a broken 
suture. 

The dislocated lenses were reposi- 
tioned surgically in four eyes (one by 
another surgeon), including the lens in 
the vitreous, and in two by dilating the 
pupil. Of the 41 eyes reported here, miot- 
ics have been prescribed only for these six 
and for one other which had had repeated 
dislocated loops. Thus, it seems that in 
the late postoperative period the lens be- 
comes fixed either to iris or vitreous and 
so in most cases the suture is no longer 
necessary for fixation. However, when the 
iris suture has broken, dilatation of the 
pupil must be done with caution. 

Light and electron microscopic exami- 
nation of the sutures removed revealed 
the break always occurs in the section 
from behind the iris, as Drews, Smith, 
and Okun? have described. In our series a 
break always occurred near the middle of 
this section, and there was evidence of 
change along the entire length of this 
section. The central section had mini- 
mal change because it was in front of the 
lens. Kroff, Sanders, and Lieberman"! 
have shown significant change of nylon 
suture in contact with the anterior iris 
surface. 

The reduced diameter with areas of 
further thinning and the surface changes 
in the section from behind the iris are 
indicative of biodegradation. But the lo- 
cation of the break is unequivocal evi- 
dence of biodegradation, rather than me- 
chanical failure. The areas of high stress, 
the knot and the bends, at which mechan- 
ical failure would be expected, were 
never the location of the break. However, 
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Fig. 5 (Cohan, Pearch, and Schwartz). Scanning electron micrographs of broken nylon iris sutures. Top 

Fractured tip; also longitudinal cracking (2,000). Top right, Eroded tip; also peeling (x5,000). Bottom 

Smoothed tip; also circumferential cracking (2,000). Bottom right. Peeling and longitudinal cra king 
tion from behind iris, awav from site of break | x 3.000). 
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r surgery. These probabilities in per- 
M ith standard errors are: | + | at 12 
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mths, and 36 + 6 at 48 months. 


[he characteristic complication of bro- 


ken nylon iris sutures is corneal epithelial 
edema, typically produced by a dangling 
suture, which occurred in 14 eyes (Fig. 2). 
In two eyes in this series, the broken iris 


suture phenomenon was associated with 
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Fig. 3 (Cohan, Pearch, and Schwartz). Light micrographs of four broken nylon iris sutures. Characteristic 


configuration includes long central section from in front of lens, containing knot; permanent bends where 
suture turned at lens holes; and section from behind iris with reduced diameter, tapered tips, and site of 


break near middle. 


tightly it was tied. In the present series, 
each of the broken sutures removed had 
been tied tightly enough to produce per- 
manent bends, which might be a factor in 
their springing forward into the anterior 
chamber. 

The 19.1% frequency of suture break 
reported here represents the total number 
of sutures discovered broken through 
May 1979. In an effort to assess the proba- 
bility of suture break over time, a life ta- 
ble was computed on all patients except 
the ten who returned because of symp- 
toms related to the suture break, which 
includes the two in whom finer suture 
material was used. These ten were elimi- 
nated from the calculation because their 
return was not considered random. Prob- 
abilities of suture break in this series can 
be meaningfully calculated to four years 





Fig. 4 (Cohan, Pearch, and Schwartz). Top, Light 
micrograph of broken nylon iris suture missing 
significant amount of material, right limb; reduced 
diameter with area of further thinning, left limb. 
Bottom, Additional break site, probable intermedi- 
ate stage in this material loss, right limb; reduced 
diameter, with areas of further thinning, left limb. 
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ture (Fig. 2). In ten of these 14, the broken 
suture was discovered incidentally on a 
return visit; thus, patients may be asymp- 
tomatic in the presence of this complica- 
tion of suture break. Two additional eyes 
had a more serious corneal complication? 
in one, a vertical path of corneal edema 
was observed and the suture was discov- 
ered in the inferior angle; in another, a 
broken suture and epithelial edema of the 
upper third of the cornea were discovered 
at the same time. In both eves, the edema 
progressed to corneal decompensation. 

Complete lens dislocation occurred in 
six eyes. In two this was a finding coinci- 
dent with discovery of the broken iris 
suture and in a third after a blunt eve 
injury. There were two late lens disloca- 
tions that were not spontaneous: one dur- 
ing dilatation of the pupil for a dislocated 
loop; the other in a patient with a history 
of loop dislocations who did not use his 
prescribed miotic. In only one eve did 
late lens dislocation occur spontaneously, 
more than 30 months after discovery of 
the broken suture. The lens was dislocat- 
ed into the anterior chamber in five eyes 
and into the vitreous in the patient who 
was supine with a pupil dilated to replace 
a dislocated loop. 

Fifteen of the 41 broken sutures were 
removed; the lenses were neither re- 
moved nor resutured. Thirteen sutures 
were removed because of corneal epithe- 
lial edema. The remaining two sutures 
were removed incidental to other surgical 
procedures: in one case, penetrating kera- 
toplasty; in the other, surgical reposition- 
ing of a lens loop. 

Light microscopic examination of each 
suture removed revealed a characteristic 
configuration. Each had a long central 
section from in front of the lens, contain- 
ing the knot and bends where the suture 
turned at the holes in the lens. In every 
case, a break occurred near the middle of 
the section from behind the iris. The two 
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limbs of the suture from this section 
showed reduced diameter, with some 
areas of further thinning, and tapered tips 
(Figs. 3 and 4). In several, it was apparent 
that a significant amount of suture materi- 
al was missing, probably the result of 
more than one break (Fig. 4). 

Scanning electron microscopic exami- 
nation revealed minimal evidence of sur- 
face change in the central section and 
bent portions of the sutures. The entire 
length of the section from behind the iris 
showed, in addition to thinning, multiple, 
fine, circumferential and longitudinal 
cracks (crazing) and, in some areas, peel- 
ing. The suture ends at the point of break 
had three configurations: fracture, ero- 
sion, and smoothed (Fig. 5). 


DISCUSSION 


The frequency of broken nylon sutures 
used with the Worst suture lens is almost 
five times greater in this series of patients 
than has previously been reported.” A 
factor in this frequencv is the period of 
postsurgical observation. The average es- 
timated time to suture break in this series 
was nearly 28 months, and in no case was 
a broken iris suture discovered less than 
14 months after surgery. 

The ultimate frequency of broken iris 
sutures in this series will be higher than 
reported here because of the following: 
(1) it may still be too early for the more 
recently operated patients to exhibit bro- 
ken sutures; (2) some patients cannot re- 
turn for follow-up; (3) others may not 
return. despite broken sutures because 
they are asymptomatic; and (4) even in 
those patients who have returned, broken 
sutures may not have been detected be- 
cause the suture limbs remain behind the 
iris. 

In this last group of patients the suture 
limbs may be held by iris or vitreous, or 
may stay in place because of suture con- 
figuration, which is dependent on how 
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and examined with a scanning electron 
microscope. We attempted to go beyond 
microscopic examination to an elemen- 
tal analvsis: new suture material was 
carbon-coated and examined with an 
electron microprobe for oxvgen content, 
but the material was melted by the elec- 


tron beam. 


RESULTS 

Through May 1979, we have observed 
broken nvlon iris sutures used to fixate 
the Worst lens in 41, or 19.1% of the 215 
eves in this series. Thirty-seven had intra- 
capsular extraction, three planned extra- 
capsular extraction, and one unplanned 
extracapsular extraction. The age and sex 
distribution of this group of patients with 
broken suture was the same as the larger 


group. 
The average time from surgery to dis- 
covery of the broken suture was 35.6 


months (range, 14.7 to 71.5 months). Be- 
cause it was not possible to know the 
precise time of suture break, we estimated 
this time: the time from surgery to the 
midpoint between the last observation of 
the suture intact and the discovery of its 
break. The average estimated time to su- 
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ture break was 27.8 months (range, 9.4 to 
64.7 months). 

Discoverv of the broken suture was 
made at return visits, prompted in ten 
patients by reasons related to suture break 


«six visual, four irritative), and in 31 for 


reasons completely unrelated to suture 
break. 

The locations of the broken sutures 
when they were discovered were as fol- 
lows: 22 sutures dangled from one of the 
lens holes, three were held in place by 
synechiae, one was on the iris surface 
inferiorly, six were in the inferior angle, 
four were in the vitreous, and five were 
not visible. In later visits, one of the 
dangling sutures and one previously ob- 
served in the inferior angle were no long- 
er visible: the suture initially on the iris 
surface inferiorly was later observed in 
the vitreous. 

Complications related to broken iris 
sutures occurred in 21 of the 41 eyes 
with this phenomenon. Corneal epithelial 
edema produced by intermittent touch of 
the endothelium by the broken iris suture 
occurred in 14 eyes; typically it is a patch 
of mild edema with an indistinct margin 
located superiorly over the dangling su- 





Fig. 2 (Cohan, Pearch, and Schwartz). Left, Broken nylon iris suture dangling from lens hole. Right, 
Intermittent touch of corneal endothelium by this suture produced corneal epithelial edema. 
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Cataract extraction with artificial lens 
implantation has the same complications 
as standard cataract extraction. Except for 
loop dislocation, complications associat- 
ed with the suture-fixated intraocular lens 
itself have been rare. Breaking of the 
nylon iris suture used to anchor the lens is 
one such complication. 

The original procedure for suture fixa- 
tion was to suture one loop of the Bink- 
horst four-loop lens to the iris! and then 
by transiridectomy suturing of the two 
superior loops.? In 1970, Worst intro- 
duced a two-loop suture lens design that 
provided for iris suture fixation (Fig. 1). 
In a letter written in September 1974, the 
lens manufacturer? reported on broken 
nylon sutures used to fixate this lens and 
claimed that this occurred in 1% of eyes. 
In 1975, Drews? speculated that the rate 
was 0.596; Worst, Mosselman, and Lud- 
wig reported a rate of from 0.4 to 1.4% 
after using several lens types. Assuming 
that the broken sutures reported by the 
Worst group occurred onlv with the su- 
ture lens, we recalculated the frequency 
as 2.6%. In 1978, Drews? reported 4% 
broken nylon iris sutures, and Drews, 
Smith, and Okun® described their scan- 
ning electron microscopic appearance. 

We report on broken nylon iris sutures 
used to fixate the Worst two-loop suture 
lens and present clinical aspects of the 
phenomenon and the light and scanning 
electron microscopic appearance of those 
sutures that were removed. 
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University of Michigan (Drs. Cohan and Schwartz 
and Mr. Pearch), and St. Joseph Mercy Hospital (Dr. 
Cohan), Ann Arbor, Michigan. 

Reprint requests to Bruce E. Cohan, M.D.. 2350 
Washtenaw Ave., Ann Arbor, MI 48104. 





Fig. 1 (Cohan, Pearch, and Schwartz). Nylon su- 
ture fixating Worst two-loop suture lens to iris. 


SUBJECTS AND METHODS 


This series consisted of 215 eyes that 
had cataract surgery and nylon iris suture 
fixation of the Worst lens between Feb- 
ruary 1972 and November 1976. The su- 
ture material was 25 y (10-0) nylon 6 
(Supramid-Perlon, Springler-Tritt) in all 
cases except two, in which the suture was 
13 to 15 p nylon 6-6 (Ethilon, Ethicon). 
The patients were observed at the usual 
intervals after surgery; the average period 
of observation for those patients who had 
intact iris sutures on their last visit was 
23.6 months (range, 0.9 to 81.5 months). 

The sutures that required removal were 
stored either dry or in saline. For study of 
configuration, each suture was placed on 
a glass slide, covered with a cover slip, 
and examined and photographed with a 
light microscope. For study of surface 
characteristics, sutures were gold-coated 
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the vombined trabeculectomy-cataract ex- 
traction is a valid and safe procedure, if 
not the procedure of choice, in our hands, 
for the patient with coexisting cataract 
and glaucoma, and the advantages of the 
greater pressure control with the single 
procedure outweigh the small increase in 
the risks of the surgery. 


REFERENCES 


l. Layden, W. E.: Cataracts and glaucoma. In 
Duane. T.D. (ed): Clinical Ophthalmology. 
Hagarstown, Harper and Row, In press. 

2. Sugar, H. S.: Postoperative cataract in success- 
fully filtering glaucomatous eyes. Am. J. Ophthal- 
mol. 69:740, 1970. 

3. Schimek, R. A., and Williamson, W. R.: Trabec- 
ulectomy with cautery. Ophthalmic Surg. 8:35, 
1977. 

4. Bigger, J. F., and Becker, B.: Cataracts and 
primary open-angle glaucoma. The effect of uncom- 
plicated cataract extraction on glaucoma control. 
Trans. Am. Acad. Ophthalmol. Otolaryngol. 75:260, 
1971. 

5. Linn, J. G.: Cataract extraction in management 
of glaucoma. Trans. Am. Acad. Ophthalmol. Otolar- 
yngol. 75:273, 1971. 

6. Johnson, J. J.: Effects of routine extraction of 
the senile cataract upon the course of primary sim- 
ple glaucoma. South. Med. J. 61:865, 1968. 

7. Laatikainen, L.: Late results of surgery on eyes 
with primary glaucoma and cataract. Acta Ophthal- 
mol. 49:188, 1971. 

8. Randolph, M. E., Maumenee, A. E. and Iliff, 
C. E.: Cataract extraction in glaucomatous eyes. Am. 
J. Ophthalmol. 71:328, 1971. 

9. MacLean, A. L., in discussion, Birge, H. L.: 
Glaucoma with cataract surgically cured by a single 
operation. Trans. Am. Ophthalmol. Soc. 50:241, 
1952. 

10. Birge, H. L.: Glaucoma with cataract surgi- 
cally cured with a single operation. Trans. Am. 
Ophthalmol. Soc. 50:241, 1952. 

11. Wenaas, E. J., and Stertzbach, C. W.: Cataract 
extraction with iris inclusion. Am. J. Ophthalmol. 
39:71, 1955. 

12. O'Brien, C. A.: Ocular surgery. Random ob- 
servations. Arch. Ophthalmol. 37:1, 1947. 

13. MacMillan, J. A, in discussion, Ramsay, 
G. A. S.: Glaucoma and cataract. Arch. Ophthalmol. 
43:195, 1950. 

14. Hughes, W. L.: Report on a combination op- 
eration for cataract with glaucoma. Am. J. Ophthal- 
mol. 48:1, 1959. 

15. Hughes, W. L., Kazdan, M.S., Brackup, 
A. H., and Marinkos, C.: Combination operation for 
cataract and glaucoma. A further report. Am. J. 


Ophthalmol. 56:391, 1963. 


TRABECULECTOMY 


AND CATARACT EXTRACTION 


981 


16. Stocker, F. W.: Combined cataract extraction 
and scleral cauterization. Arch. Ophthalmol. 72:503, 
1964. 

17. MacLean, A. L.: Limbal lip cautery for glau- 
coma. Arch. Ophthalmol. 71:653, 1964. 

18. Maumenee, A. E., and Wilkinson, C. P.: A 
combined operation for glaucoma and cataract. Am. 
J. Ophthalmol. 69:360, 1970. 

19. Boberg-Ans, J.: Simultaneous operation for 
cataract and glaucoma. Report on 30 cases. Trans. 
Ophthalmol. Soc. U. K. 84:113, 1964. 

20. Harrington, D. O.: Cataract and glaucoma. 
Management of the coexistent conditions and a 
description of a new operation combining lens 
extraction with reverse cyclodialysis. Am. J. 
Ophthalmol. 61:1134, 1966. 

21. Galin, M. A., Baras, I., and Sambursky, J.: 
Glaucoma and cataract. A study of cyclodialysis- 
lens extraction. Am. J. Ophthalmol. 67:522, 1969. 

22. Shields, M. B., and Simmons, R. J.: Com- 
bined cyclodialysis and cataract extraction. Oph- 
thalmic Surg. 7:62, 1976. 

23. Cairns, J. E.: Trabeculectomy. Am. J. Oph- 
thalmol. 66:673, 1968. 

24. Dellaporta, A.: Combined trepano-trabec- 
ulectomy and cataract extraction. Trans. Am. 
Ophthalmol. Soc. 69:113, 1971. 

25. Liaricos, S., and Chilaris, G.: Combined 
trabeculectomy and cataract extraction. Ophthalmic 
Surg. 4:38, 1973. 

26. Jerndal, T., and Lundström, M.: Trabeculec- 
tomy combined with cataract extraction. Am. I. 
Ophthalmol. 81:227, 1976. 

97. Eustace, P., and Harun, A. Q. S. M.: Trabec- 
ulectomy combined with cataract extraction. Trans. 
Ophthalmol. Soc. U. K. 94:1058, 1974. 

28. Witmer, R., and Rohen, J. W.: Combined 
cataract-glaucoma operation. Trans. Ophthalmol. 
Soc. U. K. 96:256, 1976. 

29. Maumenee, A. E., in discussion, McPherson, 
S. D.: Combined trabeculotomy and cataract extrac- 
tion as a single operation. Trans. Am. Ophthalmol. 
Soc. 74:251, 1976. 

30. Shaffer, R. N., in discussion, McPherson, 
S. D.: Combined trabeculotomy and cataract extrac- 
tion as a single operation. Trans. Am. Ophthalmol. 
Soc. 74:251, 1976. 

31. Ridgway, A. E. A., Rubinstein, K., and Smith, 
V. H.: Trabeculectomy. A study of 86 cases. Br. J. 
Ophthalmol. 56:511, 1972. 

32. Watson, P. G.: Surgery of the glaucomas. Br. 
J. Ophthalmol. 56:299, 1972. 

33. Richardson, K. T., in commentary, Watson, 
P. G.: Surgery of the glaucomas. Br. J. Ophthalmol. 
56:299, 1972. 

34. Schwartz, A. L., and Anderson, D. R.: Trabec- 
ular surgery. Arch. Ophthalmol. 92:134, 1974. 

35. Regan, E. F., and Day, R. M.: Cataract extrac- 
tion after filtering procedures. Am. J. Ophthalmol. 
71:331, 1971. 

36. McPherson, S. D.: Combined trabeculotomy 
and cataract extraction as a single operation. Trans. 


Am. Ophthalmol. Soc. 74:251, 1976. 


980 AMERICAN JOURNAL OF OPHTHALMOLOGY 


tions. We believed that the corneal ulcer 
was unrelated to the combined procedure. 

Another objection to combined proce- 
dures is that in many cases, cataract 
extraction alone is sufficient to control 
the IOP. Several authors*-7 have shown 
that the IOP is greatly improved or un- 
changed in most patients undergoing cata- 
ract extraction alone. The suturing tech- 
niques used in these older studies, 
however, are different than those now 
used to produce tight wound closures. 
Randolph, Maumenee, and Iliff® believe 
that the initially low or normal pressure 
after cataract extraction in glaucomatous 
eyes rises in several months to the preop- 
erative level, even though the pressure is 
no more difficult to control than preopera- 
tively. If the IOP is better controlled after 
simple cataract extraction, this would be 
the procedure of choice. However, in 
some patients cataract extraction renders 
the glaucoma control more difficult. Many 
patients eventually require a glaucoma 
procedure because the glaucoma is not 
easier to control. Thus, the surgeon then 
is forced to do glaucoma surgery in an 
aphakic eye.?^ Therefore, if the combined 
procedures have no increased risk over 
cataract extraction alone, the much 
greater pressure control as found in this 
series would make it the procedure of 
choice. 

Another approach is to first control the 
glaucoma surgically and remove the cata- 
ract at a later time. Various approaches to 
the cataract after successful filtering sur- 
gery have been advocated, including 
through the bleb, temporal incisions, cor- 
neal incisions anterior to the bleb, and 
inferior incisions. Many authors? *?5 re- 
port that subsequent cataract surgery has 
no adverse effect on glaucoma control, 
although loss of the filtering bleb is fre- 
quent when the cataract is approached 
through the bleb. Again, one must consid- 
er that the patient is being subjected to 
two surgical procedures with this ap- 
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proach rather than onlv one with the 
combined procedure. With the high suc- 
cess rate in pressure control presented in: 
this series, it may be advantageous to 
subject the patient to only one surgery. 

McPherson?! implied reduced visual 
recovery in patients in whom filtering 
bleb formation was attempted at the time 
of cataract extraction, as opposed to cata- 
ract extraction alone. This series of pa- 
tients had poorer visual acuitv than most 
cataract series. However, the eves includ- 
ed in this series were generally in poor 
health, suffering not onlv from various 
forms of glaucoma but a variety of other 
problems. Of significant interest would 
be the comparison of final visual acuities 
of combined procedures and cataract ex- 
traction plus glaucoma surgerv at separate 
times. 

In our series, the eves that failed and 
those that required medication did so 
early in the postoperative period. Those 
eyes that have been followed up for more 
than two years have shown no signs of 
recurring difficulties in IOP control. The 
course of IOP control set forth in the early 
postoperative period is apparentlv the 
same course that will result over the long 
term. 


SUMMARY 


We performed combined trabeculec- 
tomy-cataract extraction in 37 eves of 
29 patients. Average follow-up was 23.7 
months. Thirtv-three (89.296) of the 37 
eyes were controlled with much improve- 
ment postoperativelv. A total of 35 eves 
(94.6%) were controlled postoperatively; 
22 eves (59.5%) required no medications 
postoperatively. No greater incidence 
of complications with the combined 
procedure from that expected with cata- 
ract extraction alone was evident, except 
for four flat or shallow chambers and 
four hyphemas, none of which appeared 
to have an adverse effect on the final 
outcome of the surgery. We believe that 
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TABLE 5 
COMPLICATIONS 





— 








NO. 
Complication of Eyes Percent 
Flat chamber 4 10.8 
Hyphema 4 10.8 
Vitreous loss 2 5.4 
Extracapsular l A 








glaucoma and cataract. The patient is 
financially less burdened because of only 
one surgery and one hospitalization, the 
eve is subjected to only one surgieal pro- 
cedure, and the patient is subjected to 
only one anesthetic. The surgeon avoids 
the problem of aphakic glaucoma if a 
combined procedure is performed rather 
than performing the cataract surgery first. 
Although most series presenting com- 
bined procedures have had good results, 
the ophthalmologic community has not 
readily accepted them for several reasons. 
The ultimate question is whether or not 
there is adequate long-lasting pressure 
lowering affects from this surgery. There 
also mav be increased complications with 
the combined procedures, and if so, do 
these outweigh the benefits? 

Indeed, postoperative flat chambers 
were a relatively common problem with 
some of the older glaucoma procedures, 
such as trephines or iridencleisis. The 
decreased frequency of flat chambers is 
main advantages of the 
trabeculectomy.?! 33 Although the inci- 
dence of postoperative flat chambers in 
combined trabeculectomy-cataract extrac- 
tion is greater than in cataract extraction 
alone, it does not appear to be any greater 
than in trabeculectomy alone. In our se- 
ries there were four such cases. Three of 


one of the 


these occurred early in our experience 
and two required surgical intervention to 
reform the anterior chamber. More re- 
cently we have not had a problem with 
shallow chambers, perhaps because of 
our greater care in closing the junction of 
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the scleral flap and the cataract wound. In 
the four cases with flat chambers there 
were no deleterious effects on the ulti- 
mate outcome of the surgery, all having 
good pressure control. In one of these 
cases the visual acuity was not improved, 
but this was explained by nearly total disk 
cupping and visual field loss. 

Of the four cases of postoperative 
hyphema, one showed no improvement in 
glaucoma control although the IOP re- 
mained in the normal range (18 mm Hg). 
In another hyphema case, the visual acu- 
ity was not improved. However, this 
patient suffered from multiple sclerosis, 
had longstanding uveitis with seclusio 
pupillae, complete peripheral anterior 
synechiae with rubeosis iridis, and had 
undergone cyclocryotherapy seven years 
before the combined procedure. All other 
patients had significant improvement in 
visual acuity. The hyphemas apparently 
had no significant effect on the outcome 
of either the IOP control or the final 
visual acuity. 

Of the two cases with vitreous loss in 
this series, one patient moved while the 
eye was open during local anesthesia, and 
the other had a dislocated lens. The vitre- 
ous loss probably would have occurred 
regardless of the tvpe of intraocular sur- 
gerv being performed in either of these 
eves. Again, the vitreous loss had no ap- 
parent adverse effects on the final out- 
come of the surgery in these cases. 

There was one case of unplanned extra- 
capsular extraction. This patient had 
angle-closure glaucoma secondary to re- 
pair of a retinal detachment with failure 
of control despite a peripheral iridecto- 
my. As aresult of the surgical trauma and 
the difficult pressure control, bullous 
keratopathy developed. Several months 
after the combined procedure, the patient 
had a Pseudomonas corneal ulcer that 
required a penetrating keratoplasty. The 
corneal graft failed and the final visual 
acuity was 6/120 (20/400). The IOP re- 
mained well controlled with no medica- 
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months of follow-up. We believed that 
clinically this was a satisfactory pressure 
level for this patient. The patient with 
postoperative IOP of 30 mm Hg was 
taking no medication after two months at 
which time all useful vision was lost and 
the patient was lost to further follow-up. 
In no other eyes was the IOP control 
made more difficult. 

The presence or absence of a filtering 
bleb was recorded by an observer who 
did not know whether the patient was 
considered a success or failure; 23 eves 
(62.2%) had functional blebs and 14 eves 
(37.8%) had no bleb. Of the two 
eves classified as failures, neither had a 
bleb. Of the two eyes that showed no 
improvement, one had a bleb and the 
other did not. Of the two eves on maximal 
medical therapy, one had a bleb and the 
other did not; 22 eyes (66.7%) of the 33 
classified as successful had functional 
filtering blebs. 

All except eight eves had pre- and post- 
operative comparison of the optic disk. 
Three eyes showed improvement (less 
cupping) of the disk postoperatively, 


which was probably based on a better 


view through clearer media. Only one eve 
showed progressive disk changes, despite 
consistent IOP control around 18 mm Hg. 
The remainder of the eves showed no disk 
change throughout the follow-up period. 

All but 13 eves had comparative visual 
fields. Six eves showed improvement in 
the visual fields postoperatively, again 
probably because of clearer media. Two 
eves showed progressive visual field loss, 
both despite good IOP control. One of 
these was the one eve showing progres- 
sive disk changes, and the other had a 
pale nerve but a cup:disk ratio of only 0.5. 
The origin of the optic atrophy was un- 
certain, but it was believed to be respon- 
sible for the progressive visual field 
changes rather than a glaucomatous pro- 
cess. The remainder of the eves showed 
stable visual fields during the follow-up 
period. 
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The average preoperative visual acuity 
was 6/90 (20/300) with a range from 6/15 
(20/50) to light perception. Postopera- 
tively, the average increase in visual acu- 
ity was 31/2 Snellen lines to 6/21 (20/70). 
We defined success in terms of visual 
acuity as two or more lines of improve- 
ment, failure as two or more lines de- 
crease, and no improvement as +1 line 
change in visual acuity on the Snellen 
chart. We used these definitions to classi- 
fy 24 eves (64.9%) as successful; 13 eyes 
(35.1%) showed no improvement, and 
there were no failures (Table 4). Of the 13 
eyes showing no improvement, only four 
had preoperative visual acuities of 6/60 
(20/200) or better, and 11 suffered from 
severe glaucomatous visual field damage 
or other ocular disease such as macular 
degeneration sufficient to account for the 
lack of improvement. 

Four eves (10.8%) showed shallow or 
flat chambers in the immediate postopera- 
tive period, two of which required surgi- 
cal intervention for reformation (Table 5). 
Four eves (10.8%) had hyphemas imme- 
diately after surgery (all clearing sponta- 
neously), although one eve required two 
weeks for total clearing. There was vitre- 
ous loss in two eyes (5.4%), and one eve 
(2.7%) had an unplanned extracapsular 
cataract extraction. There were no com- 
plications remote from the surgery. 


DISCUSSION 


On a theoretical basis, the combined 
procedures would seem to be the ideal 
approach to the patient with co-existing 


TABLE 4 
VISUAL ACUITY RESULTS 

















No. 
of Eves Percent 
Success 24 64.9 
No improvement 13 35.1 
Failure () 0 
Total 37 100.0 
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Fig. 9 (Johns and Layden). Length of follow-up. 


of 23.7 months (Fig. 9). The patient with 
only two months of follow-up was in- 
cluded because he was lost to follow-up 
at that time but was classified as a failure. 
One other patient was lost to follow-up at 
three months, another at four months, and 
the remainder were followed up for not 
less than six months. 

The average preoperative IOP was 
23.5 mm Hg (Table 2). All patients re- 
quired medication for control of the pres- 
sure. Thirtv-two patients were taking 
maximum medical therapy (miotic, epi- 
nephrine, and carbonic anhvdrase inhibi- 
tor when tolerated). In nine cases there 
was good control, and poor control in 23. 
Five cases were well controlled on less 
than maximal therapy. 

Postoperatively the average IOP was 
16.2 mm Hg (Table 2). Twenty-two 
(59.5%) eyes required no medication 
postoperatively with good IOP control 
(IOP less than 22 mm Hg), 14 (37.8%) 


eves required medication, and only two 


TABLE 2 
PRESSURE CONTROL 


Preoperative Postoperative 


Average IOP 


(mm Hg) 23.9 16.2 
Eves with maximal 

therapv 32 (86.5%) 2( 5.4%) 
Eves with no 

medication 0 ( 0) 22, (59.5%) 
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(5.4%) of these required maximal therapy 
(both of these eves were in the same 
patient). 

We considered an IOP of 21 mm Hg or 
less to be successful glaucoma control. 
When the preoperative pressure was 
under 22 mm Hg, a reduction in the 
medication regimen required after sur- 
gerv was defined as successful. A failure 
in glaucoma control was defined as an 
IOP greater than 21 mm Hg despite medi- 
cal therapy. A procedure was defined as 
showing no improvement if there was a 
lack of a reduction in the medication 
regimen in those eyes with an IOP of 
21 mm Hg or less, both pre- and postoper- 
atively. 

By using these definitions, we classi- 
fied 33 (89.3%) eves as successful, two 
(5.4%) eves showed no improvement, and 
two (5.4%) eves were classified as failures 
(Table 3). All 23 eyes that were poorly 
controlled preoperatively despite maxi- 
mal medical therapy were classified as 
successful. In both cases of failure the 
IOP was below 21 mm Hg preoperatively 
(16 and 18 mm Hg) and greater than 
2] mm Hg postoperatively (25 and 30 mm 
Hg). Both of these represented 360-degree 
peripheral anterior svnechiae, the first 
case from chronic narrow-angle glaucoma 
and the second case from neovascular 
glaucoma. The patient with postoperative 
IOP of 25 mm Hg, although considered a 
failure bv the criteria of this study, was 
not on maximal therapy and showed no 
visual field or disk changes during the 19 


TABLE 3 
IOP RESULTS 


No. 
of Eves Percent 
Success 33 89.2 
No improvement 2 5.4 
Failure 2 5.4 
Total dd 100.0 
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causing an iridodialvsis. Two 
sutures were placed across the wound at 
the 1:30 and 10:30 o'clock positions. In 
the first 19 cases we used 8-0 virgin silk 
and in the final 18 cases we used 10-0 
nvlon sutures throughout the procedure. 
\lphachymotrypsin 1:5,000 was irrigated 
into the anterior chamber but was not 
washed out of the eye so that the zonular 
would plug the trabecular 
meshwork and enhance aqueous flow 
through the trabeculectomy window, 
thereby encouraging bleb formation. The 
cataract was then removed with the 
cryoprobe (Fig. 6) and the previously 
placed sutures were tied. The scleral flap 
and cataract wound were then closed with 
multiple interrupted sutures with particu- 
lar attention being paid to the area where 
the scleral fap and the cataract wound 
meet (Fig. 7). This was found to be a 
mechanically unstable area and therefore 
special care was taken in closing it. Con- 
junctival closure was with a running 8-0 
Dexon or Vicryl suture (Fig. 8). Atropine, 
prednisolone acetate 
drops were instilled into the eye at the 
completion of the procedure followed by 


thereby 


fragments 


gentamicin, and 





Fig. 7 (Johns and Layden). Closure of the limbal 
ound and the scleral flap. 
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Fig. 6 (Johns and Layden). Removal of the cata- 
ract with the crvoprobe. 


a sterile patch and shield. No special 
precautions were taken postoperatively 
other than would be usual for a routine 
cataract or trabeculectomy. 


RESULTS 


The length of follow-up ranged from 
two months to 51 months with an average 





Fig. 8 (Johns and Layden). Conjunctival closure 
with a running absorbable synthetic suture. 





4. 
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Fig. 2 (Johns and Layden). Formation of the 
scleral flap. 


knife and excised with angled Vannas 
scissors (Fig. 4). The edges of the trabec- 
ulectomy window were made 0.5 mm 
inside the edges of the scleral flap to pre- 
vent direct flow of aqueous from the an- 
terior chamber to the subconjunctival 
space. Corneal scissors were then used to 
extend the cataract incision, being placed 


Fig. 4 (Johns and Layden). Excision of the trabec- 
ular window. 
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Fig. 3 (Johns and Layden). Formation of the par- 
tial penetrating limbal grooves. 


through the trabeculectomy window 
and following the previously placed 
grooves (Fig.5). A peripheral iridec- 
tomy was made at the site of the trabec- 
ulectomy window. This is done after the 
extension of the cataract wound to pre- 
vent inadvertant placement of the cor- 
neal scissors through the iridectomy, 





Fig. 5 (Johns and Layden). Extension of the cata- 
ract wound following the previously placed grooves. 
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One of us (W. E. L.) performed 33 of 
the procedures with the other four being 
performed by one other member of the 
glaucoma staff. Included were 20 right 
eyes and 17 left eyes. There were 29 
patients operated on, eight of whom un- 
derwent bilateral combined procedures: 
l2 were men and 17 were women. The 
ages ranged from 38 to 85 vears with an 
average age of 70.7 years. 

All patients underwent complete glau- 
coma examination when possible, includ- 
ing best corrected visual acuity, IOP 
(applanation), gonioscopy, cataract eval- 
uation, fundus and disk evaluation, and 
visual field examination by Goldmann 
perimetry. Follow-up examinations in- 
cluded, when possible, manifest refrac- 
tion with visual acuity, IOP, gonioscopy, 
disk evaluation, and repeat visual field 
examination. 

The indications for surgery included 
significant visual deficit caused by the 
presence of a cataract with coexisting 
glaucoma. The criteria included anv pa- 
tient with poorly controlled IOP on maxi- 
mal antiglaucoma medications who was a 
candidate for trabeculectomv and in 
whom a cataract accounted for even a 
moderate loss of visual acuity of 6/15 
(20/50) to 6/21 (20/70). Any patient who 
had medically controlled IOP without 
progression of glaucomatous damage 
while taking antiglaucoma medication, 
but in whom there was a significant visual 
loss because of lens opacity that required 
cataract extraction, was also considered a 
candidate for a combined procedure. All 
types of glaucoma were included in the 
study (Table 1), including several diffi- 
cult secondary glaucomas that had under- 
gone various other intraocular procedures 
in the past. 

The basic procedure was performed the 
same way in all eyes with only minor 
modifications where specifically indicat- 
ed. A limbal-based conjunctival flap was 
formed over the superior 180 degrees 8 to 
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TABLE 1 


TYPES OF GLAUCOMA 




















Type No. of Eves 
e Chronic open angle 24 
Narrow (acute and chronic) angle 7 
Neovascular 3 
Combined mechanism 2 
Angle recession l 
Total 37 








10 mm from the corneoscleral limbus at 
the 12 o'clock position and slightly closer 
to the corneoscleral limbus at the 3 and 9 
o clock positions (Fig. 1). The flap was 
carried onto the cornea as far as possible. 
A one-half thickness scleral flap measur- 
ing 4 x 4 mm was then formed at the 12 
o clock position and dissected into clear 
cornea as in a routine trabeculectomy 
(Fig. 2). Partial penetrating corneoscleral 
grooves were then made, extending from 
the edges of the trabeculectomy flap to the 
9:30 and 2:30 o'clock positions (Fig. 3). 
A trabeculectomy window measuring 
3 x ] mm was formed with a razor blade 





Fig. 1 (Johns and Layden). Formation of the con- 
junctival flap. Note the pocket of tissue at the limbal 
reflection of the conjunctiva, which can be dissected 
with sharp scissors. 
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The various associations between cata- 
ract and glaucoma! have long been recog- 
nized and may present a difficult problem 
to the clinician. Most clinicians will usu- 
allv approach whichever problem domi- 
nates. If the glaucoma requires surgical 
intervention, this is done first, although 
the glaucoma surgery mav hasten the pro- 
gression of cataracts.?? If the cataract is 
the more severe and the glaucoma is well 
controlled, the cataract is approached be- 
cause control of the intraocular pressure 
(IOP) may or may not be affected by the 
cataract procedure.*^? In the patient with 
both severely visually handicapping lens 
opacities and medically uncontrolled 
glaucoma, the problem is more difficult. 
Some clinicians would surgically attack 
the glaucoma, first reasoning that the dam- 
age from glaucoma is irreversible, where- 
as the visual deficit from cataracts can be 
managed later. Others prefer to remove 
the cataract as the primary procedure, in 
the hope that the IOP control will become 
easier after lens extraction. 

One answer to the dilemma lies in the 
combined glaucoma-cataract procedures. 
Although not universally accepted as a 
valid alternative, the combined proce- 
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dures have been used for many years. 
Most glaucoma procedures have been 
combined with cataract extraction includ- 
ing trephining,? iridencleisis,!?!! scler- 
ectomy,!>13 combined sclerectomy and 
iris inclusion,!^!5 and scleral cauteriza- 
tion.!67!5 Each of these is a filtering pro- 
cedure and has the problem of attempting 
to produce a tight cataract wound and a 
filtering wound. To circumvent this prob- 
lem, combined cyclodialysis-cataract pro- 
cedures were performed.!9?-?? 

In 1968 Cairns?? introduced the tra- 
beculectomv, which has the advantage of 
a guarded filtering wound, thus possibly 
avoiding many shallow or flat anterior 
chambers postoperatively. More recently 
this has been proposed as a combined 
procedure.?4?5 Each of the reported se- 
ries, however, lacks long-term follow-up, 
does not state the length of the follow-up 
period, or lacks a significantly large num- 
ber of patients. This is important in that it 
has been the impression of many that 
combined procedures fail to control the 
IOP over a period of one to two vears.?9:30 
The present series of patients who under- 
went combined trabeculectomy-cataract 
extraction includes 37 eves with an aver- 
age follow-up period of 23.7 months. 


MATERIAL AND METHODS 


All 37 eves that underwent combined 
trabeculectomy-cataract extraction be- 
tween May 1974 and February 1978 were 


included in the study with no exclusions. 
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robutanol (chloral deriv. as a preservative) 
0.5%. CHLOROPTIC* S.O.P.* (chloram- 


icol) 1.0% sterile ophthalmic ointment. — 


CONTAINS: chloramphenicol 1.0% (10 mg/ 
gm) with chlorobutanol (chloral deriv. as a 
preservative) 0.5%. INDICATIONS: For the 
treatment of superficial ocular infections 
pissy, | the conjunctiva and/or cornea 


caused by chloramphenicol-susceptible 
organisms. CONTRAINDICATIONS: Con- 
traindicated in patients who are hypersen- 


sitive to chloramphenicol or any of the 
components. WARNINGS: As with other 
antibiotics, prolonged use may result in 
overgrowth of nonsusceptible organisms, 
especially fungi. If superinfection occurs, 
or if clinical improvement is not noted 
within a reasonable period, discontinue 
use and institute rove therapy. Sen- 
sitivity reactions such as burning or stinging, 
itching, angioneurotic edema, urticaria, 
vesicular and maculopapular dermatitis 
may also occur in some patients. Ophthal- 
mic ointments may retard corneal healing. 
Possibility of occurence of blood dyscra- 
sias from prolonged administration must 
be considered. Systemic chloramphenicol 
has been known to produce bone marrow 
hypoplasia, depression of erythropoiesis 
and aplastic anemia and visual distu es. 
One case of bone marrow hypoplasia has 
been reported after prolonged (23 months) 
use of an ophthalmic solution. : 

: ‘Antibacterial Agents. Mono- 
graph I. Office Seminars in Ophthalmology" 
Irving H. Leopold, ed. Allergan Pharmaceu- 
ticals, 1976, p. 5. 


A RGAN Pharmaceuticals, Inc. 


Irvine, California 92713 
Pointe Claire, PQ., Canada 


LATEST IN ACENTURY OF 
OPHTHALMIC INNOVATIONS. 


THE RODENSTOCK 


METROLENS Il 


Automatic Recording Lensmeter LENS OFF-CENTER LENS CENTERED 


You know our name. For over a century, That's not all. With the Metrolens 11, it's 
Rodenstock has brought you the world's most easy to neutralize both contact lenses and 
advanced ophthalmic instruments. And now, aphakic lenses. And the operator can select 
the Rodenstock Metrolens 11, the world’s accuracy mode as well as both cylinder and 
most advanced automatic lensmeter. prism conventions. 

The Metrolens 11 is microcomputer-based The new Metrolens 11 from Rodenstock. 
for speed and accuracy—human engineered It's the world’s most advanced automatic 
for ease of operation. recording lensmeter. 

The Metrolens 11 features a versatile video 


display screen for precision centering or 

layout in seconds. It simultaneously displays 0 eris Ub 

all powers for both eyes after reading. Special 

operator instructions appear on the screen Est Sunnyvale, EE — 


during difficult procedures. And a quiet — (408) 734-9910 (Collect in California) 
thermal printer is available. 1-800-538-8500 (Toll-free) | 
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~ Semi-Annual Cadater Courses 


y : of the 


Nem York Medical College—MWestchester County Medical Center 



















OCULOPLASTIC COSMETIC FACIAL 
SURGICAL DISSECTION COURSE SURGICAL DISSECTION 
(40 HRS. CME & CAT I) COURSE 







(40 HRS. CME & CAT |) 
May 17-20, 1980 


OBJECTIVES: 
A unique and practical surgical course, pre- 
sented by multiple disciplines, covering FA- 
CIAL COSMETIC SURGERY and featuring 
PARTICIPANT'S CADAVER SURGERY. 


FACULTY: 
George Brennan, M.D., ENT 
Richard Coburn, M.D., PLASTIC 


May 14-17, 1980 


OBJECTIVES: 

An in-depth symposium to provide the prac- 
ticing and resident surgeon with an Oculo- 
plastic Course featuring LIVE SURGERY 
VIDEO TAPES, FILMS, LECTURES AND 
PARTICIPANT'S CADAVER SURGERY. 


FACULTY: 

L. Bergmann, M. D. P. Guibor, M. D. 
B. Cosman, M. D. S. Hecht, M. D. 
N. Cousins, Esq. L. Herman, PhD. 












































M. D , M. D. A. Messina, M. D. Norman L. Cousins, Esq., ATTORNEY 
H: Gould, M. D. E. Wiggs, M. D. Pierre Guibor, M.D. OPHTH 
M. Guibor, C. O. D. Wolfley, M. D Sanford Hecht, M.D., OPHTH 


Norman Orentreich, M.D., DERM 
Eugene Wiggs, M.D. OPHTH 
Darrell Wolfley, M.D., OPHTH 


SUBJECTS: 

Face and Neck Lifting, Cosmetic Belpharo- 
plasty, Brow and Forehead Lifting, Rhino 
plasty, Otoplasty, Mentoplasty, Dermabrasion 
and Chemical Peel, Hair Transplantation, 
Scar Revision, Grafts, Flaps and Camouf- 
lage. 


OCULOPLASTIC REGISTRATION FORM COSMETIC FACIAL 
Registration $600 REGISTRATION FORM 
Registration $800 


and others. 

















SUBJECTS: 
Cosmetic Blepharoplasty, Blepharoptosis, 
Trauma Surgery, Lid Reconstruction, Lac- 
rimal Surgery, Orbital Reconstruction, En- 
tropion, Ectropion, Orbital Fractures and Or- 
bital Tumors. 































Name  . . 









Name 

















Address . 





Address 




















City — — AE; T 





City State "ib. 













Telohoe(.— . . — 
Specialty: Ophth —ENT —Plastic — 







Telephone(.—— |— — ) 





Specialty: Ophth — ENT— Plastic —Derm Derm 
(circle one) (circle one) 











Make check payable: The Oculoplastic 
Foundation, Inc. COSMETIC FACIAL 
COURSE 






Make check payable: The Oculoplastic 
Foundation, Inc. OCULOPLASTIC COURSE 






Clip and mail with registration fee: Ms. Paula Tamkin, Registrar 
c/o Dr. P. Guibor, 630 Park Avenue 
New York, N. Y. 10021 (212) 734-1010 






TALI LLE Te [2 
105mm Diameter 
With Built in Infusion 


The DKS Miniphage is still the only 
miniature cutting head that offers 
infusion built in, not added on. 
The 1.05mm, diameter tip is a 
disposable, sharp and versatile 
cutting instrument guaranteed 
every time. 

Two models are available: The 
V3001-120,with finger hole contro 
of suction; and the V3001-124, 
with foot switch. control of 
suction and positive shut-off. 


Use of the V3001-124 will require 
modification to existing systems 
in the field. New systems are 
available with or without modifi- 
cation. 

Available for December delivery 
in the new DKS disposable 
sterile pack. 

One of a family of DKS precisio 
disposable surgical instruments. 


A product of David Kopf Instrument 
7327 Elmo St., Tujunga, CA 91042 
Telephone: (213) 352-5955 
Eastern Regional Office 

27 Watchung Ave., 

Upper Montclair, N.J. 07043 
Telephone: (201) 746-1485 


Peyman/Vitrophage 





Ready When You Are 


MUROIS. 


5% sodium chloride 
sterile ophthalmic ointment and solution 


MURO 128 
à i (Sodium Chloride 5% Ointment) 
Single entity—sodium chloride DESCRIPTION: A sterile ophthalmic ointment of sodium chloride 5% in a 
Flexibility of dosage base of lanolin, liquid petrolatum and white petrolatum 
T MURO 128 
sterile ophthalmic ointment (Sodium Chloride 59; Solution) 
Sterile ophthalmic solution DESCRIPTION: A sterile ophthalmic solution of sodium chloride 5% with 


O ' ' methylcellulose 0.9%. Also contains methylparaben 0.023% and prop Ipara- 

5 sodium chloride ben 0.01% as preservatives, and purified water : 

Time-tested INDICATIONS: As an aid for reducing edema in conditions of the cornea from 
various causes as bullous keratitis, keratopathy and following cataract sur- 
gery and Fuchs endothelial-epithelial dystrophy 


' CONTRAINDICATED: Hypersensitivity to any ingredient 
Prolonged retention on cornea ADVERSE REACTION: Slight stinging sensation which is usually transient 
Less burning and stinging in nature 


OINTMENT DOSAGE: One or more times a day as directed by physician 
HOW SUPPLIED: As a sterile ophthalmic ointment in 3.5g tubes. Keep 


TU ; tightly closed — store in a cool place 
Addition of methylcellulose SOLUTION DOSAGE: 1 or 2 drops in affected eye(s) three times a day, or as 
Added viscosity directed by the physician 


HOW SUPPLIED: 15 ml and 30 ml plastic dropper bottles. Keep tightly 
closed — store in a cool place 
(^ : CAUTION: Federal (U.S.A.) law prohibits dispensing without a prescription 
Greater reduction of corneal edema WARNING: For topical ophthalmic use only. Do not touch tip of tube or drop- 


Better patient compliance per tip to any surface since this may contaminate ointment or solution 


Luxenberg. M.N., and Greek, K.: Reduction of Corneal 
Edema with topical hypertonic agents. Am. J. Ophth. 71:847. 1971 
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A contact lens i insurance plan that’s 
Bhasin simple. And it’s about time. - 


patients and 


Omega — Lens Insurance (OCLICO) is the simplest 
contact lens insurance plan ever. 
With OCLICO, patient enrollment is this easy. 


1, Your patients take an application (OCLICO's single 
application covers all lens types) from 


office dispenser. 

2. Patient sends the applica- 
tion and premium payment 
directly to OCLICO. And 
OCLICO sends the policy 
directly to the patient. 


F That's all! 


You have no records to file. No 
proof-of-loss forms, no complex 


In those states where Omega 
Contact Lens Insurance Company 
is not licensed, the plan is under- 
written by Great American Insur- 
ance Company. . 


As a vision care professional, your practice comes first. With 
OCLICO, you can maintain your normal office procedures, 
without —— And conducted strictly y between your 





id poe. 


m ey 
Jf: PO — 





enue only one step! 


the insurance 


your convenient 


conta ens P,O. Box 220006 
—— Dallas, Texas 75222 
(2:4) 241-7000 





I'd like to keep things simple. P'ease send me 
more information on OCLICO. AJO 12/79 


Name 
Address 
City 


Telephone( ) 


State Zp 











forms of any kind to explain to your patients. 
And taking care of a claim is a simple procedure, tox 
lect your own replacement fee. The "Total deduc 


ou col 
bio" which covers your professional r 
Occo is the only amount printed on tt 


fee an 
Don 


All unnecessary ork 
‘out. There’s virtually no involve 


ment on your part at all. 


Plus, OCLICO covers all risks « 
loss or damage. For all kinds « 
contact lenses. Now, that 
protection! 


You can find out more abo! 
this beneficial um Fill oi 
j mail it 1 


the coupon an 
OCLICO. 


Anterior or Posterior Segment Surgery 





OPEN SKY 


Your choice 


LIMBAL 
Your choice 
of tip sizes 


It's your choice 
with the 


VISC-X 


of tip sizes 


VISC-X 


» Automatic or Manual 
Suction/Reflux 

» Micro-Tips: 1 mm 
Mini-Tips: 1.65 mm 
Lentectomy Tips: 2.3 mm 


Your Choice... 


» Oscillating, forward, reverse cutting modes - variable to 1,080 
cuts per minute. 

» Independent or concurrent cutting, suction, reflux, illum- 
ination, and bipolar bimanual diathermy 

» Exceptionally bright fiber optics. Variable illumination, coaxial 
or separate, hooked or straight, with or without infusion. Bright 
enough for intraocular video display, tapes and films. 

» Hand held quartz infusion or quartz floating contact lenses. 

» Wide choice of probes, cannulas, infusion ports and plugs. 

' 1, 2, or 3 port systems for uni or bimanual techniques 

» Hooked or straight needles and pics, with or without infusion, 
for all procedures 

! Automatic suction/reflux achieves instantaneous pressure 
equilibrium within the eye. Manual suction if desired. 


The VISC-X is lightweight and modular - assembles in seconds 
without tools. Rechargeable battery operation for patient safety 
Surgery is aided greatly by use of special double lip, self- 
sharpening cutting tips which exert no traction on tissue or 
vitreous 


clinitex ..... 


183 Newbury Street/Danvers, MA 01923/USA 
Phone 617-774-0415 


1 Port System 
1.65 or 2.3 mm 


varian 








MINI VISC-X MICRO VISC-X OPEN SKY 
2 Port System 3 Port System Your choice 
1.65 mm 1 mm of tip sizes 







The VISC-X is a revolutionary new concept in systems for anterior- 
posterior segment surgery. It permits the surgeon to employ a 
wide variety of techniques through singular or multiple incisions. 
Using the modular building block approach, the surgeon can 
create a system customized for present requirements and 
preferences. As needs change, the VISC-X systems may be 
expanded to permit additional techniques and procedures. 





Flash Autoclavability 


Flash autoclavability renders the instrument ready for 
emergencies or use several times in the same day, even back to 
back. Each instrument may be steam, gas, or heat sterilized 
individually in its own storage box, or as a system in the special 
see through tray. 


: [ ) Please have representative contact me 
t LJ! would like a demonstration with my staff attending 


y [ ] Please send more information 





Name — — Atte | — 
Hospital or Clini — — 
E Address = — 
R City State = Zip Phone .—— —— 
5 
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Solution-Sterle /Ointment-Sterile 


Each ml. or gram contains oii sulfate equivalent to 3.0 mg. gentamicin. 


ua RAMIN 


brand of 


sentamicn sdate, USP 


STANDS THE TEST OF TIME 
THROUGHOUT A BROAD RANGE OF 
OCULAR INFECTIONS" 
















— “ACTIVE: 1973 
BR ACTIVE: 1974 
ACTIVE: 1975 









ACTIVE: 1976 


ACTIVE: 1977 






ACTIVE. 1978 * 
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The Eye Foundation of America 
Presents A 
Symposium On 
DISEASES AND SURGERY 
OF THE LENS 
FEBRUARY 29 AND MARCH 1, 1980 












The Royal Orleans Hotel 
621 St. Louis Street 
New Orleans, Louisiana 70140 
Telephone: 504-529-5333 








SYMPOSIUM COORDINATOR: 
KENNETH G. HAIK, M.D. 


Partial List of Guest Speakers 
Leo T. Chylack, Jr., M.D. 
Boston, Massachusetts 


D. Jackson Coleman, M.D. 
New York, New York 


Francis G. Hurite, M.D. 
Pittsburgh, Pennsylvania 
Charles D. Kelman, M.D. 

New York, New York 


Kenneth G. Haik, M.D. 
New Orleans, Louisiana 



















TUITION: 
Practicing Physicians $200.00 
Residents None 










For Registration and Further 
Information Please Contact: 
Kenneth G. Haik, M.D. 
Symposium Coordinator 
The Eye Foundation of America 
823 Maison Blanche Building 
New Orleans, Louisiana 70112 
Telephone: 504-581-3714 








GARAMSCIN' 


brand of 


gentamicin sulfate, U.S.P. 





Solution-Sterile 
Ointment-Sterile 


Each ml. or gram contains gentamicin sulfate equivalent to 
30 mg gentamicin 


DESCRIPTION  Gentamicin sulfate is a water-soluble antibi- 
otic of the aminoglycoside group active against a wide variety 
of pathogenic gram-negative and gram-positive bacteria 

GARAMYCIN Ophthalmic Solution is a sterile. aqueous 
solution buffered to approximately pH 7 for use in the eye 
Each ml. contains gentamicin sulfate (equivalent to 30 mg 
gentamicin), disodium phosphate, monosodium phosphate. 
sodium chloride, and benzalkonium chloride as a preserva- 
tive 

GARAMYCIN Ophthalmic Ointment is a sterile ointment. 
each gram containing gentamicin sulfate (equivalent to 30 
mg. gentamicin) in a bland base of white petrolatum, with 
methylparaben and propylparaben as preservatives 
ACTIONS The gram-positive bacteria against which gen- 
tamicin sulfate is active include coagulase-positive and coag- 
ulase-negative staphylococci, including certain strains that 
are resistant to penicillin. Group A beta-hemolytic and non- 
hemolytic streptococci, and Diplococcus pneumoniae The 
gram-negative bacteria against which gentamicin sulfate is 
active include certain strains of Pseudomonas aeruginosa 
indole-positive and indole-negative Proteus species, Esche- 
richia col Klebsiella pneumoniae (Friedlander's bacillus), 
Haemophilus influenzae and Haemophilus aegyptius (Koch- 
Weeks bacillus), Aerobacter aerogenes Moraxella lacunata 
(diplobacillus of Morax-Axenfeld). and Neisseria species 
including Neisseria gonorrhoeae Although significant resis- 
tant organisms have not been isolated from patients treated 
with gentamicin at the present time, this May occur in the 
future as resistance has been produced with difficulty in vitro 
by repeated exposures 
INDICATIONS GARAMYCIN Ophthalmic Solution and 
Ointment are indicated in the topical treatment of infections of 
the external eye and its adnexa caused by susceptible 
bacteria Such infections embrace conjunctivitis, keratitis and 
keratoconjunctivitis, corneal ulcers, blepharitis and blepha- 
roconjunctivitis, acute meibomianitis, and dacryocystitis 
CONTRAINDICATIONS GARAMYCIN Ophthalmic Solution 
and Ointment are contraindicated in patients with known 
hypersensitivity to any of the components 
WARNINGS GARAMYCIN Ophthalmic Solution is not for 
injection It should never be injected subconjunctivally, nor 
should it be directly introduced into the anterior chamber of 
the eye 
PRECAUTIONS Prolonged use of topical antibiotics may 
give rise to overgrowth of nonsusceptible organisms, such as 
fungi. Should this occur, or if irritation or hypersensitivity to 
any component of the drug develops, discontinue use of the 
preparation and institute appropriate therapy 

Ophthalmic ointments may retard corneal healing 
ADVERSE REACTIONS Transient irritation has been re- 
ported with the use of GARAMYCIN Ophthalmic Solution. 

Occasional burning or stinging may occur with the use of 
GARAMYCIN Ophthalmic Ointment. 
DOSAGE AND ADMINISTRATION GARAMYCIN Ophthal- 
mic Solution: instill one or two drops into the affected eye 
every four hours In severe infections dosage may be in- 
creased to as much as two drops once every hour 

GARAMYCIN Ophthalmic Ointment: apply a smal! amount 
to the affected eye two to three times a day 
HOW SUPPLIED GARAMYCIN Ophthalmic Solution— 
Sterile, 5-ml. plastic dropper bottle, sterile, boxes of one and 
six. Store away from heat 

GARAMYCIN Ophthalmic Ointment—Sterile, -ounce 
tube, boxes of one and six Store away from heat 


NOVEMBER 1973 10089900 


For complete details, consult package insert or literature 
available from your Schering Representative, or Professional 
Services Department, Schering Corporation, Kenilworth, New 
Jersey 07033 


Staphylococcus sp 
Streptococcus so 
H. influenzae 

H. aegyptius 

M. lacunata 
Neisseria sp 
Proteus sp 

P aeruginosa 
(certain strains) 

9 E.coli 

10 A. aerogenes 

11 K pneumoniae 
12 D pneumoniae 


°. Schering Corporation 
Kenilworth, N.J. 07033 
SWW 1320 RI 


OO -1)O^ Un 4 UN — 
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The Rodenstock Panfundoscope. Now You Can See 
800% More Retina While Dilating The Pupil 0%. 


The Panfundoscope, used with the The diagnostic advantages, es- Type Th, for use in diagnosis and 
slip lamp, represents a remarkable | pecially intheobservationofchanges | photocoagulation, is made of silicate 
break-through in retinal inspection, glass and treated with a special non- 
diagnosis, and treatment (by mH reflective coating. 

photocoagulation ). | E | (In surgery, the increased field 


AN EIGHT-FOLD INCREASE IN of vision frees you from dependence 


FIELD OF VISION on a small viewing area, a real 
plus in thetreatmentof peripheral 


Without mydriasis, the "fish-eye" E eU li SCR portions of the medial and lateral 
properties of the Panfundoscope | hte oe fundus.) 


allow you a stereoscopic view of the E gam A DEFINITE ADVANTAGE 


ee T NN 
eios ios | PATIENTS. 


reveal even the extreme quadrant LI 
peripheries. ENS | if you implant intra-ocular lenses, 
And with full mydriasis, it's or treat people who have them, you 
possible to observe the fundus to know the problems that can arise 
the ora serrata. when you dilate such patients. 
aretha E eee Now, using the Panfundoscope, 
— pores BIENES TYPE D, AND TYPE Th, EX- you can see much more ofthefundus 
CLUSIVELY FROM COBURN. than with conventional lenses — 
You get a full synoptic view ofthe | ————.—— Aul 


: without dilation. 
fundus much faster than withcon- | Sfp genus eDis | complete technical literature call 
. " j ITP C ( ty ' C 
ventional ophthalmoscopy. (There's | °F arc resin. p ( 


no piecing together of partial images, e T Coburn Professional 
either. | — Products Divisi 


CA ECNE —4 Boll free (800) 237-5906. In 
required for routine CRRI; B Florida call collect (813) 443- 
you Il ee yourself the um 2606. 1375 South Fort Har- 
lost waiting for mydriatics 4 — rison, Clearwater, Fl 33516 
to take effect. : d | | 


associated with tumors, retinal de- 
tachment and vitreous humor bands, 
are also readily apparent. 


"See us at the AAOO 
meeting in San Fran- 
cisco, Island #D.”’ 
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BRIEF SUMMARY 


INDICATIONS 

The POLYCON contact lens is indicated for the correction of 
visual acuity for persons with nondiseased eyes having ame- 
tropias, including those with high degrees of corneal or refrac- 
live astigmatism, as well as aphakia. 


CONTRAINDICATIONS 

Acute and subacute inflammations of the anterior segment of 
the eye; any eye disease which affects the cornea or conjunc- 
tiva; insufficiency of lacrimal secretion; corneal hyposthesia; 
or any systemic disease which may affect the eye or be 
exacerbated by wearing contact lenses. 


WARNINGS 

Abrasions and infections: If the lens becomes less comfort- 
able to the wearer than when first placed on the wearer's 
cornea, a foreign body may be present. The patient should 
remove the lens immediately. If discomfort persists, an eye 
care practitioner should examine the patient as soon as possi- 
ble to determine if any corneal abrasion, ulceration, irritation or 
infection is present. 

Aphakic Patients: Aphakic patients should not be fitted dur- 
ing the postoperative period until the surgeon determines that 
the eye has healed completely. 

Lens Care Regimen: Only use Preflex* Sterile Cleaning Solu- 
tion, Normol" Sterile Solution, and Adapettes* Sterile Lubrica- 
ting Solution with the POLYCON lens. Store ONLY in Normoi* 
Sterile Solution. Patients must adhere to recommended daily 
iens care regimen. FAILURE TO DO SO MAY RESULT IN 
DEVELOPMENT OF SERIOUS OCULAR INFECTIONS. 
Medicaments and Eye Drops: Wearers must not use any 
medicaments or ophthalmic solutions other than Adapettes 
solution prior to inserting the lens or while the lens is on the eye 
Wearing Restrictions: Remove before sleeping or in the pres- 
ence of noxious and irritating vapors. 


PRECAUTIONS 

CLEANING AND DISINFECTION 

THE POLYCON CONTACT LENS MUST BE BOTH CLEANED 
AND DISINFECTED DAILY. ONE PROCEDURE DOES NOT 
REPLACE THE OTHER. 

To disinfect the lens, it is stored in fresh Normol solution for a 
minimum of four hours daily in the patient lens storage case. 
After removal of the lens from the storage case, it is rinsed 
thoroughly with Normol solution. Adapettes lubricating solu- 
tion is applied to the lens surfaces as a wetting agent prior to 
inserting the lens in the eye. 


ADVERSE REACTIONS 
Rainbows or halos around objects or blurring of the vision 
Excessive tearing, unusual eye secretions and photophobia. 


FITTING AND WEARING SCHEDULE 

Conventional methods of fitting contact lenses apply to the 
POLYCON contact lens. 

NOTE: STUDIES HAVE NOT BEEN PERFORMED TO SUP- 
PORT SAFETY OF THIS LENS FOR LONGER THAN THE 
RECOMMENDED WEARING TIME. 

A POLYCON Contact Lens Patient Care Kit must be provided 
at the dispensing visit. 

Preflex, Normol and Adapettes are trademarks of Burton, 
Parsons & Company, Inc. 


| & SYNTEX | 
| 

SYNTEX OPHTHALMICS, INC. 
PHOENIX, ARIZONA 85015 












UNIVERSITY OF MIAMI 
SCHOOL OF MEDICINE 
DEPARTMENT OF OPHTHALMOLOGY 

BASCOM PALMER EYE INSTITUTE 
MIAMI, FLORIDA 


VISUAL FIELD TESTING 
IN THE CLINICAL OFFICE 


A Practical Course 
February 14-16, 1980 


Faculty for the course will consist of: Dr. Douglas R. 

Anderson, University of Miami School of Medicine, 

Miami, Florida; Dr. Stephen M. Drance and Dr. Gordon 

CONS, University of British Columbia, Vancouver, 
anada. 


The lecture course on February 14th will provide both a 
theoretical background to modern perimetry and in- 
struction in the practical techniques necessary for the 
detection and plotting of visual field defects. Registra- 
tion fee is $100 per registrant. On February 15th and 
16th, registrants will have the option, by appointment, for 
a one-hour session of individual instruction on perim- 
eters by first-rate experienced visual field technicians, 
supervised by the lecturers. The fee for these sessions 
is $25/hour. Early registration is recommended be- 
cause of limited enrollment. Make checks payable to: 
Continuing Education in Ophthalmology, Inc. and 
mail to: Bascom Palmer Eye Institute, Visual Field 
Course, PO. Box 610326, Miami, Florida 33161. Hotel 
reservations may be made through Holiday Inn, Miami 
Civic Center, 1170 N.W. 11 St., Miami, Florida 33136. 





FLORIDA MIDWINTER SEMINAR 
IN OPHTHALMOLOGY 


February 25-27, 1980 
Bahia Mar Hotel, Ft. Lauderdale, Florida 


CORNEAL AND EXTERNAL DISEASES 


FACULTY 
Richard K. Forster, M.D. L. Douglas Perry, M.D. 
University of Miami University of South Florida 


School of Medicine 
Miami, Florida 

Henry Gelender, M.D. 
University of Miami 
School of Medicine 


College of Medicine 
Tampa, Florida 

Gilbert Smolin, M.D. 
University of California 
School of Medicine 


Miami, Florida San Francisco, California 
Richard Hansen, M.D. George A. Stern, M.D. 
University of Florida University of Florida 


College of Medicin College of Medicine 
Gainesville, Florid Gainesville, Florida 


George Waring, M.D. 
Emory University 
School of Medicine 
Atlanta, Georgia 


The Florida Midwinter Seminar in — and 
Otolaryngology is nf plead by the University of Florida 
College of Medicine (Gainesville), the University of Miami 
School of Medicine (Miami) and the University of South Florida 
College of Medicine (Tampa). The program is accredited by the 
Council on Medical Education of the American Medical Associ- 
ation, Category 1 of the Physician's Recognition Award. Reg- 
istration fee is $190 for practitioners and $90 for residents 
upon application from their Department Head. Mail registra- 
tion fee (U.S. dollars only), payable to “Florida Midwinter 
Seminar’, 405 Northeast 144 Street, Miami, Florida 33161. 
Special reduced rates have been arranged with the Bahia Mar 
Hotel, Ft. Lauderdale, Florida 33316. 









Fluorescein pattern of 9.5 mm diamet 
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vides visual acuity, : 
aintains normal corneal physiology 
e POLYCON lens* is a rigid, oxygen- 
bermeable contact lens with excellent stability. 


is made from a copolymer containing silicon 
ind methyl methacrylate (MMA). 


Extensive clinical data 
demonstrate distinct benefits 


18 patients completed a multiclinic study” 

ith the following results: 

o edema reported in 96.4% of patient visits 

o spectacle blur reported in 99.5% of patient visits 


O flare or halo problems reported in 99% of patient visits 
-dav comfort reported in 90% of patient visit 
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Typical funnel shaped retinal detachment converging at optic nerve head 


Diagnosis 
confirmed 


Rapidly. Accurately. The Sonometrics Ocuscan-400 extends your capabilities to 
pathologies obscured to visual or radiographic methods. Now, using A and B-mode ultra- 
sound for tissue visualization in the eye and orbit you can examine, diagnose, track pro- 
gress. And documentation is simple and inexpensive 

Examinations are conducted in minutes, through the closed lid, with no patient dis- 
comfort. thanks to the unique design of the compact, contact handpiece. Its the smallest 
probe available, permitting more complete examinations 

Real-time images are easy to interpret due to exceptional resolution and grey scale. 
Superior sensitivity and a simultaneous, split-screen display of A and B-modes greatly 
enhance diagnostic capabilities 

The instrument's modular construction allows rapid service and economical upgraa- 
ing to add new developments. The clinically proven DBR-300 for precise intraocular lens 
power specifications can be provided with a single module, and at a considerable savings 

The Ocuscan-400 f ra Sonometrics. Simple to operate Reliable. d o interpret 
Proven in the clinic. And it comes complete 
with the support of Sonometrics, the first and 
the most advanced ei ded in ophthalmic 
ultrasound. To see what it can do for you and 
your patients, call uon (800) 223-0412 or 
mail the coupon below 
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Retina and Vitreous Service 
and Continuing Medical Education Department 
of American Hospital of Miami 
Announces 
Anterior and Posterior Segment Vitrectomy Course 
February 29 and March 1, 1980 


Faculty: James Diamond, M.D., Tulane University « Robert Fletcher, M.D.., University of Kan- 
sas * Felipe U. Huamonte, M.D., American Hospital of Miami» David Kasner, M.D., University 
of Miami « Gholam A. Peyman, M.D., University of Illinois 


Thisis an intensive instructional course for anterior and posterior segment surgeons. Surgical 
demonstrations and microsurgical practice in the laboratory will be provided. 


Registration fee: $350.00 (entire course) Limited enrollment 
$100.00 (lectures) 


An AMA-CME 16 hour accredited course 
For registration and further information, please write or telephone: 


Retina Consultants, Inc. 
American Medical Plaza, suite 206 
11880 Bird Rd. 

Miami, Florida, 33175 
Telephone (305) 223-2456 


Sixth Annual Boston Lacrimal Course 


Newly Expanded with Cadaver Lacrimal Surgery* 


The Department of Ophthalmology and the Office of Continuing Education 
of Boston University School of Medicine 


present this course 
to be directed by Sanford D. Hecht, M.D. 


Dates: Thursday & Friday, June 5 & 6, 1980 
*SPECIALLY PREPARED CADAVERS 


Faculty: Jules Baum, Tufts Univ., Robert Dryden, Univ. of Arizona, Joseph Flanagan, Jefferson 
Medical College, Edward Goodman, Boston Univ., & Tufts Univ., Pierre Guibor, New York Medi- 
cal College, Sanford D. Hecht, Boston Univ., & Tufts Univ., Howard Leibowitz, Boston Univ., 
Eugene Wiggs, Univ. of Colorado, Richard A.N. Welham F.R.C.S., Moorfields Eye Hospital, 
London. Darrell E. Wolfley, Univ. of Utah. 


Credit: 19 Hours AMA Enrollment Limit 
Category I-Physicians’ Recognition Award Registration Fee: $415.00 


Inquiries: Office of Continuing Education 
Boston University School of Medicine 
80 East Concord Street 
Boston, Mass. 02118 
Telephone: (617) 247-5602 
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Take Precise 
‘Measurements 
in Microsurgery 








The Terry Keratometer 
. . . the first Quantitative Surgical Keratometer 


With modular modifications to your Zeiss OPMI 6 or OPMI 6S, 
you, the surgeon, will now have the control 
necessary to eliminate astigmatism 
through precise wound closure at the time of surgery. 


An innovative approach to the elimination 
of corneal astigmatism. 


For more details and course information, write: 


e nna PT) corporation 


P.O. BOX 3680/FULLERTON/CALIFORNIA 92634 e (714) 628-3318 


* 


69 


VOL. 88, NO. 6 


cytomegalovirus.? It occurs in about 596 
of patients after open heart surgery and 
has been reported after other types ot 
surgery with blood transfusion as well. 
Postperfusion syndrome has the same 
symptoms as cytomegalovirus mononu- 
cleosis, which can develop after sponta- 
neous infection in healthy adults.'? In 
immunosuppressed renal transplant pa- 
tients, it is believed that cytomegalovirus 
infections are caused by activation of 
latent virus or perhaps transmission of 
virus contained in the donor graft." 

In our patient, the absence of a cyto- 
megalovirus IgM response indicates that 
this was probably not a primary infection. 
It was most likely transmitted by blood 
transfusion during her craniotomy. How- 
ever, cytomegalovirus complement fixa- 
tion titers performed on the four blood 
donors five months after the patient's 
transfusion were less than 1:8, thus 
adding no support for this mode of trans- 
mission. The immunosuppressive effect 
of high doses of corticosteroids may have 
allowed reactivation of latent cytomega- 
lovirus. Large doses of corticosteroids 
have a depressant effect on neutrophil- 
leukocyte function and on complement 
metabolism.!? However, corticosteroid- 
induced activation of latent disease is 
unlikely. As Dowling and associates!? 
have shown in a large study of patients 
with rheumatoid disease, neither cortico- 
steroids alone nor the presence of rheu- 
matoid arthritis severe enough to warrant 
use of corticosteroids is sufficient to pro- 
duce cytomegalovirus shedding. Cytotox- 
ic drugs did produce cytomegalovirus 
shedding in some of these patients, but all 
remained asymptomatic. 

In previously healthy adults, cyto- 
megalovirus has been reported to cause 
mononucleosis, hepatitis, myocarditis, 
pericarditis, polyneuritis,™ colitis,!^ en- 
cephalitis,!? and vasculitis.!? In renal graft 
recipients, cytomegalovirus most often af- 
fects lung and retina. Chawla and associ- 
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ates!7 reported a case of cytomegalovirus 
retinitis in a previously healthy adult, but 
the diagnosis was based only on increas- 
ing cytomegalovirus complement fixation 
titers and abnormal liver enzymes. To our 
knowledge, our case is the first report of 
culture-proved cytomegalovirus ophthal- 
mitis occurring in a patient who was not a 
renal graft recipient and did not have 
neoplastic disease. Extensive viremia is 
probably necessary for the development 
of ocular cytomegalovirus infection.!? 

The clinical picture of cytomegalovirus 
retinitis in chronically immunosuppres- 
sed patients receiving cytotoxic drug ther- 
apy to prevent renal graft rejection is 
usually characteristic. It includes granu- 
lar vellow-white areas of retinal necro- 
sis, hemorrhages, and vascular sheathing 
with attenuation. Chumbley and associ- 
ates!? have described cytomegalovirus 
retino-uveitis with hypopyon in a renal 
transplant recipient. Our patient's mani- 
festation of granulomatous panuveitis, 
dense vitreous opacities, and minimal ret- 
initis represents another variation in clin- 
ical manifestation. The atypical clinical 
presentation and the absence of a confir- 
matory increase in cytomegalovirus com- 
plement fixation titer delayed the diag- 
nosis until the virus was isolated from 
saliva, cervix, and, ultimately, the eye. In 
the future this delay may be avoided. 
When ocular infection with cytomegalovi- 
rus occurs in a previously healthy person 
who is only temporarily immunosuppres- 
sed, the host-parasite interaction is altered, 
and the resultant ophthalmitis may differ 
from that previously reported. 

The most serious complication of cyto- 
megalovirus retino-uveitis is retinal de- 
tachment. The detachment is initially ex- 
udative, but can become complicated by a 
rhegmatogenous component, as noted by 
others292! and as occurred in our patient. 
The retinal detachment in our patient has 
remained refractory to all attempts at 
treatment. 
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Langston and Hess?? reported no benefi- 
cial effect from adenine arabinoside in the 
treatment of cytomegalovirus retinitis in 
renal graft recipients, whereas Egbert and 
associates?! noted some improvement. 
Thomas Aaberg, M.D., has had encourag- 
ing results with transfer factor in three 
patients (oral communication, October 
1978). In our patient, simply stopping the 
immunosuppressive corticosteroids al- 
lowed her normally functioning immune 
svstem to make the panuveitis a self- 
limited disease. Increasing the cortico- 
steroid dosage caused improvement and 
decreasing the corticosteroid dosage tem- 
porarily worsened the visual acuity in the 
left eve. Therefore, the beneficial effect of 
stopping immunosuppressive therapy 
may not be immediately evident. Also, 
significant anterior segment inflamma- 
tion has persisted without corticosteroids. 
This persistent anterior segment inflam- 
mation is most likely not caused by active 
virus, but rather viral antigens, as sug- 
gested by the negative anterior chamber 
and vitreous cultures, but positive immu- 
nofluorescent antibody assay for anti gen. 


SUMMARY 


A  30-yearold previously healthv 
woman who received immunosuppres- 
sive doses of corticosteroids developed an 
unusual culture-proved cytomegalovirus 
panuveitis bilaterally. The atypical clini- 
cal course was marked by bilateral exuda- 
tive detachments with minimal evidence 
of retinitis. Any patient receiving blood 
transfusions and immunosuppressive 
doses of corticosteroids is potentially at 
risk for developing ocular cytomegalovi- 
rus infection, and the clinical presenta- 
tion of the ocular infection may be atvpi- 
cal. 
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OPHTHALMIC MINIATURE 


He took the glasses firmly out of my hand and placed them on his 


own nose. 


To me his face and all other in the place, looked a distorted blur. 
Colors told me roughly where hair, eyes, and clothes were, but 


outlines vanished. 


“Christ,” Malcom said, “You must have corkscrew vision." 


“Astigmatism,” I said. 


Dick Francis, Trial Run 


New York, Harper and Row, 1978 


CALCIUM OXALATE CRYSTALS IN THE AQUEOUS 


: R. S. BARTHOLOMEW., F.R.C.S., AND P. F. REBELLO, M.SC. 


Edinburgh, Scotland 


Iridescent particles, which are a strik- 
ing sign in the aqueous of patients with 
phacolytic glaucoma, are thought to be 
either crystals of cholesterol or macro- 
phages.'* The routine examination of 
aqueous fluid from patients with pha- 
colvtic glaucoma revealed octahedral 
crystals in one specimen. These crystals 
were subsequently identified as calcium 
oxalate. 

Calcium oxalate crystals have been 
seen and identified in the nuclei of hyper- 
mature cataracts and in long detached 
retinas?^?$ but have not been seen free 
in the aqueous. We found octohedral CTVS- 
tals in the aqueous of a patient with 
phacolytic glaucoma. 


MATERIAL AND METHODS 


Three patients were examined. Each 
had characteristic signs of phacolytic 
glaucoma. The first patient had rectangu- 
lar as well as dot like iridescent particles 
in the anterior chamber. The other two 
patients had only dot like particles. 

Specimens of aqueous were aspirated 
before cataract extraction and examined 
microscopically. All three cataracts were 
removed with their capsules intact. 


RESULTS 

Examination of the aqueous specimens 
showed the following: 

Viable spheroidal cells in all three 
specimens were subsequently identified 
as macrophages. 

Notched rhomboidal platelike crvstals 


From the Department of Ophthalmology (Mr. 


Bartholomew), Universitv of Edinburgh; and the 


Department of Clinical Chemistry. (Mr. Rebello), 
Royal Infirmary, Edinburgh, Scotland. 

Reprint requests to R. S. Bartholomew, F.R.C.S. 
Department of Ophthalmology, University of Edin- 
burgh, Chalmers, Edinburgh, Scotland EH3 9HA. 
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in the first and second specimens were 
typical morphologically of cholesterol, 
and varied in size. The smallest being 
smaller than the round cells, the largest 
being five times the diameter of the round 
cells; these latter were from the first pa- 
tient (Fig. 1). 

Most of the octahedral crystals in the 
third specimen (Fig. 2) were smaller than 
the round cells; none were larger. Mor- 
Phologically they resembled crvstals of 
calcium oxalate. A few small starlike CTVs- 
tals were evident. The octohedral crystals 
were subjected to further examination. 
limited by the small sample of aqueous. 

Analysis of the crystals—The sample 
contained clear, colorless, crystals of 
varying sizes, each with a well-developed 
regular octahedral form. The edges of the 
crystals outlining the eight equilateral 
triangular faces were clearly visible. The 
crystal faces appeared to have the crvstal- 
lographic notation (111 or 101). 

The crystals resembled those of calci- 
um oxalate. The following tests were 





Fig. 1 (Bartholomew and Rebello), Notched rhom- 
boidal platelike crystals from the aqueous of the 
first patient (x 160). 
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done, using as controls oxalic acid, calci- 
um carbonate, calcium phosphate, and 
calcium oxalate. The crystals were insolu- 
ble in the following: alcohol, methanol, 
(compatible with calcium ex- 
water, 50°F (therefore not 
urate); acetic acid (2M) (therefore not 
phosphate or carbonate); sodium hvdrox- 
ide (M) (therefore not urate). 

The crvstals were soluble in the follow- 
ing: hydrochloric acid (0.5M); crystalline 
substance was re-obtained on drying (the 
crystals did not decompose releasing CO; 
and were therefore not calcium carbon- 
ate). 

The crystals did not stain with either 
hematoxylin and eosin or with alizarin 
red S (calcium oxalate is too insoluble to 
react with alizarin red S). The specimen 
was too small to incinerate before a calci- 
um test. 





CALCIUM OXALATE IN THE AQUEOUS 





Fig. 2 (Bartholomew and Rebello). Top left, Octa- 
hedral crystals from the aqueous of the third patient, 
identified as calcium oxalate (x320). Top right, 
Octahedral crystals from the aqueous of the third 
patient, identified as calcium oxalate (x320). Bottom 
left, Octahedral crystals from the aqueous of the 
third patient, identified as calcium oxalate (x 800). 


DISCUSSION 


The larger rectangular iridescent parti- 
cles seen in the anterior chamber of the 
first patient were obviously the larger 
platelike cholesterol crystals as seen by 
Kaufman. It seems likely that such large 
crystals form in the aqueous, and do not 
pass through the microscopically intact 
lens capsule, the cholesterol extravasation 
of Safar.’ 

Dotlike iridescence may equally be 
caused by the smaller cholesterol plates, 
macrophages, or the octahedral crystals of 
calcium oxalate. 

Calcium oxalate crystals have been 
identified in a retina that has long been 
detached and in the nuclei of hyper- 
mature cataracts,>® some from patients 
with phacolytic glaucoma.? Such crystals 
were not observed clinically in the corti- 
ces of any of these lenses, and have not 
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been reported from any other intraocular 
sites. These crystals appeared spheroidal 
in section (needlelike and platelike, or 
irregularly polyhedral).56 

The lens from this patient was unfortu- 
nately not preserved but intracapsular re^ 
moval with microscopically intact cap- 
sule together with the perfect shape of 
these crystals, suggest that crystallization 
took place in the aqueous rather than in 
the lens. 

Calcium oxalate crvstals are found in 
the bodv in oxalosis and poisoning bv 
oxalic acid or ethylene glycol, both of 
which can be excluded in this instance. 
They are also found in renal calculi, 
where calcium and oxalate are present in 
supersaturated solution; the pH is alka- 
line and particulate matter forms suitable 
nidi for the start of crystallization. 

Crystals form in the thyroid gland, in 
the lesions of sarcoid, and in the lens and 
retina, where the mechanism is unknown. 
One would need to postulate circum- 
stances similar to those occurring in the 
kidnev to explain the appearance of calci- 
um oxalate in the aqueous. 

The aqueous of an eye with phacolytic 
glaucoma contains particulate material, 
lens protein or cellular products and cal- 
cium, derived from the plasma and from 
the breakdown of a hypermature cataract. 
The source of oxalate in the eve, however, 
is obscure. Possible precursors derived 
from the hypermature cataract include 
carbohydrate, from the citric/dicarboxvlic 
acid cycles, amino acids, aspartic. argi- 
nine, glycine and creatinine, and purines. 

Vitamin C, which degrades to oxalic 
acid in the presence of light (in vitro). is 
another possible source.? It is present in 
the aqueous (0.92 mM/kg water) in con- 
centrations 50 times that found in plasma 
in both normal and cataractous eves. 19:11 
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The reduction in outflow and relative 
stasis of the aqueous in an eye with pha- 
colytic glaucoma might allow calcium 
and oxalate, from one or more of the 
suggested sources, to reach a high enough 
concentration to crystallize, in the pres- 
ence of suitable nidi. 


SUMMARY 


We found octohedral crystals in the 
aqueous of a patient with phacolytic glau- 
coma. They were identified as calcium 
oxalate by their physical and chemical 
characteristics. 
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RECURRENT MACULAR PUCKER 


C. P. WILKINSON, M.D. e 
Oklahoma City. Oklahoma 


Epiretinal membranes that reduce cen- 
tral vision have been described in several 
different terms, including macular puck- 
er, surface wrinkling retinopathy, prereti- 
nal macular fibrosis, and cellophane mac- 
ulopathy. These fibrocellular structures 
cause varying amounts of retinal distor- 
tion, and they are associated with a varie- 
ty of disorders, such as rhegmatogenous 
retinal detachments, retinal vascular dis- 
eases, and intraocular inflammation. Re- 
cent advances in vitrectomy techniques! 
have enabled surgeons to remove signifi- 
cant membranes from the surface of the 
retina in efforts to improve central vision. 
The following case report describes the 
recurrence of epiretinal tissue after the 
apparently successful surgical removal of 
a preretinal membrane that involved the 
macula. 


CASE REPORT 


A 43-year-old man was initially examined on Dec. 
13. 1977. His family history and general medical 
history were unremarkable. Ocular history revealed 
that in late childhood he had developed an infection 
of the left cornea that resulted in severe corneal 
scarring and reduced vision. Six penetrating kerato- 
plasties subsequently had been performed, the first 
in 1973 and the last in June 1977. A cataract had 
been removed from the eye in association with the 
fourth keratoplasty, and two cyclocryothermy proce- 
dures had been performed in 1977. On initial exami- 
nation visual acuity was counting fingers at two feet 
in the left eve. We observed a clear corneal graft 
with sutures in place. The anterior hyaloid face was 
at the pupillary margin, and the ophthalmoscopic 
examination revealed the presence of a dense preret- 
inal membrane that was lving between the optic 
nerve head and the macula and distorting the sur- 
face of the retina (Fig. 1). On Jan. 4, 1978, a pars 
plana vitrectomy was performed in an effort to 
remove the epiretinal membrane from the surface ol 
the retina. The posterior vitreous face was easily 


From the Dean A. McGee Eve Institute and the 
Universitv of Oklahoma Health Sciences Center, 
Oklahoma City, Oklahoma. 

Reprint requests to C. P. Wilkinson, M.D., 605 
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Fig. 1 (Wilkinson). Fundus photograph of the 
original dense epiretinal membrane. 


identified with intraocular illumination, and formed 
vitreous was not attached to this membrane. Several 
full-thickness cuts were made in the membrane with 
vitreous scissors during its removal, and two isolat- 
ed islands of particularly adherent preretinal tissue 
were left upon the surface of the retina (Fig. 2) 





Fig. 2 (Wilkinson). Fundus photograph two weeks 
after surgery to remove the membrane. Two isolated 


pieces ol preretinal tissue remain [here is less 
distortion of the retina. 
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Postoperatively the patient’s visual acuity improved 
to 6/60 (20/200) by March 1978. However, visual 
acuit slowly deteriorated during the months that 
followed, and this visual loss Was associated with 
a recurrence of significant preretinal tissue that 
seemed to extend in several directions from an 
unknown site of origin. By August 1978 the patient's, 
visual acuity had decreased to less than 6/120 
(20/400) and the central retina had become more sig- 
nificantly distorted as the result of contraction of 
this recurrent preretinal tissue (Fig. 3). This new pre- 
retinal membrane was removed on Sept. 19, 1978, 
and the patient has had no recurrences of pre- 
retinal tissue during the six months since the second 
vitrectomy (Fig. 4). Visual acuity remains at 6/120 
(20/400). 


DISCUSSION 


Many recent publications? have stres- 
sed the importance of preretinal mem- 
branes that affect macular function. Most 
observers currently agree that epiretinal 
membranes unassociated with rhegma- 
togenous retinal detachments are caused 
bv the proliferation of intraretinal glial 
cells upon the surface of the retina.2-4 
The cells presumably gain access to this 
area by migrating through breaks in the 
internal limiting membrane. Clinical and 
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Fig. 3 (Wilkinson). Fundus photograph seven 
months after surgery. Preretinal tissue has recurred, 
joining the isolated pieces of the original membrane 
and extending more peripherally. 
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Fig. 4 (Wilkinson). 


Fundus photograph six 
months after the second procedure to remove epiret- 
inal tissue. 


laboratory evidence?* suggests that such 
puckering of the macula is a localized 
form of a glial cell proliferative process 
that when diffuse can contribute to mas- 
sive periretinal proliferation, in which 
membranes are extensively distributed on 
both sides of the detached retina. 

Machemer! recently described surgical 
techniques for removing preretinal mem- 
branes, and he subsequently described 
recurrences of preretinal tissue after sur- 
gerv for severe epiretinal membranes 
associated with rhegmatogenous retinal 
detachments.” Recurrences of avascular 
epiretinal tissue after the removal of pre- 
retinal fibrovascular tissue associated 
with diabetic retinopathy have also been 
observed (S. Charles, personal communi- 
cation, 1979). 

The present case shows a recurrence of 
epiretinal tissue after the successful re- 
moval of a large portion of a preretinal 
membrane in an eve in which no retinal 
detachment or diabetic retinopathy had 
occurred. This recurrence grew upon the 
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retinal surface, as no formed vitreous ad- 
hered to the retina posterior to the vitre- 
dus base. In this way it was similar to 
preretinal membranes that cause idio- 
pathic macular puckers, which are usual- 
ly associated with posterior vitreous sepa- 
rations.*? This recurrent epiretinal tissue 
remained localized but was otherwise ap- 
parently analagous to diffuse recurrences 
upon the retinal surface after vitreous 
surgery for massive periretinal prolifera- 
tion.’ 

Surgery for epiretinal membranes can 
create breaks in the internal limiting 
membrane,® and it is possible that this 
recurrence of epiretinal tissue began at 
such a site. Alternatively, perhaps the two 
small pieces of membrane that were left 
upon the surface of the retina provided 
the cellular source for subsequent prolit- 
eration. Regardless of the precise site of 
origin of the recurrent cells in this case, it 
seems clear that recurrences of epiretinal 
membranes. regardless of their initial 
cause, can be expected to occur. 

No suitable histopathologic material 
was obtained during the surgeries in this 
case. Whenever possible such tissue 
should be collected for an analysis of its 
origin.* Advances in the study of the basic 
causes of such membranes and in meth- 
ods of preventing these cellular prolitera- 
tions should dramatically lower the inci- 
dence of visual loss related to epiretinal 
membrane formation. 
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SUMMARY 


A 43-year-old man with a history of 
multiple anterior segment operations had 
a severe preretinal membrane affecting 


macular function. The bulk of this lesion 


was removed by using vitrectomy tech- 
niques, but a recurrence of preretinal tis- 
sue was observed a few months after this 
procedure. The recurrent epiretinal mem- 
brane was removed in a second operation. 
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The controversy concerning the rela- 
tionship between control of hyperglyce- 
mia and the development of long-term 
diabetic complications has been the sub- 
ject of several reports.!-? This controversy 
continues partly because of the lack of 
adequate tests for the assessment of meta- 
bolic control in diabetic patients. 

The measurement of hemoglobin A, is 
a relatively reliable indicator of the time- 
averaged blood glucose level during the 
preceding three to four weeks. This test 
presently provides the most reproducible 
long-term measure of glucose control in 
the diabetic patient. 

To learn if there is an association be- 
tween metabolic control, as assessed by 
hemoglobin A, measurements, and the 
severity of diabetic retinopathy, we stud- 
ied these factors in a consecutive series of 
102 diabetic patients. 


MATERIAL AND METHODS 


We studied a consecutive series of 102 
diabetic patients observed here between 
Jan. 1 and March 15, 1978. The following 
information was recorded for each pa- 
tient: age, sex, race, height, weight, age at 
onset and duration of diabetes, and tvpe 
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and duration of hyperglycemic treatment. 
The deviation of each patient's weight 
from normal was calculated from Metro- 
politan Life Insurance Company height- 
weight nomograms to determine a relative 
obesity variable. The hemoglobin Ay was 
measured in all patients by a modification 
of the method of Trivelli, Ranney, and 
Lai.* A normal population of 70 healthy, 
nondiabetic patients served as a control. 
We classified patients into stages of reti- 
nopathy based on repeated dilated oph- 
thalmoscopic examinations, fundus pho- 
tography, and fluorescein angiography. 

The data were computer analyzed. Sta- 
tistical analysis included the mean and 
standard deviation of each variable. Stu- 
dent’s t-test for the difference of means, 
simple regression analysis with signifi- 
cance determined by the correlation coet- 
ficient, and multiple regression analysis 
by stepwise regression techniques with 
significance determined by the Fisher, 
Yates variance ratio, F. 


RESULTS 


The population included 48 men and 
54 women; 51 patients were white, and 51 
were black (Table 1). The average patient 
age was 52.9 * 15.8 vears, and the average 
age of onset of diabetes was 37.4 + 186 
vears. The mean duration of diabetes was 
15.5 + 10.0 vears. The average patient 
was 165 cm tall and was 13 + 15 kg 
overweight. The majority of the diabetic 
population was treated with a sin gle daily 
dose of NPH insulin with the average 
dose being 32 + 24 units. The average 
hemoglobin A, level in the diabetic pa- 
tients studied was 12.8 + 2.6%, repre- 
senting a statistically significant eleva- 
tion (P = .001) over the control group 
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TABLE 1 
DIABETIC RETINOPATHY POPULATION STATISTICS e 
ö e —— 
Variable Mean + S.D. 
Sex " 48 men; 54 women 
Race 51 whites; 51 blacks 
Age (yrs) 52.9 + 15.8 
Age of onset of diabetes (yrs) 37.4 + 18.6 
Duration of diabetes (yrs) 15.5 = 100 
Duration of insulin therapy (yrs) 13.4 + 10.3 
Height (cm) 165.6 + 10.8 
Obesity factor 13.0 + 15 kg (overweight) 
NPH insulin dose (units/day) a2 x 24 
Hemoglobin A, (96 of total hemoglobin) 12.8 + 2.6 


of healthy, nondiabetic volunteers in 
whom the mean hemoglobin A, level was 
7.45 + 1.1%. 

We identified five groups of diabetic 
retinopathy patients: Group I, 25 patients 
without evidence of diabetic retinopathy 
based on normal ophthalmoscopic and 
fluorescein angiographic studies; Group 
2. 17 patients with mild background reti- 
nopathy with findings ranging from mi- 
croaneurysms demonstrable only by fluo- 
rescein angiography to deep retinal hem- 
orrhages with or without chronic edema 
residues in the posterior pole; Group 3, 18 
patients with severe background retinop- 
athy who had, in addition to the changes 
characteristic of the Group 2 patients, 
subretinal or intraretinal fluid accumula- 
tion in the posterior pole demonstrable by 
fluorescein angiography; Group 4, 38 pa- 
tients with proliferative retinopathy with 
demonstrable neovascularization of the 
disk or tufts of neovascularization in the 
posterior pole on ophthalmoscopic or flu- 
orescein angiographic study; and Group 
5. four patients with involutional diabetic 
retinopathy who were observed for many 
vears and showed an involutional course 
of proliferative retinopathy. 

We plotted each variable against the 
stage of retinopathy and calculated the 
regression equation and correlation coet- 
ficients for each function. The following 
correlations were found to be statistically 


significant: (1) the severity of diabetic 
retinopathy was directly related to the 
duration of the disease (P = .001) (Fig. 1); 
(2) diabetic retinopathy was more severe 
in the white population (P = .01) (Fig. 2); 
and (3) diabetic retinopathy was more 
severe in men (P = .05) (Fig. 3). The 
correlation between hemoglobin A, levels 
and the stage of retinopathy was not sta- 
tistically significant when the patients 
were analyzed as a simple group (Fig. 4). 
Graphs of each variable plotted against 
the hemoglobin A; levels demonstrated 
no significant correlation functions. 
Further statistical analysis was per- 
formed to learn if any subgroup of the 
diabetic population showed a significant 
correlation function between the hemo- 
globin A, level and the stage of retinopa- 
thy. Each variable was divided into sub- 
groups, and for each subgroup the stage 
of retinopathy was plotted against the 
hemoglobin A, level. No subgroup of 
race, sex, the calculated obesity factor, 
duration of disease, duration of treatment, 
or NPH insulin dose demonstrated any 
significant correlation between the hemo- 
globin A, level and the stage of retinopa- 
thy. However, there was a significant pos- 
itive correlation between the hemoglobin 
A, level and the severity of diabetic reti- 
nopathy (P = .01) in patients whose age at 
the onset of the diabetes was less than 30 
vears (Fig. 5). No correlation was demon- 





1034 AMERICAN JOURNAL OF OPHTHALMOLOGY DECEMBER, 1979 
- — 


R*0.46 


42 Ps 0.001 
r 


w 
o 


=z 
o 
I- 30 2 
< 2 
E: i 
è 
u 1 
"c ! 
ui H 
12 
: 
6 1 
4 
1 


1.0 20 3.0 4.0 5.0 
STAGE OF RETINOPATHY 


16 
2.00 Y--01x 48 


N= 102 
R=0.27 
P< 0.0! 


ul 

Oo 

< 

a 

1.00 
LO 2.0 3.0 4.0 8.0 
STAGE OF RETINOPATHY 
15 $ 
2-0.12x 41.85 

N#iO2 
R= -0.22 
P<0.05 

x 

w 

m 


0 1.0 2.0 3.0 4.0 5.0 
STAGE OF RETINOPATHY 












Fig. 1 (Schanzlin and associates). 
Graph showing a significant wors- 
ening of retinopathy with increas- 
ing duration of disease (N = 102, 
r = 0.46, P = .001); 1 signifies no 
evidence of retinopathy; 2, mild 
background retinopathy; 3, severe 
background retinopathy; 4, prolif- 
erative retinopathy; 5, involutional 
retinopathy. 


Fig. 2 (Schanzlin and associates). 
Graph showing worse retinopathy 
in the white patients (N = 102, 
r= —0.27, P = .01). For Race, 1 sig- 
nifies white patients; 2, black pa- 
tients. For stage of retinopathy, 1 
signifies no evidence of retinopa- 
thy; 2 mild background retinopa- 
thy; 3, severe background retinopa- 
thy; 4, proliferative retinopathy; 5, 
involutional retinopathy. 


Fig. 3 (Schanzlin and associ- 
ates). Graph showing worse retino- 
pathy in male patients (N = 102, 
r = —0.22, P = .05). For sex, 1 sig- 
nifies male; 2, female. For stage of 
retinopathy, 1 signifies no evidence 
of retinopathy; 2, mild background 
retinopathy; 3, severe background 
retinopathy; 4, proliferative reti- 
nopathy; 5, involutional retinopa- 
thy. 
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strated between hemoglobin A, levels and 
the stage of retinopathy for patients 
whose diabetes began after the age of 30 
vears. 

More advanced statistical techniques 
were next applied to determine the signif- 
icant variables affecting the stage of reti- 
nopathy in the two subgroups of patients 
with the onset of diabetes before and 
after the age of 30 years. When we used 
stepwise regression analysis, a statistical 
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Fig. 4 (Schanzlin and associates). 
Graph showing no statistically sig- 
nificant correlation between the 
measure of metabolic control 
(hemoglobin A;) and the stage of 
retinopathy in all 102 diabetic pa- 
tients (N = 102, r = 0.02), where 1 
signifies no evidence of retinopa- 
thy; 2, mild background reti- 
nopathy; 3, severe background 
retinopathy; 4, proliferative diabet- 
ic retinopathy; 5, involutional dia- 
betic retinopathy. 


technique that provides a corrected analy- 
sis of the relationship between two vari- 
ables independent of the intercorrelations 
among the remaining variables, four in- 
dependent variables correlated signifi- 
cantly with the severity of diabetic reti- 
nopathy in patients with the onset of 
diabetes before the age of 30 years 
(Table 2). The most significant indepen- 
dent variable related to the stage of reti- 
nopathy in this group of patients was the 


Fig. 5 (Schanzlin and associates). 
Graph showing a significant posi- 
tive correlation between the mea- 
sure of metabolic control (hemo- 
globin A,) and the stage of retino- 
pathy in patients with diabetes diag- 
nosed before age 30 years (N = 37, 
r = 0.412, P = .01); 1 signifies no 
evidence of retinopathy; 2, mild 
background retinopathy; 3, severe 
background retinopathy; 4, prolif- 
erative diabetic retinopathy; 5, in- 
volutional diabetic retinopathy. 
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TABLE 2 
STEPWISE REGRESSION ANALYSIS: VARIABLE AFFECTING THE SEVERITY OF DIABETIC RETINOPATHY 
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Multiple R2 











Increase in R2 





Before age 30 yrs 
(1) Duration of disease 
(2) Hemoglobin A, 

concentration 

(3) Low insulin dose 
(4) Race, white 

After age 30 yrs 

(1) Age of onset 

(2) Sex, male 

(3) Obesity 

(4) Race, white 








duration of disease. The stage of retinopa- 
thy was more advanced in those patients 
who had had the disease for a longer 
period of time (P = .001). The degree of 
metabolic control, as measured by hemo- 
globin A, levels, was the second indepen- 
dent variable that correlated with the se- 
verity of diabetic retinopathy: the degree 
of retinopathy was worse in those patients 
with higher hemoglobin A, levels (P < 
.001). The insulin dose was the third 
independent variable: the degree of dia- 
betic retinopathy was worse in patients 
who had been treated with lower insulin 
doses (P = .005). Race was the fourth 
significant independent variable: white 
patients had a more advanced retinopathy 
than the black patients (P < .005). 

Similar analysis of the data from the 
group of patients whose diabetes was 
diagnosed after the age of 30 vears also 
revealed four significant independent 
variables that correlated with the severity 
of retinopathy (Table 2). The variables 
with the most significant correlation were 
the age of onset of the disease (P = .001) 
and race (P = .001); specifically, more 
severe diabetic retinopathy was found in 
the white population and in patients with 
a vounger age of onset of their diabetes. 
Finally, the severity of retinopathy was 
worse in men (P = .005) and in over- 
weight patients (P = .005). 











0.43 0.43 P < .001 
0.49 0.06 P = 001 
0.53 0.04 P = .005 
0.55 0.09 P = .005 
0.19 0.19 P= 00) 
0.35 0.16 P= 001 
0.38 0.03 P = .005 
0.40 0.02 P = .005 
DISCUSSION 


The effect of metabolic control in dia- 
betic patients on the onset or progression 
of retinopathy is controversial. Some 
studies 56 suggest that good control may 
delay the onset or slow the progression of 
diabetic retinopathy. Others,?5 however. 
have found no correlation between meta- 
bolic control and the advancement of 
retinopathy. A recent randomized study? 
compared two insulin dose regimens and 
concluded that less retinopathy occurred 
in the group of patients under better met- 
abolic control. The design of the study 
and the statistical analysis, however, have 
been the subject of criticism.!? Knowles, 1! 
in a review of this topic, concluded that 
the most suspect measurement in any of 
these studies was the assessment of glu- 
cose control. 

Recent work has established that hemo- 
globin A, is a long-term indicator of meta- 
bolic control in diabetic patients. This 
minor hemoglobin component is formed 
through an irreversible posttranslational 
modification of the hemoglobin A mole- 
cule. The final concentration of hemoglo- 
bin A, is dependent upon the average 
glucose concentration to which the eryth- 
rocyte population has been exposed. 

Rahbar!? and Rahbar, Blumfield. and 
Ranney!® demonstrated a twofold in- 
crease of hemoglobin A,, levels in diabet- 


? 


*. 
Significance 
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ic patients compared to age-matched con- 
trols. Subsequent studies*!^ have shown 
that hemoglobin A, determinations re- 
flect the average blood glucose level dur- 
ing the previous three to four weeks. In a 
study by Trivelli, Ranney, and Lai,* no 
correlation could be demonstrated be- 
tween hemoglobin A, levels and the age 
at onset or duration of diabetes, patient 
age, type of therapy, or the presence of 
renal, neurologic, retinal, or cardiovascu- 
lar complications. Their study did not 
examine the relationship between the 
stage of retinopathy and hemoglobin A, 
levels. 

We measured hemoglobin A, levels ina 
consecutive series of 102 diabetic patients 
and, in confirmation of previous reports, 
found an elevation of the minor hemoglo- 
bin A, components compared to the con- 
trol population of healthy, nondiabetic 
volunteers (P = .001). No significant rela- 
tionship was demonstrable between 
hemoglobin A, levels and age, sex, race, 
degree of obesity, age of onset of diabetes, 
type or duration of treatment, or the daily 
insulin dose. 

No correlation between hemoglobin A, 
levels and the severity of diabetic retinop- 
athy was present when all diabetics were 
analyzed together. However, using sim- 
ple regression analysis, we found a posi- 
tive correlation between the severity of 
diabetic retinopathy and the hemoglobin 
A, levels in diabetic patients with the age 
of onset before 30 years (P = .01). 

To insure that the significance of this 
relationship did not result from the over- 
lapping interactions among the many var- 
iables studied, the data were analyzed 
using stepwise regression techniques. 
This statistical method confirmed that the 
degree of metabolic control, as measured 
by hemoglobin A, levels, is a significant 
independent variable which correlated 
with the severity of diabetic retinopathy 
in patients whose onset of diabetes is 
before the age of 30 vears (P = .001). 
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Similar analvsis of the results from pa- 
tients with the onset of diabetes aftey the 
age of 30 vears failed to demonstrate a 
significant relationship between the de- 
gree of glucose control and the severity of 


*diabetic retinopathy. 


This study confirms previous find- 
ings!? relating the severity of retinopathy 
to the duration of diabetes. More severe 
retinopathy was present among men 
and whites, in diabetics diagnosed before 
the age of 30 vears treated with lower 
insulin doses, and in obese patients with 
the onset of diabetes after the age of 30 
vears. 

As with previous studies relating meta- 
bolic control to diabetic complications, it 
can be argued that an isolated hemoglo- 
bin A, level reflects only the blood glu- 
cose control during the previous weeks 
and does not give an accurate evaluation 
of blood glucose control throughout the 
duration of the patient's disease. The an- 
swer to the question of the effect of 
metabolic control on the progression of 
diabetic retinopathy can only be found by 
comparing diabetics who have been ran- 
domly assigned to a tight vs loose control 
regimen. Only this experimental design 
will answer the question of whether the 
diabetics with more severe retinopathy 
have a more severe disease or whether 
they have controlled their disease poorly. 
The results of this preliminary study indi- 
cate that, although in a small subgroup of 
diabetics the degree of metabolic control 
as measured by hemoglobin A, is a statis- 
tically significant factor affecting the 
stage of retinopathy, this variable ac- 
counts for only a minor portion of the 
determinants affecting diabetic retinopa- 
thy. Further prospective studies are need- 
ed that incorporate hemoglobin A, deter- 
minations into the experimental design. 


SUMMARY 


The levels of the minor hemoglobin A, 
components were measured in a consecu- 
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tive series of 102 diabetic patients who 
were extensively studied for signs of dia- 
betic retinopathy. We found a statistically 
significant relationship between metabol- 
ic control, as reflected by the hemoglobin 
A1 level, and the severitv of diabetic reti- 
nopathy in patients with diabetes diag- 
nosed before 30 years of age (P = .001). 
We did not demonstrate a significant cor- 
relation between metabolic control and 
the severity of retinopathv in patients 
with diabetes diagnosed after the age of 
30 years. We found significantly more 
severe retinopathy among patients with 
longer duration of the disease, in men, in 
whites, in diabetics diagnosed betore 30 
years of age who were treated with lower 
insulin doses, and in obese patients with 
the onset of diabetes after the age of 30 
vears. 
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RETINAL DAMAGE FROM LIGHT 


BERNARD F. HOCHHEIMER, M.S., SALVATORE A. D’ ANNA, 


AND JOSEPH L. CALKINS, M.D. 


Baltimore, Maryland 


The damaging effects of light on the 
retina have been reviewed by Sliney and 
Freasier! and by Lanum.? In addition to 
light sources that might be expected to 
produce retinal damage, such as the sun? 
or lasers,4 some ophthalmic instruments 
have been shown to produce similar re- 
sults. Fuller, Machemer, and Knighton® 
induced retinal changes with the fiber 
optics light source used in vitrectomies, 
and Friedman and Kuwabara® have 
shown retinal damage from an indirect 
ophthalmoscope. We describe retinal 
changes that are caused by exposure to 
the light from an operating microscope 
and a slit lamp. 


MATERIAL AND METHODS 


The light from a slit lamp (Zeiss) set 
at maximum voltage, was put into a well 
dilated rhesus monkey eye. A slit about 
0.5 mm wide was imaged on the retina. 
A plano-concave, Lovac contact lens was 
used to neutralize the corneal refractive 
power. Four exposures of five, ten, 20, and 
40 minutes were made in an array with 
a slight separation on the retina between 
exposures. The estimated retinal irradi- 
ance for this slit lamp is 296 mW/cm? 
in a monkey eye. 

Figure 1 shows the left eye of the mon- 
key one hour (top left), and four, seven, 
and 11 days (top right and bottom) after 
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exposure to light from the slit lamp. A 
pronounced slit image can be seen on the 
retina for the 40-minute exposure in all 
except the photograph one hour after ex- 
posure. The shorter time slit-lamp light 
exposures were made in areas toward the 
macula. No photographically visible 
changes in the retina for these exposures 
are evident. 

An operating microscope with an inter- 
nal tungsten bulb and a 200-mm objective 
has an estimated retinal irradiance of 
971 mW/cm? in human eyes, or 1,750 
mW/cm? for monkey eyes. The light from 
this microscope was used to expose the 
retinas of a rhesus monkey for a period 
of one hour. The right eve received the 
direct light; the left eve received the light 
filtered through a No. 15 minus blue filter 
(Kodak Wratten). This filter removes blue 
light (below 500 nm) and reduces the 
radiant power to approximately 8196 of 
what it would otherwise be. 

Figure 2 shows the right eye of the 
monkey before exposure to the direct, 
unfiltered light from the operating micro- 
scope, at one hour, four and seven days 
after exposure. No apparent changes are 
evident in photographs before and one 
hour after exposure, but a marked change 
appears after several days. 

Figure 3 shows the left eye of the mon- 
kev before and after exposure to the light 
from the operating microscope filtered 
through the No. 15 filter. The first picture 
(top left) shows the retina four weeks after 
exposure to the slit lamp and just before 
exposure to the operating microscope. 
The other pictures (top right and bottom) 
were taken at four, 21, and 35 davs after 
exposure. In none of the photographs is 
there an apparent visible lesion remain- 
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Fig. 1 (Hochheimer, D'Anna, and Calkins). The retina of a rhesus monkey. Top left, Immediatelv after 
exposure to the light from a slit lamp. Top right, and bottom, Four, seven, and 11 days after exposure. Forty-, 
20-, ten-, and five-minute exposures were made but only the 40-minute exposure caused a visible lesion and 
then only at several days after exposure. The 20-, ten-, and five-minute exposures were placed toward the 
macula from the 40-minute exposure. 
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Fig. 2 (Hochheimer, D'Anna, and Calkins). The retina of a rhesus monkey. Top left, Before exposure to 
the light from an operating microscope. Top right, Immediately after exposure. Bottom, Four and seven days 
after exposure. The exposure time was one hour and the lesion produced did not become visible until several 
days after exposure. This lesion has not changed appreciably more than one year later. 


ing, which was caused by light from the 
slit lamp. 

Figure 4 shows 20-minute late fluores- 
cein angiograms. The right eye (left) is 
shown five weeks after exposure to the 
operating microscope and the left eye 
(right) six weeks after exposure to the slit 
lamp and two weeks after exposure to the 
filtered light from the operating micro- 
scope. 


This monkev was kept alive and moni- 
tored several times for almost one year. At 
the present time, the slit-lamp exposure 
appears normal ophthalmoscopically but 
can be seen with fluorescein angiography. 
The retina exposed to the filtered light 
from the operating microscope appears 
almost normal; however, fuorescein 
angiograms still show considerable late 
staining. The retina exposed to the unfil- 
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Fig. 3 (Hochheimer, D’Anna, and Calkins). The retina of a rhesus monkey. Top left, Four weeks after 
exposure to the light from a slit lamp (Fig. 1) and before a one-hour exposure to minus blue filtered light 
from an operating microscope. Top right and bottom. Four, 21, and 35 days after exposure. The lesion 
produced by the light from the slit lamp is no longer visible after four weeks. The lesion produced by the 
filtered light from the operating microscope is much smaller and less severe than that produced by the 
unfiltered light. The lesion almost disappeared after 35 days (bottom left). 
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Fig. 4 (Hochheimer, D’Anna, and Calkins). Fluorescein angiograms taken approximately five minutes 
after injection of the retinas shown in Figures 2 and 3. Left, taken five weeks after exposure to the light from 
the operating microscope. Right, The other eve, taken two weeks after exposure to the minus blue filtered 
light from the same microscope. The lesion produced by the minus blue filtered light does not have the 
extensive staining of fluorescein that is seen in that produced by the unfiltered light. Fluorescein angiograms 
taken one vear later indicated little change in either of these lesions. 


tered light from the operating microscope 
still shows extensive damage without ap- 
preciable improvement. 

RESULTS 

The light from a slit lamp can produce a 
visible retinal change in a monkev after a 
40-minute exposure (710 J/cm?) but not 
from exposures of 20, ten, or five minutes. 
This change disappears after four weeks 
and there is no fluorescein staining in late 
angiograms after six weeks. However, flu- 
orescein angiography done one year later 
showed visible evidence of both the 
40-minute (710 J/cm?) and 20-minute 
(355 J/cm?) exposures. 

The light from an operation microscope 
produced a 1.5-to two-disk diameter sized 
lesion in the macula after a one-hour 
exposure. This lesion is still present one 
vear later and shows no sign of disappear- 
ing. Fluorescein angiograms indicate ex- 
tensive retinochoroidal damage. 

When the light from the operation mi- 
croscope is filtered to remove the blue 


portion it still causes retinal damage from 
a one-hour exposure although the severity 
is less. 


DISCUSSION 


Although the slit lamp produced no 
photographically visible change at 20 
minutes or less exposure and a change. 
after a 40-minute exposure, that dis- 
appeared in four weeks, this instrument 
still should be considered hazardous. 
Histologic damage can occur at expo- 
sures of 196 or less than that needed to 
produce a visible lesion." Damage pro- 
duced only by these long exposures that 
is not immediately visible is probably 
caused by phototoxicity.5 This could 
mean that damage thresholds for human 
retinas mav not be much different from 
those in monkevs despite the difference 
in pigmentation.? 

The eve exposed to the unfiltered light 
from the operating microscope has a defi- 
nite scar that shows all indications ol 
being permanent. The fluorescein angio- 
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grams show a picture consistent with a 
photogoagulation burn?; however, lack of 
immediate visible change indicates a 
photochemical change.1!? 

The retina exposed to the filtered light 
from the operating microscope has a 
smaller lesion than that caused by the 
unfiltered light. There are several possi- 
ble explanations for this result. The eye 
damage probability curves may be steep, 
in which case the 19% decrease in input 
energy could result in a large decrease in 
grossly visible damage.’ On the other 
hand, the perimacular area is known to be 
sensitive to light damage.!! This lesion 
was not placed over the macula because 
of the previous slit lamp irradiation. It 
may, however, be the result of the de- 
crease in blue light that has been shown 
to have a significant effect in producing 
phototoxic ocular damage.!? 

During ocular examinations with the 
slit lamp and during ocular surgery with 
the operation microscope, the light is con- 
tinually moved over the retina and the 
illumination times are shorter than re- 
ported here. However, because retinal 
damage can be done with these ophthal- 
mic instruments they should be used with 
caution. Henry, Henry, and Henry® 
postulated that light may be the cause of 
chronic cystic maculopathy, and they 
suggested that the cornea be covered as 
much as possible during surgery. This 
covering together with removal of any 
infrared light from ophthalmic instru- 
ments should be done and, if possible, the 
light from the blue end of the spectrum 
should also be reduced. Doing surgery 
or slit-lamp examinations under vellow 
light, however, may be objectionable. 


SUMMARY 


Exposure of a monkey retina to the 
light from a slit lamp for 40 minutes 
produced a visible retinal change that 
disappeared after four weeks. Exposures 
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of 20, ten, and five minutes produced no 
visible changes. Extensive retinal damage 
was produced in the macula of the other* 
eye of the monkey by a one-hour exposure 
to the light from an operation microscope. 


e. ° 
This damage was almost unchanged one 


year later. Exposure of the monkey retina 
from the same operation microscope, for 
the same length of time, with the blue 
light filtered out, produced a much small- 
er lesion that, after one year, could not be 
seen visibly but was detected with fluo- 
rescein angiography. 
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ISCHEMIC OPTIC NEUROPATHY AS A POSSIBLE EARLY 
COMPLICATION OF VASCULAR HYPERTENSION i 


CARL ELLENBERGER, JR., M.D. 


Hershey, Pennsylvania 


. . . e 
Ischemic optic neuropathy is a well- 


defined syndrome that clinicians have as- 
sociated with vascular disease and labora- 
tory investigators have reproduced in 
monkeys. However, its pathogenesis, and 
particularly its relationship to noninflam- 
matory arterial disease, still defy com- 
plete understanding. Recent published 
reports describe its important features, 
review the evolution of concepts of its 
pathogenesis, and cite earlier reports.’ 4 

A typical patient, an adult over age 35 
years, experiences sudden, painless, mon- 
ocular visual impairment that ranges 
from mild to severe. The same process 
may occur again in the opposite eye with- 
in months to years in 25 to 50% of cases. 
Examination reveals signs of optic nerve 
involvement, most importantly an affer- 
ent pupillary defect and a defect, usually 
arcuate, in the visual field. Initially, the 
affected optic disk is almost always edem- 
atous and usually surrounded by small 
flame hemorrhages. Within several weeks 
the edema subsides leaving a visual defi- 
cit that is usually permanent. Eventually, 
the optic disk becomes atrophic, often 
segmentally, and the affected portion of 
the nerve fiber layer disappears from the 
surface of the retina. 

In earlier published reports, authors 
suspected a vascular pathogenesis be- 
cause symptoms begin abruptly and be- 
cause ischemic optic neuropathy compli- 
cates a variety of vascular diseases. It 
affects at least 40% of patients with tem- 
poral arteritis, but most patients with 
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this syndrome do not have temporal 
arteritis. The pathogenesis is clearly mul- 
tifactorial; acute blood loss, migraine, 
periarteritis nodosa, and other vascular 
disorders predispose patients to ischemic 
optic neuropathy on less frequent occa- 
sions. 

Several observers have found focal 
areas of infarction, post mortem, in the 
retrolaminar region of the optic nerve in 
patients with ischemic optic neuropathy." 
The almost invariably anterior location of 
the infarction produces disk edema, not 
only through ischemia, but also by com- 
promise of venous and perhaps axoplas- 
mic flow through the inexpansile scleral 
canal with its rigid supporting network, 
the lamina cribrosa.® Certain vascular an- 
atomic factors, some still unknown, may 
render this region especially vulnerable 
to infarction.2457 Functional properties 
of the disk vasculature may also play a 
role in this vulnerability. The capacity of 
the optic disk vessels to autoregulate and 
to develop collateral flow, for example. 
remains to be clearly established. The 
problem of the selective vulnerability of 
the retrolaminar portion of the optic nerve 
will not be explored further here. Rather, 
we will consider the relationship of ische- 
mic optic neuropathy to arteriosclerotic 
cardiovascular disease. 

Hayreh? and others have convincingly 
argued that the vascular lesion occurs 
within the territory of the short posterior 
ciliarv arteries that are the primary vascu- 
lar supply of the choroid and the distal 
end of the optic nerve. He produced optic 
neuropathy in monkeys by ligating a pos- 
terior ciliary artery. After ligation a seg- 
ment of the optic disk and contiguous 
segment of choroid filled slowly or not at 
all with intravenous fluorescein hydro- 
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chloride. Hayreh4 concludes: 


Occlusion of the posterior ciliary arteries . . . is 
responsible for the development of anterior 
ischemic optic neuropathy because the lamina 
cribrosa, prelaminar, and retrolaminar regions 
are supplied by the posterior ciliary arteries, 


Others have made similar observations 
in humans by the technique of fluoresce- 
in angiography, but, in our experience, 
choroidal filling may also remain normal 
after onset of this syndrome in humans. 

In support of Hayreh’s hypothesis, oc- 
casional infarction of a segment of retina 
along with segment of optic disk shows 
the functional independence, at least in 
some humans, of the central retinal arteri- 
al circulation (which remains normal)from 
the posterior ciliary vessels that supply 
the optic disk and occasionally a portion 
of retina via a cilioretinal branch (Fig. 1). 

Hayreh's concept, that ischemic optic 
neuropathy in humans results from occlu- 
sion along the trunk of one posterior 
ciliary artery just as in animal ligation 
experiments, may be oversimplified. For 
example, not all ischemic optic nerve le- 





Fig. 1 (Ellenberger). Ischemic disk edema and 
retinal infarction. The occluded cilioretinal artery, a 
derivative of the posterior ciliary system that sup- 
plies the optic disk, can be seen running longitudi- 
nally through the fan-shaped area of retinal edema. 
Note that the remainder of the retinal circulation, 
derived from the central retinal artery, is intact. 
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sions occur within the area of the posteri- 
or ciliary arteries. Recent work has shown 
that the prelaminar region of the Optic 
nerve may receive a more profuse blood 
supply from retinal branches of the cen- 
tral retinal artery than previouslv rea- 
lized.8 Occlusion of one or more of these 
branches can produce a syndrome resem- 
bling ischemic optic neuropathy.? 
Hayreh's hypothesis ignores the fact 
that most vascular diseases are multifocal 
and also that each may cause ischemic 
optic neuropathy by a different pattern of 
involvement and rate and mode of pro- 
gression. For example, the patterns of 
multiple vascular occlusions among 14 
patients with optic neuropathy related to 
temporal arteritis were diverse.? In anoth- 
er pathologically studied case multifocal 
small vessel occlusions caused retrolami- 
nar infarction of the optic nerve.!? The 
authors concluded that ischemic optic 
neuropathy . requires diffuse small- 
vessel disease... Anderson and 
Davis!! reached the same conclusion after 
finding that ligation of a posterior ciliary 
artery in squirrel monkevs did not affect 
the perfusion of the optic disk or peri- 
papillary retina. They believed that natu- 
rally occurring diseases must also involve 
collateral vessels, as does temporal arteri- 
tis, to cause infarction. According to this 
model, ischemic optic neuropathy can be 
viewed as the consequence of impaired 
perfusion in the distal (perhaps water- 
shed) territory of a conduction system 
with multiple sites of obstruction. 
Obviously, downward fluctuation of 
mean arterial pressure may be another 
factor, in view of the significant incidence 
of simultaneous bilateral onset of isch- 
emic optic neuropathy. Bevan, Honour, 
and Stott!? recorded a twofold fluctua- 
tion of systemic arterial pressure in nor- 
mal unrestricted human subjects. Sud- 
den, abnormal systemic hypotension is 
postulated to be a major factor in cases of 
shock-induced optic neuropathy.” 
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The mechanism underlying ischemic 
optic neuropathy in the absence of an 
„obvious cause, such as arteritis, shock, or 
carotid occlusion, may be difficult to es- 
tablish. The older age distribution and 
associated evidence of vascular disease 
have suggested to most authors that the 
pathogenesis in this group of patients 
(sometimes called the idiopathic group?) 
relates to arteriosclerotic disease. Arterio- 
sclerosis can cause central nervous com- 
plications in a variety of ways including 
the following: (1) embolism from an ul- 
cerated, arterial stenotic lesion, infarcted 
myocardial wall, fibrillating cardiac at- 
rium, or distal tail of a thrombus; (2) 
reduced perfusion distal to extracranial 
vessel stenosis or occlusion, usuallv at 
bifurcations; and (3) with the almost nec- 
essary presence of hypertension, lipohy- 
alinotic cerebral angiography leading to 
lacunar infarction.!*^!$ 

We designed this study to determine 
which of these three pathogenetic mecha- 
nisms may underlie idiopathic ischemic 
optic neuropathy. 


METHODS 


We reviewed the records of patients 
over age 35 years who had had sudden 
visual loss, monocular or binocular, per- 
manent or episodic, and then excluded 
patients with arteritis, ocular disease, 
demyelinating disease, migraine, trauma, 
or nonvascular causes (for example, pitui- 
tary apoplexy). We classified the remain- 
ing patients into four groups: 

Group A, optic neuropathy—This diag- 
nosis was made by previously established 
criteria, including arcuate visual field loss 
and observation of transient disk edema. ! 
Eighteen patients with idiopathic acute 
optic neuropathy comprise this group. 

Group B, transient monocular blind- 
ness—Symptoms lasted less than 24 hours 
and resolved completely. Among a total 
of 13, three patients had concurrent ipsi- 
lateral hemispheric symptoms. 
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Group C, retinal vessel occlusion—Al! 
13 patients in this group had visible reti- 
nal infarctions relating to branch or cen: 
tral retinal arteriolar occlusion. Those 
with a predominant venous componen 
(that is, central retinal vein or brancl 
retinal venous occlusion) were arbitrarily 
excluded. 

Group D, cerebral infarction—Such 
permanent hemianopic visual-field de 
fects without evidence of increased intra 
cranial pressure and without accompany: 
ing nonvisual signs or symptoms oc 
curred in 16 patients. 

We tabulated the presence or absence 
of the following factors for each patient 
hypertension, 160/95 mm Hg, or greater 
measured during at least one office visit 
carotid bruit, either side; cardiac disease 
documented myocardial infarction, val 
vular disease, arrhythmia; hyperlipid 
emia, high serum cholesterol or low-den 
sity lipoproteins; diabetes, documente 
by increased fasting or two-hour post 
prandial blood glucose or established re 
quirement for dietary or antidiabetic ther 
apy; transient cerebral ischemia, focal ce 
rebral symptoms resolving completely i: 
less than 24 hours; stroke, persisting foca 
cerebral neurologic deficit of sudden on 
set, without evidence of increased intra 
cranial pressure. 

RESULTS 

The patients with ischemic optic net 
ropathy lack many of the risk factor: 
symptoms, and signs usually associate 
with ischemic retinal or cerebrovascul: 
disease (Fig. 2) . The one associated fact 
that appears with significant frequenc 
(4496) is hvpertension. Bv contrast, p: 
tients in groups B, C, and D had a greate 
prevalence of all factors. 


DISCUSSION 


Conclusions must be drawn carefull 
because our data are limited by inadequ: 
cies of the retrospective method, unavoic 
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able bias in ascertaining and selecting 
patients, and small numbers. The results 
only Suggest that idiopathic optic neu- 
ropathy occurs in a different group of 
patients than does ischemic retinal or 
cerebral infarction. While the latter com- 
plications of arteriosclerosis (ischemic 
retinal or cerebral infarction) occur in a 
patient with large vessel (that is, extra- 
cranial or coronary) disease, often 
through an embolic mechanism or steno- 
sis, ischemic optic neuropathy may ap- 
pear in patients without other evidence of 
arteriosclerosis, but with an abnormally 
high (44%) prevalence of hypertension. 
Although the prevalence of hypertension 
was even greater in the patients with 
cerebral and retinal disease (Fig. 2), it was 
not in these patients the sole associated 
factor as it was in the patients with optic 
neuropathy. 

We found, as previously, that transient 
ischemic attacks and ischemic cerebral 
infarction, complications of large vessel 
arteriosclerosis or cardiac disease with 
embolism, are notably absent from the 
optic neuropathy group, in comparison 
with the retinal infarction or stroke group. 
This difference supports that contention 
that embolism is relatively unimportant 
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in the pathogenesis of ischemic optic 
neuropathy. The low incidence of carotid 


bruit and cardiac disease in the optic . 


neuropathy group has the same implica- 
tions. 

Previous observations have suggested 
that embolism does not play a major role 
in the pathogenesis of ischemic optic 
neuropathy!? for the following reasons: 

1. Amaurosis fugax (or transient mon- 
ocular blindness), considered by most 
observers to be embolic, rarelv precedes 
ischemic optic neuropathy.!? Other types 
of transient ischemic attacks are also un- 
common in patients with ischemic optic 
neuropathy.!? 

2. The percentage of patients with bi- 
lateral ischemic optic neuropathy (22596) 
far exceeds that of bilateralitv in patients 
with amaurosis fugax or central retinal 
arterial occlusion. 

3. The tendency for bilateral symmetry 
of the visual field defects suggests sym- 
metry of the vascular structure of the 
optic nerve rather than bilateral embo- 
lism.! 

4. The incidence of signs or symptoms 
of additional (that is, multiple) ischemic 
lesions within the same or other arterial 
distribution is low.! 


NUMBER OF L1 
PATIENTS Planer WITH 


ABNORMALITY 


Fig. 2 (Ellenberger). Histogram 
of the four groups of patients with 
sudden, presumably ischemic. loss 
of vision. 
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Hypertension is the single associated 
factor that appears with an abnormally 
high frequency in the group of patients 
with ischemic optic neuropathy. Boghen 
and Glaser? also reported a high preva- 
lence of hypertension (44%) in 34 patients 
with ischemic optic neuropathy of uncer- 
tain cause, their idiopathic group. Among 
a previous group of 45 patients we found 
blood pressures greater than 160/95 mm 
Hg in only 27%. This lower figure may 
reflect that the diagnosis of hypertension 
was ascertained by retrospective record 
review in some of the patients. Eagling, 
Sanders, and Miller’s? figure of 24% (if 
his 40 patients are reclassified to obtain a 
similar idiopathic group containing 25 
patients) may relate to the same shortcom- 
ing in methods of diagnosing systemic 
hypertension.? Physicians may attribute 
high blood pressure on routine examina- 
tion to anxiety and therefore dismiss it, 
especially if ischemic complications have 
not yet occurred. 

The validity of our method of multiple 
measurements of blood pressure at the 
time of ophthalmic visits is supported by 
Pickering," who states, “... pressures 
in the doctor's office . . . are closely relat- 
ed to the untoward effects of increased 
pressure." Pickering further argues 
against the convention of dividing pa- 
tients qualitatively into normotensive and 
hypertensive groups on the basis of blood 
pressure, a quantity varying continuously 
within the population in a Gaussian dis- 
tribution. Pointing out that complications 
are directly related to the level of blood 
pressure, he maintains that no rational 
basis exists for drawing a dividing line 
between normal and hypertensive pres- 
sures. Similar variation in susceptibility 
of arterial walls to the effects of intralu- 
menal pressure among individuals sub- 
stantiates this contention. Because wide 
daily fluctuations in blood pressure are 
usual in unrestricted humans and because 
we arbitrarily designated patients with 
pressures below 160/95 mm Hg as nor- 
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motensive, our percentage (and that of oth- 
ers) of patients designated as hyperten- 
sive may be too low. In some of our 
normotensive patients, the appearance of 
retinal arterioles suggested that blood 
pressure may average higher than the 
reading obtained at the time of the exami- 
nation. 

Recent experimental studies have 
shown that chronic hypertension causes 
specific pathologic changes in the walls 
of cerebral, coronary, and retinal ar- 
teries. Hollander and associates!® pro- 
duced chronic hypertension in monkeys 
by ligating the thoracic aorta. After six 
months, they found focal intimal lesions 
as well as marked thickening of the 
musculo-elastic media of both large and 
small arteries. These changes occurred 
only proximal to the surgical coarctation 
and produced over 65% narrowing of 
arterial lumens. In contrast, normotensive 
animals fed a hypercholesterolemic diet 
developed relatively mild atherosclerosis. 
Combination of an atherogenic diet and 
hypertension produced severe atheroscle- 
rotic disease. Thus, Hollander and associ- 
ates!8 showed that hypertension alone 
may produce changes in arterial walls, 
extensive enough to lead to ischemic 
complications, and that hypertension po- 
tentiates the effects of hvperlipidemia. 

Garner and associates!? produced hy- 
pertension in monkeys by applying a 
Goldblatt clamp and studied the resultant 
retinal histopathology after ten days to 
five months. On the basis of their findings 
they proposed that the vascular changes 
occur by the following sequence: (1) sus- 
tained contraction, often to the point of 
virtual closure of the lumen, leading to 
muscle degeneration in the media of the 
vessel wall; (2) eventual relaxation of the 
contraction, possibly the result of isch- 
emic damage to smooth muscle caused by 
prolonged reduction of blood flow; (3) 
focal rupture of now poorly supported 
endothelial barrier allowing plasma and 
fibrin to leak into the damaged wall, lead- 
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ing to fibrinoid necrosis. This insudation 
could interfere even further with the in- 
tegrity of the muscle coat and result in 
structural narrowing of the lumen. 

In another study normotensive mon- 
keys with diet-induced arteriosclerosis, 
had severe atherosclerosis of extracran- 
ial vessels only (M. J. Hernandez-Perez, 
personal communication, 1979). The in- 
tracranial vessels were relatively spared, 
an observation made frequently after 
arteriography of patients with symptoms 
and signs of cerebrovascular disease. 
(Hernandez-Perez did not look specifical- 
ly for changes in the optic nerve circula- 
tion.) Experimentally, then, hypertension 
rather than hyperlipidemia would seem to 
be a more effective way of inducing the 
diffuse, multifocal small vessel changes 
necessary for development of ischemic 
optic neuropathv. 

Similar changes have been recognized 
in intracranial arteries, 150 to 300 my in 
diameter in human hypertensive pa- 
tients.!?16 These lesions, called hyperten- 
sive lipohyalinotic cerebral angiopathy, 
are characterized by severe damage to the 
vessel wall, focal or segmental enlarge- 
ment or constriction of the external diam- 
eter, obliteration of the lumen bv throm- 
bosis, limited leakage of red blood cells to 
the perivascular region, and edema of 
neighboring tissues. Such changes are 
found most often in penetrating arteries 
such as those supplving the putamen, 
globus pallidus, external capsule, thal- 
mus, pons, and subcortical white matter, 
and are the presumed basis for so-called 
lacunar infarction, found in a similar dis- 
tribution in the brains of hvpertensive 
individuals. 

The retina provides a natural window 
through which similar effects of hyper- 
tension on arterial walls in humans can be 
studied. Harnish and Pierce? described 
in detail the changes in retinal arterioles 
under the influence of longstanding high 
intralumenal pressure and correlated 
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them with histopathology.2° They found 
segmental arteriolar constrictions that 
proved to be reversible by repeated oph- 
thalmoscopic examinations. Then they 
examined the same vessels after death 
under the microscope. These hypertonic 
constricted segments, presumably visible 
evidence of autoregulation, could be rec- 
ognized by the regular presence of several 
features, including: (1) constriction of the 
external diameter of the vessel; (2) con- 
striction of cells in the media causing 
shortening and widening of their nuclei 
and cytoplasm; and (3) protrusion of en- 
dothelial cells into the greatly narrowed 
lumen; we found these same changes in 
vessels in the pia of the optic nerves of 
human hypertensive patients.?! Harnish 
and Pierce?? did not often see hypertonic 
changes in pure form, but usually found a 
blend of this functional alteration. and 
primary organic changes, the latter possi- 
bly evolving from the former. These irre- 
versible organic changes also could begin 
acutely, especially under the influence of 
abrupt rise in blood pressure. Histologic 
lesions variably involved all layers and 
occlusion was common especially where 
the intima was involved. Lesions includ- 
ed hyperplasia, matrix deposits, and inti- 
mal atheroma. 

Thus, the vascular changes in experi- 
mental hypertension in animals and in 
human hypertensive patients are similar. 
In both cases, the end result is multifocal 
narrowing of arterial, arteriolar and capil- 
lary lumens, and reduction of vascular 
reactivitv and of blood flow. 

We therefore propose that local disease 
of small arteries resulting from long- 
standing hypertension, is one major pre- 
disposing factor to idiopathic ischemic 
optic neuropathy. This syndrome mav be 
the optic-nerve equivalent of lacunar in- 
farction in the brain, a recognized com- 
plication of hypertensive arterial disease. 
These small infarcts are a direct result of 
progressive changes in vessel walls in- 
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duced by longstanding hypertension. 
Thus, ischemic optic neuropathy may 
‘be a relatively pure and perhaps early 
complication of hypertension, not one 
brought about indirectly through the 
mechanism of stenotic or ulcerated arteri- 
osclerotic lesions at arterial bifurcations, 
with or without embolism, or by hyper- 
tensive-arteriosclerotic cardiac disease 
with embolism, as are the more common 
syndromes of ischemic cerebrovascular 
disease. 


SUMMARY 


Eighteen patients with idiopathic optic 
“neuropathy lacked symptoms and signs of 
cardiovascular and cerebrovascular dis- 
ease, especially when compared to three 
groups of patients with sudden visual loss 
caused by retinal infarction, transient 
ischemia, and cerebral infarction. Many 
patients in the latter groups had hyperten- 
sion, carotid bruits, heart disease, tran- 
sient ischemic attack, and stroke. But 
among the patients with ischemic optic 
neuropathy, hypertension was the only 
evidence of cardiovascular disease, af- 
fecting 44% of the patients. We argue 
that, in many cases, ischemic optic neu- 
ropathy represents a direct and early com- 
plication of hypertensive arterial disease 
affecting small arterioles supplying the 
anterior part of the optic nerve. The path- 
ologic process may thus be similar or 
identical to lacunar infarction of the 
brain. 
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STAPHYLOCOCCAL OPHTHALMIA NEONATORUM AND 
THE STAPHYLOCOCCAL SCALDED SKIN SYNDROME 


KENNETH R. Fox, M.D., AND HERBERT S. GOLOMB, M.D. 
Washington, D.C. 


Ophthalmia neonatorum! is usually a * The inflammations around the eves and around the 


mild, catarrhal, blepharoconjunctivitis. 
Staphylococcal organisms are a frequent 
cause of ophthalmia neonatorum. and oc- 
casionally they may cause serious ocular 
complications, involving the cornea, the 
globe itself, or the ocular adnexal struc- 
tures. Another complication, however, of 
staphylococcal ophthalmia neonatorum is 
the staphylococcal scalded skin syn- 
drome.?? This syndrome is a generalized 
exfoliative dermatitis that frequently in- 
volves neonates, and results from an ini- 
tial focal staphylococcal infection. Be- 
cause staphylococcal ophthalmia neona- 
torum may predispose to staphylococcal 
scalded skin syndrome, all ophthalmolo- 
gists and pediatricians should be aware of 
this complication. We describe herein a 
case of staphylococcal ophthalmia neona- 
torum that rapidly developed into staphy- 
lococcal scalded skin syndrome. 


CASE REPORT 


On July 9, 1978, a 3-week-old baby girl was noted 
by her parents to have developed a pus-like dis- 
charge from her left eye which clinically resembled 
a mild blepharoconjunctivitis. The infant was seen 
by her pediatrician on July 11, 1978, and was treated 
for ophthalmia neonatorum with polymyxin B, neo- 
mycin and hydrocortisone (Cortisporin) ophthalmic 
solution to both eyes, four times a day. By July 13, 
the infection had spread. Clinically the eyes were 
noted to be more inflamed, the eyelids were edema- 
tous, and the perioral region had become involved 
with an erythematous eruption. At this time 
fluocinolone acetonide (Synalar cream) was added 
for management of the perioral skin lesions. By July 
15, the trunk and legs had become involved with an 
erythematous rash, involving scaling of the skin. 
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mouth persisted. The patient was referred for emer- 
gency admission to a local hospital. 

The patient's medical history was noncontributo- 
ry. She was the product of a full-term, uncomplicat- 
ed pregnancy and a normal delivery. There were no 
known allergies, and the patient received no svstem- 
ic medications. No family members or any other 
contacts were known to have illnesses during this 
perinatal period. 

After admission on July 15, the patient was 
placed in the intensive care nursery and was ob- 
served b« the infectious disease service of the hospi- 
tal, with consultations by the ophthalmic and oto- 
rhinolarrngologic services. At no time during the 
hospitalization was a dermatology consultation re- 
quested, nor was a skin biopsy performed. The 
infectious disease service suggested the diagnosis of 
toxic epidermal necrolysis.4 The patient was givena 
course of oxacillin, 116 mg, intravenously four times 
a day, until July 20 (for a total of five days). The 
treatment was then changed to dicloxacillin, 62.5 mg 
orally three times a day, for five additional davs, at 
which time all the antibiotics were discontinued. 

During the hospitalization cultures were taken of 
the discharge from the left eye, the skin of the face, 
and the left ear. All cultures were positive for 
Staphylococcus aureus, and all were sensitive to all 
antibioties tested. 

The patient's skin throughout the body, including 
the trunk. the two lower extremities, and the perior- 
bital and perioral regions, improved gradually over 
the six days before discharge on July 21. After dis- 
charge, total clearing of the skin lesions occurred 
over the course of the next two weeks. No svstemic 
signs throughout the entire period were noted and 
after resolution of the skin lesions, there has been no 
recurrence, 


DISCUSSION 


Ophthalmia neonatorum is a common 
and well recognized clinical entity. It is 
frequently seen by pediatricians in the 
perinatal period, and it is well known to 
ophthalmologists. Although S. aureus is 
the most frequent cause for ophthalmia 
neonatorum, there are many other causal 
organisms. Staphylococcus aureus is 
common in the neonates' environment 
and may readily appear in the conjuncti- 
val sac. For many reasons it mav easilv 
become the source of the blepharo- 
conjunctivitis of ophthalmia neonatorum. 
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The neonate produces little if any tears, 
has not had the opportunity to develop 
immunity to staphylococcal organisms, 
and does not benefit from the presence of 
lymphoid tissue in the periorbital area for 
protection against these organisms. Many 
phage types exist for S. aureus, and the 
production of exotoxin by the bacteria 
enhances its rapid infectious activity. 
Staphylococcal organisms are nearly 
ubiquitous and the neonate has an oppor- 
tunity to come in contact with the germ 
by contact with the mother, other human 
contacts in the perinatal period, nursery 
environment, or at home. The lower nares 


‘may become infected and the organisms 


will appear on the lower eyelid and sub- 
sequently in the conjunctiva. 

The time of onset of staphylococcal 
ophthalmia neonatorum can be any time 
after birth. The infection is usually rela- 
tively mild and represents a subacute 
catarrhal blepharoconjunctivitis with 
mild discharge and conjunctival injec- 
tion. The infection may at times become 
more purulent with conjunctival chemo- 
sis and eyelid edema. Ocular complica- 
tions occasionally involve the following: 
staphylococcal corneal ulcers that may 
perforate, corneal infiltrates, hypopyon 
with iridocyclitis, endophthalmitis, bac- 
terial venous thrombosis, purulent sinusi- 
tis, empyema, pneumonia, osteomyelitis, 
deep abscess formation, or staphylococcal 
metastatic spread. 

The staphylococcal scalded skin syn- 
drome is a generalized exfoliative derma- 
titis of infants and children, associated 
with an infection with staphylococcal or- 
ganisms of the phage Group 2. This syn- 
drome was formerly known as Ritter's 
disease and toxic epidermal necrolysis of 
Lyell. This disease in its most severe form 
is characterized by the sudden onset of 
widespread reddening and tenderness of 
the skin followed by the exfoliation of 
large areas of skin so that they appear 
rumpled, like wet wallpaper. As the skin 
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peels off, a dark red, painful, glistening 
surface is exposed. This clinical appear- 
ance resembles the scalding caused by a 
burn. 

These changes of staphylococcal scald- 
ed skin syndrome are the result of an 
infection caused by an epidermal toxin 
produced by the dermopathic strains of 
the S. aureus bacteria. These are often, 
but not always, members of the phage 
Group 2 (Types 3A, 3B, 3C, 55, and 71). 
These staphylococci may be isolated from 
both the involved skin and the areas of 
the body remote to the skin eruptions. 
The toxin cleaves the epidermis beneath 
the stratum granulosum. Eruption is 
sometimes preceded by a relatively in- 
nocuous staphylococcal ophthalmia neo- 
natorum that may insidiously develop 
into a purulent blepharoconjunctivitis. 
Certain other predisposing staphylococ- 
cal focal infections, including those of the 
external nares, may predispose to the de- 
velopment of staphylococcal scalded skin 
syndrome as well. The cutaneous course 
begins with tenderness and a distinctive 
faint, macular, yellow orange or brick red 
eruption. This is characteristically dis- 
tributed in the central portion of the face, 
on the neck, in the axillae, and in the 
groin. There is often a positive Nikolsky’s 
sign at this time. This scarlatina-form 
eruption within 24 to 48 hours usually 
progresses to spontaneous wrinkling and 
large flaccid bullae characteristic of the 
appearance of staphvlococcal scalded 
skin svndrome. The upper part of the 
epidermis separates in sheets and ribbons 
and the moist, erythematous base is seen. 
This dries quickly and recovery usually 
takes place within seven days, especially 
if antibiotic therapy is given early in the 
course of the disease. 

Localized forms of staphylococcal 
scalded skin syndrome occur and may be 
dependent upon a variety of host factors. 
There is an association between the infec- 
tion with Phage Group 2 staphylococci 
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and localized bullous impetigo. There are 
also several reports of a scarlatina-form 
eruption that is also the result of an infec- 
tion with this organism. This eruption is 
an abortive form that does not advance to 
the full exfoliative stage. The histologic 
examination is pathognomonic for diag- 
nosis of staphylococcal scalded skin syn- 
drome. This can be accomplished rapidly 
by examination of a frozen section of 
involved skin or by performing the Tzank 
test on involved skin areas. 

The larger clinical entity of “sealded 
skin syndrome” does have a differential 
diagnosis worth noting. The epidemi- 
ology of this case, however, is typical 
only for staphylococcal scalded skin syn- 
drome, and the clinical appearance is 
classic for that specific cause, the most 
common in neonates. Moreover, numer- 
ous positive 5. aureus cultures were 
grown out. 

Bullous erythema multiforme, Leiner’s 
disease, and bullous congenital ichthyo- 
siform erythroderma are the much more 
unusual causes of infant scalded skin 
syndromes. Bullous erythema multiforme 
is rare in infants, but is caused by drug 
reactions, and is frequently seen in 
adults. This group of drugs includes anti- 
biotics, including primarily penicillin, 
and, occasionally, sulfonamides, but 
never polymyxin B sulfate (Neosporin). 
Others include antipyretics, antimalari- 
als, barbiturates, mercury, arsenic, phen- 
ylbutazone, hydantoins and phenoph- 
thalein. Our patient was not exposed to 
any of these. 

In our case, Leiner’s disease was ruled 
out by the clinical lack of heavy scaling,a 
typical sign of that disease of the infant. 
Bullous congenital ichthvosiform ervth- 
roderma, which is hereditary, was ruled 
out by a lack of evidence of familial] 
involvement, and the short-lived course 
of the treated entity in our patient. That 
disease runs a chronic course invariably, 

Appropriate antibiotic management for 
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5. aureus blepharoconjunctivitis of oph- 
thalmia neonatorum involves appropriate 
early microbiologic studies including at. 
least Gram staining and culture. Topical 
antibiotics are normally effective and 
there is no specific role for topical cortico- 
steroids. Antibiotic sensitivities are im- 
portant because of the frequent penicillin 
resistance of S. aureus. In cases of infec- 
tion with the more virulent strains of S. 
aureus, and particularly those that are 
penicillin resistant, a more serious local- 
ized blepharoconjunctivitis may develop 
with local sequelae, and a more rapid 
development of staphvlococcal scalded 
skin syndrome may ensue. Oral or paren- * 
teral antibiotics, and in the neonatal peri- 
od, hospitalization for more intensive 
management, may be indicated in these 
cases. Although the general prognosis for 
resolution of the ocular sequelae of staph- 
vlococcal blepharoconjunctivitis, and the 
dermatologic sequelae of staphvlococ- 
cal scalded skin syndrome are relatively 
good, early diagnosis and prompt man- 
agement are imperative. Because of the 
virulence of some S. aureus organisms, 
the variable host defenses including a 
lack of immunity, the variety of serious 
sequelae that staphvlococcal infections 
may cause, and the lack of predictability 
as to the identification of which staphylo- 
coccal infections may become particular- 
ly virulent, casual management of possi- 
ble staphylococcal ophthalmia neonato- 
rum cannot be recommended. 

An awareness of the possible oph- 
thalmic-dermatologic consequences of ne- 
onatal staphvlococcal infection, which 
initially appears as a mild catarrhal oph- 
thalmia neonatorum of a nonspecifie na- 
ture, is imperative. Consequently, early 
bacteriologic evaluation should be made 
in all patients. Prompt management with 
topical antibacterial agents, and without 
the concurrent use of possibly exacerbat- 
ing topical anti-inflammatory agents, is 
indicated. This management regimen 
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should yield rapid satisfactory resolution 
in most cases. Attention to the skin and 
recognition of the early dermatologic 
signs of staphylococcal scalded skin syn- 
drome should be a part of the manage- 
ment of ophthalmia neonatorum. 


SUMMARY 


A 3-week-old infant had neonatal oph- 
thalmia neonatorum, treated in a routine 
manner which rapidly developed into an 
advanced case of staphylococcal scalded 
skin syndrome. The infant had sudden 
onset of widespread erythematous and 
tender areas of skin with subsequent ex- 


* foliation of large surface areas. We em- 


phasize the recognition of this syndrome 
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and the understanding that it may rapidly 
become a serious consequence of staphy- 
lococcal ophthalmia neonatorums We 
stress the need for initial microbiologic 
studies and early antibiotic therapy for 
ophthalmia neonatorum. 
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SOFT CONTACT LENSES FROM PATIENTS WITH GIANT PAPILLARY 
CONJUNCTIVITIS 


SHERRY A. FOWLER, M.S., JACK V. GREINER. PH.D., 


AND MATHEA R. ALLANSMITH, M.D. 
Boston, Massachusetts 


Patients with contact lens-associated 
giant papillary conjunctivitis usually 
have deposits on their lenses. However, 
deposits do not invariably lead to the 
disease because we have seen many sub- 
jects with deposit-coated lenses and no 
conjunctival changes. We previously pre- 
sented the hypothesis that giant papillary 
conjunctivitis was associated with an im- 
munologic mechanism, that the deposits 
contained the antigen, and that some per- 
sonal characteristic of the patient was 
essential for the disease to develop.! If 
this is true, and the capacity to develop 
giant papillary conjunctivitis is influ- 
enced by individual differences more 
than by differences in lens deposits. per- 
haps deposits from lens wearers with 
giant papillary conjunctivitis would ap- 
pear the same as deposits from lens wear- 
ers without giant papillary conjunctivitis. 
We report herein a study of surface de- 
posits from asymptomatic contact lens 
wearers and those who have developed 
giant papillary conjunctivitis. 


METHODS 


Five lenses from one eye of each of five 
with contact lens-associated 
giant papillary conjunctivitis were select- 
ed for this study. Subjects ranged in age 
from 19 to 60 years, and had worn contact 


subjects 
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lenses for two months to two years. All 
five lenses had surface deposits as seen by 
gross and biomicroscopic examination. 
Also examined were five lenses from 
normal, asymptomatic subjects that also 
had heavy surface coating, and five 
new, never-worn soft lenses hydrated in 
0.9 NaCl solution. Lenses were removed 
from subjects by the finger pinch method 
or forceps. The contact lenses studied 
were from various manufacturers. 

The degree of deposits, on a 0 to 4+ 
scale, was determined after lens removal 
(Fig. 1) by allowing the lenses to air-dry 
for about one minute and examining them 
under fluorescent room light. All lenses 
were rated 3 to 4+ on this scale. 

Lenses were fixed in 4% glutaralde- 
hyde in 0.15 M sodium phosphate buffer 
(pH 7.2) for one hour at room tempera- 


ture. They were then postfixed in cold 1% 
Osmium tetroxide in the same buffer for 
90 minutes, followed by dehydration in 
graded ethyl alcohols and drying in a 
critical point drying apparatus using CC jo 





Fig. 1 (Fowler, Greiner, and Allansmith). Contact 
lens with heavy surface coating (arrow). 
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as a critical point transitional fluid. Lens- 
es were mounted on aluminum sample 
stubs and coated with gold-palladium (60 
to 40%) in a Hummer sputtering device. 
Both anterior and posterior lens surfaces 
were examined with a scanning electron 
microscope operated at 40 kV. 


RESULTS 


New. never-worn sott contact lenses. 


when inspected with approximately 
x 1.200 magnification, showed a homoge- 
neous dark background with linear mark- 
ings. These were probably the result of 
either lathing or polishing manufacturing 
steps (Fig. 2). When the entire lens was 
examined. the linear marks appeared con- 


centric and had small white particles that 
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appeared to be unattached. Other white 
particles were also scattered randomh 
over the lens surface. When the magħifi- 
cation was increased approximately five- 
fold to x6,380, these pronounced grooved 


emarkings resembled furrows. 


The surfaces of all worn lenses were 
strikingly different from those of new. 
never-worn lenses (Fig. 3). The worn 
lenses were covered with deposits, some 
forming thickened coatings, although a 
few areas, however, resembled the sur- 
face of never-worn lenses. The intertace 
between the coating and uncoated surface 
were evident (Fig. 3). There was no sig- 
nificant difference between the morpho- 
logic appearance of the lenses from sub- 
jects with giant papillary conjunctivitis 





Fig. 2 (Fowler, Greiner, and Allansmith). New, never-worn hydrophilic contact lens shows polishin 


marks with white particulate debris on homogenous, smooth. dark background (bar gauge = 10 pm, 


< 1.980 


Inset. High magnification shows furrowed surface (bar gauge = 5 pm, 6,330). 
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Fig. 3 (Fowler, Greiner, and Allansmith). Coated surface of hvdrophilic contact lens from subject with 
giant papillary conjunctivitis. Note peeling of surface (arrow (bar gauge = 100 um, x28.000). Inset. 
Mosaic-like, mottled surface with areas of peeling (arrows) (bar gauge — 10 um, x 2.780). 


and those lenses from asymptomatic lens 
wearers. 

Worn lenses showed mucus debris and 
particles scattered randomly over the lens 
surface. This mucus debris was morpho- 
logically similar to that seen previously 
on the upper tarsal conjunctiva of normal 
patients? and patients with giant papillary 
conjunctivitis. Occasionally seen were 
structures with a cylindrical morphology 
(2 to 4 pm in length) that resembled 
bacteria.4 

Smooth cell-membrane-like structures, 
which appeared to be desquamated cells. 
adhered to the anterior contact lens sur- 
face (Fig. 4). 
material and small mounds of coating 
were commonly seen. 


Large clumps of mucus 


Also present were areas of plaque-like 


formations of debris. some of which 


seemed to be peeling from the lens sur- 
face (Fig. 4). High magnification of sur- 
face deposits revealed a diffuse trabecu- 
lated material (Fig. 4). 

The posterior 
never-worn lenses were smooth and free 


surfaces of the new. 
of debris (Fig. 5). The posterior surface of 
the coated lenses showed coatings but 
these were markedly smoother than the 
anterior surface. 


DISCUSSION 


Deposits on soft contact lenses from 
patients with giant papillary conjunctivi- 
tis appear the same as deposits on lenses 
from asymptomatic lens wearers. This 
finding supports our idea that giant papil- 
lary conjunctivitis is more likely to be 
related to a difference among persons 
than among deposits. Soft contact lenses 
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Fig. 4 (Fowler, Greiner, and Allansmith). Heavily coated hydrophilic contact lens. Top left, Membrane 
x 500). Top right, High magnification ot surface mou 

5 pm, X 6,430). Bottom left, Surface shows peeling 
12.770). Bottom right, Surface shows trabeculated mesh coat 


like material on lens surtace (bar gauge = 50 pm, 
along groove marks, and mucus clump (bar gauge : 
granular appearance (bar gauge | um, > 
(bar gauge = | pm, x 12,100). 


m" 
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from all subjects showed deposits that 
covered most of the anterior lens surface 
and a coating of deposits covered all of 
the posterior lens surface. 

Our study focused on the anterior lens 
surface because the presence of deposits 
on this surface was in direct contact with 
the upper tarsal conjunctival surface in- 
volved in giant papillary conjunctivitis. 
Deposits on a contact lens surface may 
act as a nondesquamating glue to which 
materials can attach. This hypothesis is 
supported by the finding of two types 
of structures on or in the lens deposits: 
(1) bacteria* and (2) structures that resem- 
Bled cells or their membranes alone. The 
cell types of structures were similar to 
those shown by Kaufman and Katz? on 
the surface of used intraocular lenses. 

The coating that covered the posterior 
surface of our uncleaned lenses showed 
similarities to the scanning electron mi- 
crographic appearance reported by Matas, 
Spencer, and Hayes.® They showed the 
wearing (posterior) surface of samples of 
wedge-shaped segments cut from two 
worn soft contact lenses that had been 
cleaned according to the manufacturer's 
recommendation. Deposits appeared to 
adhere to the lens surface and in parts 
existed as a thick coating. Few areas re- 
mained that resembled the surface of 
new, never-worn lenses. 

We have defined the morphologic detail 
of lens surface deposits and compared 
surface coatings from those with and 
without conjunctival disease associated 
with lens wear. Our findings do not elimi- 
nate the possibility that there may be an 
immunologic difference in the deposits 
on contact lenses, but our morphologic 
findings do show that deposits are the 
same in all contact lens wearers. 


SUMMARY 


We used scanning electron microscopy 
to study the surfaces of five coated soft 
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contact lenses from subjects with giant 
papillary. conjunctivitis. Findings were 
compared to the surfaces of five coated 
lenses from normal, asymptomatic wear- 
ers and five new, never-worn lenses. 


*| enses were from various manufacturers. 


All worn contact lenses differed strik- 
ingly from new, never-worn lenses. The 
anterior surface of worn lenses was cov- 
ered with apparently adherent deposits. 
In only a few areas was the surface simi- 
lar to new, never-worn lenses. Thick coat- 
ings on lenses from patients with giant 
papillary conjunctivitis and asymptomat- 
ic wearers were similar. High magnifica- 
tion of the coatings revealed a trabecu- 
lated morphology. Also seen was debris 
that resembled mucus-like material in 
both strand and particulate forms. On 
some lenses bacterial-shaped structures 
were scattered randomly over the surface. 
Smooth structures resembling cells were 
also seen. The posterior lens surface of all 
worn lenses was smoother than the anteri- 
or lens surface. 

The findings support our idea that the 
capacity to develop giant papillary con- 
junctivitis is influenced by individual dif- 
ferences more than by differences in lens 
deposits. 
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Inverted papilloma is a benign neo- 
plasm of mucous membrane, usually 
originating in the nose and paranasal si- 
nuses.! * It consists of folds of papillo- 
matous epithelium that invaginate into 
the underlying stroma, rather than grow- 
ing in the purely exophytic fashion char- 
acteristic of the common squamous cell 
papilloma. Inverted papillomas of the 
lacrimal sac have been recorded recentlv 
by Ryan and Font.? In both the nasal and 
lacrimal sac areas, inverted papillomas 
show a strong tendency to recur locally 
and to be multicentric in origin. Transfor- 
mation to squamous or transitional cell 
carcinoma and rarely adenocarcinoma has 
been reported.!-5 

We describe herein the clinicopatho- 
logic findings in three cases of inverted 
papilloma of the conjunctiva. To the 
best of our knowledge, this is the first 
report of their occurrence in this ana- 
tomic region. 
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D.C. (Drs. Font and Zimmerman). 
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CASE REPORTS 


Case 1—In May 1977, a 68-year-old woman was e 
seen for the first time by an optometrist who pre- 
scribed new spectacles. At that time, nothing abnor- 
mal was noted. One year later, the optometrist noted 
a dark mass on the conjunctiva and referred the 
patient to an ophthalmologist. Physical examination 
showed a slightly elevated oval mass in the semilu- 
nar fold of the left eye, surrounded by dilated 
vessels (Fig. 1). The inferior half of the lesion was 
dark brown. The tumor did not appear to involve the 
deeper tissues. The remainder of the ocular exami- 
nation was not remarkable. The patient had not 
noticed the presence of the lesion. The tumor was 
excised, with a diagnosis of possible malignant 
melanoma of the conjunctiva. 

Macroscopically, the specimen was a fragment of 
conjunctiva measuring 7 x 3 x 3 mm. On one side 





Fig. 1 (Streeten and associates). Case 1, Partially 
pigmented nodule in the semilunar fold. 
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Fig. 2 (Streeten and associates). Case 1, Section 
through center of tumor showing solid appearance 
of the left half and large cysts on the right 
(hematoxylin-eosin, x20). 


was a partially pigmented, firm mass, 3 x 2 mm 
in size, with prominent vessels and whitish- 
yellow dots that appeared to be cysts. 
Microscopically, the lesion was composed of lob- 
ules of epithelial cells extending down into the 
stroma (Fig. 2). The tumor lobules originated from 
the overlying conjunctival epithelium which was 
thin in many areas. Half of the tumor consisted of 
solid squamous epithelial lobules with few goblet 
cells (Fig. 3, left), and the other half showed cystic 
lobules lined by two or more layers of cuboidal to 
stratified squamous epithelium containing a large 
number of goblet cells (Fig. 4). The cysts were filled 
with mucinous material that stained intensely with 
colloidal-iron and PAS (Fig. 5) and was resistant to 
digestion with testicular hyaluronidase and diastase. 
Occasional small cysts were present in the solid 
areas also. Fontana stains for melanin were positive 
in many tumor cells as well as in occasional melano- 
cvtes, especially in the solid lobules (Fig. 3, right). 
No mitoses were seen and nuclear pleomorphism 
was absent. Local excision appeared to be complete, 
but one edge of the lesion was covered by minimal 
conjunctival stroma (Fig. 2). The diagnosis was pig- 





7 NN 
AN 


` 


R 
` 





a 4 
e ⸗ JA 
a 220 T 


(Fontana stain, X375). 


INVERTED PAPILLOMA OF THE CONJUNCTIVA 


1063 





Fig. 4 (Streeten and associates). Case 1, Cystic 
spaces (S) lined by goblet cells from cystic portion 
of tumor (hematoxylin-eosin, X230). 


mented inverted papilloma of the conjunctiva (semi- 
lunar fold). 

No recurrence was evident at follow-up examina- 
tion eight months later. 

Case 2—A 49-year-old man was seen in Septem- 
ber 1972 because of a two-month history of foreign 
body sensation in the left eye. Ocular examination 
showed an elevated broad-based papillary and 
umbilicated tumor on the superior tarsus of the 
left evelid (Fig. 6). The only other ocular abnor- 
malities were fine punctate erosions on the superior 
aspect of the left cornea. The preoperative clinical 
diagnosis was conjunctival verruca. The lesion was 
excised. 

Microscopically, the tumor had a papillomatous 
pattern. It was partially exophytic, spreading out 
over the stratified columnar epithelium of the adja- 
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Fig. 3 (Streeten and associates). Case 1. Left, Lobules of squamous epithelial cells in the solid portion of 
the tumor (hematoxylin-eosin, x230). Right, Heavy accumulation of melanin pigment within the tumor cells 
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Fig. 5 (Streeten and associates). Case 1, Mucin in 
the goblet cells (arrows) and cystic spaces of the 
tumor (colloidal iron, x 230). 


cent tarsal conjunctiva (Fig. 7), and partially endo- 
phytic, extending deeply into the tarsus to the outer 
level of the meibomian glands. The mass consisted 
of a proliferation of benign-appearing epithelial 
cells with mild keratinization and parakeratosis fo- 
cally on its surface. The cytoplasm of many of the 
more superficially located tumor cells was vacuolat- 
ed and contained a PAS-positive material that was 
sensitive to digestion by diastase (glycogen). Collec- 
tions of goblet cells were evident mainly in the 
deeper portions of the lesion but also superficially; 
these occasionally coalesced to form foamy cystic 
areas. The goblet cells and cystic areas stained 
positively with PAS, alcian blue, and muci-carmine. 
A moderate acute and chronic inflammatory cell 





Fig. 6 (Streeten and associates). Case 2, Elevated, 
umbilicated tumor on superior tarsus of left evelid. 
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Fig. 7 (Streeten and associates). Case 2, Tumor 
extends exophytically over adjacent conjunctiva and 
endophytically into tarsus to level of meibomian 
glands (M). The cytoplasm of many superficial tu- 
mor cell is vacuolated (long arrows). Collections 
of goblet cells form cystic areas in the deeper 
portions of the lesion (short arrows) (hematoxylin- 
eosin, x65). 





infiltrate was evident focally near the surface of the 
tumor, especially in some of the foamy cysts and 
also within the adjacent tarsal conjunctiva. Surgical 
excision appeared to be complete. The diagnosis 
was inverted mucoepidermoid papilloma of the tar- 
sal conjunctiva. 

Follow-up examination six vears later showed no 
recurrence. 

Case 3—A 73-year-old woman seen by her oph- 
thalmologist in February 1977 had a small lesion of 
the right caruncle, which was diagnosed as a papil- 
loma, apparently present for a few weeks. She re- 
ported that a small, cyst-like spot had been present 
in the same area for the previous two vears. The 
lesion was excised. 

Microscopically, the lesion was similar to that in 
Case l, showing an entirely inverted pattern of 
growth of predominantly solid lobules of squamous 
cells with a small number of cvstic spaces and 
goblet cells (Fig. 8). The cystic spaces stained posi- 
tively with PAS and alcian blue. The diagnosis was 
inverted papilloma of the conjunctiva (caruncle). 

No evidence of recurrence was found when the 
patient was examined one vear later. 


DISCUSSION 


Ringertz! introduced the term inverted 
papilloma to designate a type of epitheli- 
al tumor, often multifocal in origin, oc- 
curring in the mucosa of the nose and 
paranasal sinuses and characterized by 
downward proliferation of epithelium 
into the stroma.! ^^ Similar epithelial tu- 
mors occur in the mucosa of the lacrimal 
sac. The average age of the patient at the 
time of excision in both areas is 55 
years.?:9 

Inverted papillomas involving the lac- 
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Fig. 8 (Streeten and associates). Case 3, Left, Tumor is entirely within the conjunctival stroma, showing 
both solid and cystic areas that contain PAS-positive material (PAS, x25). Right, Solid lobules of squamous 
cells compose most of the tumor (hematoxylin-eosin, x 160). 

H 


rimal sac are usually unifocal, slow- 
growing, manifested by epiphora and a 
mass in the inner canthal area. which can 
be erroneously attributed to chronic dac- 
ryocystitis.5 Histologically, the growth 
pattern may be purely inverted, exophy- 
tic, or mixed. The proliferative cell type 
may be squamous or “transitional cell,” 
resembling the normal stratified colum- 
nar epithelium of the lacrimal sac with 
goblet cells, or a mixture of these two cell 
types. 

The conjunctiva, as a mucous mem- 
brane similar to that of the lacrimal sac, 
would also be susceptible to developing 
inverted papillomas. All three of the cases 
reported herein demonstrate the benign 
invasive acanthosis characteristic of this 
lesion. Cases 1 and 3 were purely inverted 
but Case 2 had a mixed inverted- 
exophvtic pattern of growth as was found 
in 2096 of those in the lacrimal sac.? 
Although it is of only academic interest 
for papillomas of the lacrimal sac, the 
presence of an exophytic component in 
the conjunctiva (as shown by Case 2), 
results in a different clinical appearance 
that might easily be confused with squa- 
mous papilloma or pyogenic granuloma. 

The conjunctival inverted papillomas 
also resemble those of the lacrimal sac in 
having both a squamous cell compo- 


nent and areas resembling normal mucosa 
with goblet cells. However, the cytologic 
features of these three conjunctival papil- 
lomas appear more benign than those 
found in tumors of the lacrimal sac. Addi- 
tionally, the latter frequently exhibit foci 
of mild to moderate dysplasia and the 
epithelial elements are often infiltrated by 
neutrophils. 

The term mucoepidermoid is appropri- 
ate for this tumor when it occurs in areas 
of the conjunctiva that have few goblet 
cells, but was not used for Cases 1 and 
3 in which the tumor originated in 
the goblet cell-rich inner canthal area. 
The large amount of melanin within the 
tumor cells in Case 1 is unusual for an in- 
verted papilloma. However, melanocvtic 
stimulation is not uncommon in other 
proliferative epithelial lesions of the con- 
junctiva, especially in blacks and heavily 
pigmented whites. In Case 1 the degree ot 
melanotic pigmentation made the lesion 
appear clinically dark brown, which led 
to an erroneous diagnosis of malignant 
melanoma. 

The recurrence rate for papillomas of 
the nose and sinuses is high, ranging from 
30 to 5096.?-* Malignant transformation to 
squamous and transitional carcinoma or 
mucous-secreting adenocarcinoma has 
been reported, particularly after several 
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recurrences.! ? A 13% incidence of carci- 
nomaeoccurred in Hyam's? series of 149 
inverted papillomas (total of 315 cases) of 
the nose and paranasal cavity. The mor- 
tality was only 2%; death was caused by 
intracranial extension or metastasis. In 
Ryan and Font's? series of papillomas of 
the lacrimal sac, seven of 12 papillomas 
that exhibited an inverted or mixed 
growth pattern either presented initially 
with foci of carcinoma or developed fo- 
cally invasive carcinoma in subsequent 
recurrences. In their series,? about 40% of 
16 patients with papillomas (pure or with 
focal carcinoma) had one or more recur- 
rences. One of the patients who had pap- 
illoma with focal carcinoma died of local 
invasion. This malignant behavior of the 
tumor in the nose and lacrimal sac indi- 
cates that wide surgical excision is neces- 
sary in these areas. 

The biologic behavior of inverted 
papillomas of the conjunctiva is un- 
known. Their cytology appears more be- 
nign that that of inverted papilloma in 
other areas. The three cases reported here- 
in have shown no signs of recurrence for 
periods ranging from eight months to six 
years. The possibility that these tumors 
will develop an invasive squamous carci- 
noma seems unlikely, although the tu- 
mors could be precursors of a mucoepi- 
dermoid carcinoma of the conjunctiva, an 
uncommon tumor thought to be more 
invasive than the conventional squamous 
carcinoma of the conjunctiva.6 Complete 
excision is the treatment of choice for 
inverted papillomas of the conjunctiva in 
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light of their uncertain proliferative po- 
tential. 


SUMMARY 


We encountered inverted papilloma of 
the conjunctiva in three cases. To the best 
of our knowledge, this tumor, which typi- 
cally involves the nose, paranasal sinuses, 
and lacrimal sac, has not been described 
previously in the conjunctiva. Two of the 
tumors occurred as purely inverted le- 
sions of the inner canthal region (caruncle 
and plica) and the third as a mixed 
inverted-exophytic papilloma over the 
tarsus. Melanotic pigmentation in one of 
the lesions was clinically confused with 
malignant melanoma. Because of the high 
incidence of recurrence of these tumors in 
the sinuses and lacrimal sac, and their 
unknown biologic behavior in the con- 
junctiva, inverted papillomas should be 
removed completely and the patients 
carefully observed. 
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Blood group isoantigens A, B, and H 
are present in epithelial and endothelial 
cells of some normal tissues. * These 
antigens disappear when the tissues un- 
dergo a malignant change.? Kovarik, 
Davidsohn, and Stejskal! have introduced 
and used the specific red blood cell adher- 
ence test, also known as mixed cell ag- 
glutination reaction, for detecting the 
presence or absence of these antigens from 
tissues. The test is highly sensitive and 
epecific. Davidsohn$ found that the loss of 
antigens was increasingly progressive 
from carcinoma in situ to anaplastic, in- 
vasive, and metastatic carcinoma, and has 
interpreted this as evidence of immu- 
nologic de-differentiation analogous to 
morphologic de-differentiation of anapla- 
sia. This test is now increasingly being 
used in the early diagnosis of cancer. 

Several tissues, namely, skin, tongue, 
larynx, esophagus, stomach, bronchus, 
trachea, lung, cervix, vagina, ureter, and 
urinary bladder, have been subjected to 
the specific red blood cell adherence test 
in their normal and malignant state.1?°* 
The applicability of this test to ocular 
tissues has not been explored. 

This test was modified and applied to 
two ocular tissues, cornea, and conjunc- 
tiva. The purpose of our study was not 
early detection of malignancy, but to in- 
troduce a new simple sensitive and spe- 
cific experimental tool to study the blood 
group antigens in ocular tissues. 


MATERIAL AND METHODS 


Six-micron thick sections of formalin- 
fixed, paraffin-embedded corneal, con- 
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junctival, and uterine cervix tissue of 
Known blood groups were mounted on 
glass slides. The tissues were obtained 
from human cadavers. Tissue sections 
were deparaffinized by melting the wax 
and dissolving in xylol. Gradual hydra- 
tion was achieved by immersing the 
slides successively in descending grades 
of alcohol, from absolute to 5096. The 
slides were then left in isotonic phos- 
phate buffer (pH 7.2) at room temperature 
for 20 minutes with occasional shaking. 
The slides were next cleaned and dried 
with filter paper and placed in a petri 
dish. The tissue sections were covered 
with respective antisera and allowed to 
stand for ten minutes. After ten minutes 
the antiserum was washed off with phos- 
phate buffer and the slides immersed in 
the same buffer for 20 minutes with con- 
stant shaking to wash off excess antise- 
rum. The glass slides were again trans- 
ferred to petri dishes and the tissue 
section in each was covered with a 5% 
saline suspension of red blood cells of the 
same group. This was kept for 15 min- 
utes. Each slide was held at its ends 
between index finger and thumb and in- 
verted with a quick movement (this pre- 
vents the red blood cell suspension from 
draining to the edge of the slide). The 
inverted slide was placed over two match- 
sticks in a petri dish containing sufficient 
normal saline to just touch the surface of 
the inverted slide. The unadhered red 
blood cells were allowed to settle for 20 to 
30 minutes. The slides were then shifted 
to a new site in their respective petri 
dishes by sliding the matchsticks togeth- 
er along the bottom of the dish. The petri 
dish with the inverted slide was placed on 
a microscope table and red blood cell 
adherence was observed. 

Twenty corneas and 20 conjunctivae, 
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taken from 20 cadavers of blood group A, 
and 24 corneas and 24 conjunctivae taken 
from 94 cadavers of blood group B were 
subjected to the above test. Each test 
consisted of a set of six slides, one of 
cervix tissue of the same group as the 
cornea or conjunctiva, which served as a 
positive control, and five slides of the 
cornea or conjunctiva to be studied. The 
antisera and red blood cells were applied 
as shown in Tables 1 and 2. 

The uterine cervix thus acted as a posi- 
tive control each time. The cervix was 
chosen as a positive control because it is 
one of the tissues on which this test has 
been extensively applied and has given 
consistently positive results. The other 
slides that were treated with nonisologus 
antiserum or nonisologus red blood cells, 
or both, and those which were not treated 
with antiserum at all, served as negative 
controls. 


RESULTS 


The tissues studied showed adherence 
of red blood cells in all the slides where 
antiserum and cells of the same group as 
the tissue were used (Figs. 1 and 2). No 
difference in the results obtained with 
group A or group B tissues was noted. 

Adherence was not observed when tis- 





Fig. I (Dua and Shidham). Adherence of red 
blood cells along the lining of a uterine cervical 
gland of blood group A. Positive control (unstained, 
x 200). 
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Fig. 2 (Dua and Shidham). Positive specific red 
blood cell adherence along corneal epithelium and 
endothelium of a cornea of blood group B. Note the 
concentration of cells on the epithelium and endo- 
thelium as compared to their absence over the stro- 
ma (unstamed, x 150). 


sues of group A were treated with anti-B 
serum or vice versa and when tissues 
were not treated with antiserum at all. 
Similarly nonisologus erythrocytes failed 
to adhere (Tables 1 and 2, Figs. 3 and 4). 
Red blood cell adherence was observed 
only in the epithelium of cornea and 
conjunctiva and along the corneal endo- 
thelium. The corneal stroma invariably 
failed to show red blood cell adherence. A 
few cells at times tended to collect in the 
spaces between the corneal lamellae. 


DISCUSSION 


The specific red blood cell adherence 
test is based on the principle of the three- 
layer sandwich reaction. The bottom 
layer contains the isoantigen in the cells 
of the tissue, the unknown. The middle 
layer is the reagent, antiserum, that com- 
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TABLE 1 
THE SPECIFIC RED BLOOD CELL ADHERENCE TEST 
2 AS APPLIED TO EACH OF THE 20 CORNEAS AND 20 CONJUNCTIVAE OF BLOOD GROUP A* 
SRCA 
Slide No. Tissue Antiseruiet Red Blood Cells Result 
l Conjunctiva/ Anti-A A + 
Cornea A 
2 Conjunctiva/ Anti-A B — 
Cornea A 
3 Conjunctiva/ Anti-B B - 
Cornea A 
4 Conjunctiva/ Anti-B A 
Cornea A 
e 
5 Conjunctiva/ Saline 0.9% A 
Cornea A 
6 Cervix A Anti-A A + 


+The antisera A and B contained not less than 256 units of hemagglutinins per milliliter with 0.196 sodium 


azide as a preservative. 


bines with the isoantigen in the tissue on 
one hand and with the top layer, the 
indicator erythrocytes, on the other. To 
give a positive reaction the tissue cells 
must contain the same antigen as is pres- 
ent in the indicator erythrocytes. The sim- 
plicity and specificity of this test make ita 
valuable experimental tool. The results of 


this study indicate that the specific red 
blood cell adherence test can be applied 
to the cornea and conjunctiva with a high 
degree of specificity. The HLA system 
could not possibly have interfered with 
the specificity of this test as the antisera 
used were high-titer antisera against the A 
and B systems, and more important, 


TABLE 2 


THE SPECIFIC RED BLOOD CELL ADHERENCE TEST 
AS APPLIED TO EACH OF THE 24 CORNEAS AND 24 CONJUNCTIVAE OF BLOOD GROUP B* 


— —— — — —— — —— —— —— —— — — — 





SRCA 





Slide No. Tissue Antiserumt Hed Blood Cells Result 
l Conjunctiva/ Anti-B B - 
Cornea B 
2 Conjunctiva/ Anti-B A 
Cornea B 
3 Conjunctiva/ Anti-A A 
Cornea B 
4 Conjunctiva/ Anti-A B 
Cornea B 
5 Conjunctiva/ Saline 0.996 B 
Cornea B 
Anti-B B + 


6 Cervix B 





*SRCA designates specific red blood cell adherence; +, positive; - 


, negative. 


t The antisera A and B contained not less than 256 units of hemagglutinins per milliliter with 0.1% sodium 


azide as a preservative. 





Fig. 3 (Dua and Shidham). Absence of red blood 
cell adherence in a uterine cervical gland of blood 
group B. Negative specific red blood cell adherence 
for comparison with Figure 1 (unstained, x200). 


because HLA specificities have not been 
shown in mature red blood cells?. Only 
nucleated cells, including reticulocytes, 
possess HLA antigens that are lost during 
maturation of the red blood cel].9:19 

This study provides new evidence of 
the presence of blood group antigens in 
the cornea and also helps to localize these 
antigens. The epithelium and endotheli- 
um of the cornea have a considerable 
amount of blood group antigens, whereas 
the stroma lacks it (Fig. 2). The presence 
of ABO antigens in the human cornea has 
been shown previously by adsorption and 
elution experiments.!! 

The procedure used in this work was 
basically the same as that described by 
Kovarik, Davidsohn, and Stejskal.! It was 
modified onlv to reduce the duration of 
contact of the tissue with saline and buff- 
er solutions. This was essential as the thin 
strip of corneal tissue tended to peel off 
the slide or get folded upon itself when 
hvdrated for long periods. Normal sa- 
line was used instead of buffer solution 
when the slides were transferred to petri 
dishes for the second time, because in our 
experience the red blood cells developed 
crenations along their margins rapidly 
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Fig. 4 (Dua and Shidham). Negative specific red 
blood cell adherence in a cornea of blood group A 
(unstained, x 150). 


even in isotonic buffer. This prevented 
good photographic results of the adhered 
cells. This was not the case when normal 
saline was used. 

This test is useful in studving the anti- 
gen status of corneal buttons removed at 
the time of regrafting in cases of primary 
graft failure. It can help us gain a fresh 
insight into the problem of blood group 
antigens in corneal transplants.!!:!? 


SUMMARY 


We modified the specific red blood cell 
adherence test used in the studv of blood 
group antigens to applv to the human 
cornea and conjunctiva. For the first time 
this test was applied to these ocular tis- 
sues with considerable specificitv and 
sensitivity. The test revealed a concentra- 
tion of blood group antigens in the epi- 
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thelium of cornea and conjunctiva and 
along the corneal endothelium, whereas it 
Was absent in the stroma. The test is 
useful in studying ABO compatibility in 
corneal transplants. 
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CONSEQUENCES OF EYELID SQUEEZING 
à ON INTRAOCULAR PRESSURE 


KEITH GREEN, PH.D., AND MALCOLM N. LUXENBERG, M.D. 


Augusta, Georgia 


Although voluntary or involuntary 
blepharospasm (forcible blinking) is 
known to increase intraocular pressure 
(IOP), the effect is poorly documented.!2 
Forcible blinking has, however, been re- 
ported to increase IOP by as much as 
60 mm Hg? Changes in IOP occur 
with a variety of body movements or ac- 
tivities,! 2? but, as with forcible blinking, 
no correlation has been sought between 
the changes in IOP and other factors of 
aqueous humor dynamics. 

The purpose of the present study was to 
measure changes in IOP in a group of 
volunteers consisting of normal individu- 
als, ocular hypertensive and glaucoma 
patients, and those patients with a family 
history of glaucoma after forcible eyelid 
squeezing, and to examine relationships 
between the IOP response and other ocu- 
lar factors. 


SUBJECTS AND METHODS 


Thirty-five healthy volunteers were re- 
cruited from departmental employees or 
eye clinic outpatients; 16 of this group 
were normal, with no eye disease, and 19 
were either ocular hypertensive or glau- 
coma patients, or had a family history of 
glaucoma. The procedure was fully ex- 
plained to each volunteer and their verbal 
consent was obtained before testing. Ex- 
amination was performed with the patient 
in a supine position on a stretcher and the 
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e . 
IOP was measured using an Alcon Pneu- 


motonograph,° following accepted proce- 
dures for use of this instrument, namely 
three determinations of IOP lasting about 
three seconds for each determination. 
Topical anesthesia was induced with ei- 
ther 0.5% tetracaine HCl, or 0.496 benoxi- 
nate HCl. Usually only two to three 
drops of anesthetic were required in the 
30 minutes needed for all determinations. 
The IOP of the right eve was alwavs 
measured first when both eves were test- 
ed. 

The IOP was determined at successive 
one-minute intervals until it was stable; 
this procedure was followed because re- 
peated IOP measurements have been 
shown to decrease IOP considerably.9? 
After stabilization of the IOP (more than 
three to six minutes) the volunteer was 
carefully instructed to undergo a forcible 
eyelid squeeze of two seconds’ duration 
every four seconds (that is, a two-second 
squeeze, followed by two seconds with 
the eye open and relaxed) for a total 
testing period of 60 seconds. Each volun- 
teer was carefully observed to ensure that 
approximately the same degree of eyelid 
squeezing was used not only for each 
squeeze but also for each subject. The 
IOP was measured in each eye immedi- 
ately after the final two-second squeeze 
and at one-minute intervals thereafter, 
usually for five to ten minutes, until the 
IOP was stable. 

Total outflow facility was determined 
by a two-minute tonography using a 10-g 
weight on the Pneumotonograph at the 
conclusion of the complete eyelid 
squeeze procedure. The slopes were indi- 
vidually analyzed and outflow facility 
calculated. 
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RESULTS 


The IOP, total outflow facility, and 
other factors associated with the normal 
and other groups of volunteers are sum- 
marized in Table 1, together with the 
numbers of volunteers in each group. The 
grouping of the nonnormals was based 
upon clinical evidence including IOP, 
visual fields, disk pallor and cupping, and 
history. Diagnoses were all made by one 
of us (M.N.L.). 

The IOP data for each volunteer were 
plotted (Figure) and two types of respons- 
es were found in the normal group: (1) 
either the IOP was decreased by a consid- 
erable margin (responders), or (2) the IOP 
was changed minimally (nonresponders). 
In the latter group there was either no 
change or only a slight increase or de- 
crease in IOP. The IOP in the responder 
group remained decreased for several 
minutes in some cases, whereas in the 
nonresponders it remained unchanged or 
with only a minor change for at least four 
to five minutes after forcible eyelid 
squeezing. No correlation existed be- 
tween age (potential eyelid force exerted) 
and the decrease in IOP. Although the 
data in Table I show only the change in 
IOP from immediately before the eyelid 
squeeze period to that found immediately 
afterwards, the change was representative 
of the pattern of IOP change and was not 
the result of an isolated IOP determina- 
tion after the forcible eyelid squeeze 
(Figure). The IOP decrease induced by 
repeated tonometry is shown in Table 1. 
No difference was noted between the re- 
sponse of right and left eyes that might 
have been a consequence of the measure- 
ment of right eye IOP before that of the 
left eye. 

The initial stable IOP in each subgroup 
of normal volunteers was almost identi- 
cal, and no statistical difference existed 
between them (Table 1). The correspond- 
ing ages were also similar. The nonre- 
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sponding group showed a lower total out- 
flow facility than the responders arxl a 
small induced decrease in IOP. The cor- 
relation within each group was excellent 
even with the consideration that a quanti- 
tative measurement of the strength of 
each eyelid squeeze was not made, nor 
could it be ensured that every volunteer 
exercised the same quantitative degree of 
squeezing. Every effort was made, how- 
ever, to ensure that each volunteer 
squeezed to their maximum ability with- 
out evoking a Valsalva maneuver. Repeat 
measurements were made on seven vol- 
unteers, which showed that similar data 
were obtained on two separate occasions 
(Table 2). 

Gentle digital ocular massage, per- 
formed by the volunteer, was used in 
one responder and one nonresponder 
to evaluate the effectiveness of eyelid 
squeezing relative to massage. The 
responder showed a decrease in IOP of 
1.4 mm Hg in response to one minute of 
digital massage, as compared to a decrease 
of 2.0 mm Hg by eyelid squeezing, where- 
as the nonresponder showed an IOP in- 
crease of 0.3 mm Hg after eyelid squeez- 
ing and an increase of 0.2 mm Hg after 
digital massage. 

A comparison of the entire normal 
group, responders and nonresponders, 
with other clinical groups, revealed that 
the IOP of normal volunteers was signifi- 
cantly less than that of ocular hyperten- 
sive and glaucoma patients (P « .02) and 
total outflow facility of normal volunteers 
was different from that of ocular hyper- 
tensive patients (P « .05). The change in 
IOP induced by eyelid squeeze was sig- 
nificantly different between normal vol- 
unteers and both ocular hypertensive and 
glaucoma patients (P « .0005). 

The ocular hypertensive group showed 
a total outflow facility equal to that of the 
normal nonresponders and an IOP 
change that was significantly less than 
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Figure (Green and Luxenberg). Changes in IOP 
induced by forcible eyelid squeeze. NR designates 
normal nonresponders; R, normal responder; LS, eye- 
lid squeeze. 


that found in the normal responders 
(Table 1). This group had a higher base- 
line IOP than the other groups. 

The total outflow facility of the glauco- 
ma group was not different from the 
normal group but the IOP change in- 
duced by eyelid squeezing was signifi- 
cantly different from that seen in the 
normal group. Those volunteers with no 
ocular manifestations but with a family 
history of glaucoma had an IOP and 
total outflow facility that appeared nor- 
mal; the change in IOP induced by eve- 
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TABLE 2 


COMPARISON OF JOP FALL INDUCED BY 
EYELID-SQUEEZE ON TWO SEPARATE OCCASIONS* 








Classification of Deteraimation Detain 


olunteer Q. o. 
R -1.5 —0.8 
R —2.0 -1.3 
R —3.9 -4,3 
NR —0.3 +0.2 
NR +0.4 +0.6 
NR +1.0 +1.3 
OH —1.0 -1.1 


*R, normal responder; NR, normal nonresponder; 
OH, ocular hypertensive; —, designates fall in IOP; 
+, increase in IOP. 


lid squeezing, however, was signifi- 
cantly less than that in the normal re- 
sponders (Table 1). 

Although the glaucoma eyes were med- 
icated, including the day of examination, 
it is possible to rank all eyes in relation to 
the IOP change induced by eyelid 
squeezing as follows: normal responders, 
family history, ocular hypertensive, non- 
responders, and glaucoma patients. Re- 
covery of the presqueeze IOP was 
achieved in each group within five to ten 
minutes of the eyelid squeeze, with the 
normal groups showing a more rapid re- 
covery than the glaucoma groups. 


DISCUSSION 


Many maneuvers are known to affect 
the IOP in a complex manner that is fre- 
quently dependent upon either arterial 
or venous blood pressure, that is, Val- 
salva maneuver or exercise.!?4 Forcible 
blinking has also been reported to increase 
the IOP immediately by a considerable 
margin,?? although the change in IOP 
after the increase in IOP does not appear 
to be documented. Bain and Maurice? 
showed data obtained during the use of a 
continuous recording tonometer in vol- 
unteers who underwent a variety of tests 
such as forced expiration, knee bends, 
and coughing. The authors remarked that 
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in some instances the IOP returned to 
a leveb lower than the initial IOP; in sev- 
eral traces this appears to be a common 
finding.^8 

The decrease in IOP induced in normal 
responders by repeated tonometry at 
one-minute intervals in the presqueeze 
period was 3 mm Hg, similar to that 
found previously by Wilke.” The other 
group showed slightly different responses 
(Table 1), but although normal respond- 
ers showed the greatest decrease in IOP, 
there was no definite trend through the 
various groups. The IOP tends to be high- 
er than that considered normal but all 
measurements were made on supine vol- 
unteers, a position that is known to cause 
a higher level of IOP over that found in 
the upright position.? 

Digital massage is known to reduce 
IOP to a few millimeters of mercury!!! 
and the duration of reduced IOP is rather 
short with return to baseline values after 
15 minutes.!? The limited comparison of 
eyelid squeezing and gentle digital mas- 
sage in our current experiments suggests 
that the two are equally effective, when 
applied for equal times, in affecting 
changes in JOP that are characteristic of 
either the normal responders or nonre- 
sponders. 

Miller!® has measured the pressure ex- 
erted on the globe by the eyelids during 
various types of blinks; a normal blink 
generated a pressure of about 10 mm Hg, 
whereas a deliberately forceful eyelid 
squeeze caused pressures of about 
50 mm Hg. Similar pressures have also 
been recorded within the eye after a 
forced blink.!^ Such a pressure, ap- 
plied to the eye at periodic intervals, 
could accelerate fluid movement from 
the eye. Although no recordings were 
made of the IOP during the squeeze- 
blink period, it is anticipated from 
previous studies??:13-14 that each individ- 
ual squeeze would have increased the 
IOP. No age correlation existedto the 
degree of IOP change after squeezing. 


v = 
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It is hypothesized that in eyes with a 
normal outflow system, forcible squeez- 
ing of the eyelids causes the IOP to in- 
crease. Fluid is then forced out of the eye 
because of the increased pressure, al- 
though in eyes in which the outflow is 
compromised, more difficulty is encoun- 
tered and the IOP is less subject to 
change. The same principle is true in 
tonography where a consta t weight con- 
tinuously applied to an eye causes a 
greater IOP reduction in an eye with a 
normally functioning outflow than in an 
eye with a reduced outflow facility. 

It is apparent from Table 1 that the IOP 
change has a close relationship to the 
clinical evaluation for glaucoma, al- 
though other factors such as baseline 
IOP, total outflow facility, and the like, do 
not necessarily correlate well. The eyelid 
squeeze-IOP change relationship indi- 
cates either some degree of obstruction of 
outflow channels from the eye or some 
other defect in ocular fluid dynamics. The 
test procedure may offer a simple, easy 
approach to the diagnosis of suspected 
disturbances of aqueous humor flow in 
different clinical groups. Jain and Mar- 
mion!5 observed where the IOP increase 
from a seated to a supine posture in 
normal eyes was less than that in glauco- 
matous eyes. The presentation of a stress- 
ful state, whether it be increased pressure 
caused bv a postural change or by forcible 
eyelid blinking, apparently presents a sit- 
uation in which the normal eve can adapt 
and in which the glaucomatous eye has 
difficulty adapting. 

Possibly there is an effect of evelid 
squeezing on aqueous outflow, vitreous 
volume, blood volume or episcleral ve- 
nous pressure, or both. Blood volume and 
rate of aqueous outflow would be antici- 


pated to return to normal levels shortly _ 


after pressure on the eye was released. 
The return of vitreous volume to control 
values would not be expected to be relat- 
ed to glaucomatous ocular disease. Incre- 
ments of episcleral pressure also increase 
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IOP?6 and perhaps the data are indicative 
of changes in the plasticity of the outflow 
.system with normal responders retaining 
the capacity rapidly to assume a normal 
pathway after the removal of external 
pressure, whereas glaucomatous eyes, at 
the opposite end of the scale, have a 
pronounced inability for their episcleral 
venous svstem to return to its normal 
status. 

Although these episodic bursts of eye- 
lid squeezing cause a decrease in IOP in 
people with normal values of total out- 
flow facility, it is doubtful if chronic 
sporadic eyelid squeezing, such as in 

eblepharospasm, would induce a long- 
standing decrease in IOP. Even if eyelid 
squeezing in blepharospasm were of the 
same order as the volunteers in our deter- 
minations, that is, a hard eyelid squeeze, 
the IOP would probably be relatively 
unaffected because of inherent compen- 
satory changes that would stabilize the 
IOP. It is questionable, therefore, 
whether blepharospasm, which has been 
noted in marijuana smokers,!? contributes 
to the reduction in IOP seen with this 
drug. 


SUMMARY 


We investigated the effect of a forcible 
eyelid squeeze (two-second squeeze and 
two-second rest) over one minute, on 
intraocular pressure in volunteer groups 
of normal volunteers, ocular hypertensive 
and glaucoma patients, and those with a 
family history of glaucoma. The normal 
volunteers fell into two groups: respond- 
ers and nonresponders, with the respon- 
ders showing about a 2-mm Hg decrease 
and the nonresponders a small increase in 
intraocular pressure. It was possible to 
arrange the groups into an order depen- 
dent upon the change in intraocular pres- 
sure induced by eyelid squeezing; normal 
responders (—1.98 mm Hg), family histo- 
ry of glaucoma (—0.48 mm Hg), ocular 
hypertensive patients (—0.07 mm Hg), 
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normal nonresponders (4 0.04 mm Hg) 
and glaucoma patients (taking medica- 
tion) (+ 0.25 mm Hg). Correlation of 
disease entity with other ocular factors 
such as intraocular pressure and total 
outflow facility was poor. 
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EXPERIMENTAL PERFUSIONS THROUGH THE ANTERIOR AND 
VITREOUS CHAMBERS WITH POSSIBLE RELATIONSHIPS TO 


. MALIGNANT GLAUCOMA 
DaviD L. EPSTEIN, M.D., JOANN M. HASHIMOTO, B.A., P. J. ANDERSON, PH.D., 
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Boston, Massachusetts 


Although truly significant advances 
have been made in the treatment of malig- 
nant glaucoma," ? understanding of the 
basic mechanisms responsible for the dis- 
ease is lacking. Compounding this lack of 
understanding have been the results of 
earlier experimental vitreous perfusion 
measurements.!? These studies have indi- 
cated that, under conditions of normal 
rate of flow of aqueous humor, the vitre- 
ous humor and anterior hyaloid mem- 
brane in enucleated normal human eves 
offer little resistance to flow of saline 
perfusion fluid from the vitreous body 
into the posterior chamber. These experi- 
ments suggest that with a normal vitreous 
body perhaps the disease of malignant 
glaucoma should not occur, or that in 
malignant glaucoma some aspect of the 
vitreous body may not be normal. 

We examined further the permeability 
properties of the vitreous bodv by perfus- 
ing freshly enucleated human eyes, and a 
small number of calf eyes, alternately via 
the anterior chamber and via the vitreous 
chamber with varied infusion pressures 
(P). The flow rate (F) was measured. The 
total resistance (R) to perfusion flow at 
steady state was calculated from the rela- 
tionship R = P/F. Resistance to flow 
through the vitreous body (Rv) was as- 
sumed to be in series with anterior cham- 
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ber outflow resistance (Ra) and was calcu- 
lated according to Rv = R — Ra. 

Our intent was not to create a model of 
malignant glaucoma, but rather to exam- 
ine whether the vitreous humor actually 
has properties that have been attributed to 
it on the basis of clinical observations in 
malignant glaucoma. We wanted primari-.» 
lv to determine how the normal human 
vitreous body would respond if the flow 
of aqueous humor were entirely diverted 
and induced to flow through the vitreous 
body. We compared the findings in calf 
eyes under similar circumstances, be- 
cause the vitreous body of the calf is 
characteristically more firm than that of 
the adult human eye. 


MATERIAL AND METHODS 


Freshly enucleated human eves were 
submitted to quantitative aqueous perfu- 
sion according to a standard constant 
intraocular pressure (IOP) technique.!!! 
A 5-mm central corneal trephination was 
performed, and then a radial iridotomy to 
prevent artificial deepening of the anteri- 
or chamber. In certain experiments in- 
volving flattening of the anterior chamber 
and in others using a lens depression 
apparatus,!! a total iridectomy was per- 
formed. A previously described stainless 
steel fitting!? was put in place in the 
cornea and connected to the fluid reser- 
voir of the monitoring apparatus with 
polyethylene tubing. A 23-gauge sharp 
needle passed through the equator of the 
eye into the center of the vitreous cavitv 
was connected to the monitoring appa- 
ratus with polyethylene tubing. The dis- 
tance of the eye below the level of the 
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fluid reservoir was varied to establish the 
desired IOP. Perfusions were performed 
at 22°C. 

Dulbecco’s phosphate-buffered salt so- 
lution with supplemental 5.5 mM of glu- 
cose was used as perfusion fluid, except 
where otherwise stated. In some of the 
experiments, fluorescein was added to the 
perfusion fluid and the eve was placed in 
a saline bath with surrounding mirrors to 
display the movement of the perfusion 
fluid. Several different sets of experiments 
were performed. 

In experiment A, human eves were 
perfused via either the anterior cham- 

eber or the vitreous chamber at an IOP ot 
20 mm Hg, and after a stabilizing period 
of one hour, flow values were determined. 
Then the eves were perfused via the other 
(anterior or vitreous) chamber at the same 
IOP for 40 to 60 minutes, and flow values 
were again determined. The IOP was next 
increased to 40 mm Hg for 60 to 90 min- 
utes, and then to 60 mm Hg for 60 to 90 
minutes. At each IOP, the flow was mea- 
sured via one chamber and then via the 
other chamber. (It made no difference in 
the results whether the anterior chamber 
or the vitreous chamber was perfused first 
in this experiment, so this aspect will not 
be mentioned further.) Both phakic and 
aphakic eves were tested in experiment A. 

In experiment B, a group of eves that 
had already been through experiment A 
was examined further. The IOP was de- 
creased from 60 to 20 mm Hg, then the 
sequence of increasing the IOP to 40 and 
60 mm Hg was repeated, allowing enough 
time (60 to 90 minutes) at each level to 
obtain an apparent steadv state measure- 
ment of flow. Both phakic and aphakie 
eves were tested in this experiment. In 
experiment B we attempted to determine 
whether changes in resistance to flow 
through the vitreous body and out of the 
anterior chamber that developed during 
experiment A were reversible and renew- 
able. 
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In experiment C, designed to assess the 
possible effects of fattening of the anteri- 
or chamber, a group of eves that* had 
already been through experiment A was 
treated further by removing the perfusion 
fitting from the cornea while the eves 
were stil] being infused through the vitre- 
ous body at 60 mm Hg, allowing the 
anterior chamber to flatten quickly, with 
the lens coming up to the trephine open- 
ing in the cornea. The infusion was then 
stopped, and the corneal fitting was put 
back in place. The eves were then per- 
fused for an hour via the anterior chamber 
at 20 mm Hg, and the sequence of anteri- 
or chamber-vitreous chamber perfusions 
at an IOP of 40 and 60 mm Hg was 
repeated as in experiment B. In this ex- 
periment we were particularly. interested 
in examining the effect of temporary com- 
plete flattening of the anterior chamber on 
subsequent transvitreous perfusion be- 
cause one of us (W.M.G.) had the impres- 
sion from previous studies!? that once the 
anterior chamber was flattened in this 
wav, it became more prone to shallowing 
or flattening during subsequent perfu- 
sion. 

In experiment D, to prevent a forward 
movement of the lens that occurred dur- 
ing perfusion via the vitreous body. a 
group of eves was perfused initiallv vía 
the anterior chamber for one hour at 
60 mm Hg with a lens-depressor!! at- 
tached and adjusted to the corneal fitting 
so that it was just in contact with the 
anterior surface of the lens, but did not 
push the lens backward. The eves were 
then perfused via the vitreous body for 
one hour at an IOP of 60 mm Hg. As 
controls for this experiment, the fellow 
eves from the same donors were perfused 
in the same manner via the vitreous body, 
but without a lens depressor, so that axial 
shallowing of the anterior chamber was 
prevented in the experimental set, but 
was not prevented in the controls. 

In experiment E, after perfusion via the 
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anterior chamber for one hour at an IOP 
of 60 mm Hg, eyes were perfused for one 
hour via the vitreous cavity with a solu- 
tion of hyaluronidase (750 units/ml) in 
balanced salt solution at 60 mm Hg for 40 
minutes; then without hyaluronidase for 
an additional 60 minutes. During the per- 
fusion with hyaluronidase we calculated 
that 250 to 300 units entered the vitreous 
cavity. For comparison, control human 
eyes were perfused in the same manner 
with only balanced salt solution. 

In experiment F, calf eyes were per- 
fused instead of human eyes. Compari- 
sons of resistance to outflow were made 
when the perfusion fluid was introduced 
into the anterior chamber and when it was 
introduced into the center of the vitreous 
cavity, at a single IOP of 15 mm Hg. Four 
pairs of calf eyes were perfused via the 
anterior chamber for an hour to obtain a 
baseline measurement. Then in four of 
the eyes the infusion was diverted to the 
vitreous cavity for an hour to obtain a 
second measurement, while the contralat- 
eral member of each pair of eyes was 
continuously perfused via the anterior 
chamber. 


RESULTS 


When fluorescein-containing solution 
was infused into the anterior chamber of 
human eyes it flowed out of the eye via 
the limbal episcleral vessels. We noted 
that fluorescein introduced into the vitre- 
ous body entered the anterior chamber 
and left the eye via the same episcleral 
vessels. No fluorescein was observed 
leaving the eye via the optic nerve, vortex 
veins, or posterior portions of the sclera. 

In experiment A, as the perfusion pres- 
sure was increased from 20 to 60 mm Hg 
in phakic human eyes, the resistance to 
outflow increased both via the anterior 
chamber and via the vitreous cavity 
(Fig. 1). The total resistance to outflow 
from the vitreous chamber at 20 mm Hg 
was not significantly different from that 
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Fig. 1 (Epstein and associates). Effect of perfusion 
pressure on total resistance to outflow via the anteri- 
or chamber (closed circles) and vitreous chamber 
(open triangles) in 16 phakic eyes. 


of the anterior chamber (Table), but as 
the perfusion pressure was increased to 40 
and 60 mm Hg, a significantly greater in- 
crease in resistance to outflow occurred 
from the vitreous chamber than from the 
anterior chamber. When eyes were perfus- 
ed via the vitreous chamber at 60 mm Hg, 
the anterior chamber became shallow axi- 
ally, but not flat. This was most clearly 
seen by looking through the corneal 
trephine opening when the corneal fitting 
was removed at the completion of experi- 
ments in which the infusion had just 
been via the vitreous cavity at 60 mm Hg. 

In experiment B, involving decreasing 
the pressure to 20 mm Hg after it had 
been increased to 60 mm Hg in experi- 
ment A, and then going through another 
cycle of pressure increases, the resistance 
to outflow from the anterior chamber re- 
mained high after the perfusion pressure 
was lowered from 60 to 20 mm Hg, re- 
maining at a value close to that for 60 mm 
Hg even after one hour of perfusion at 20 
mm Hg (Fig. 2). However, the resistance 
to flow from the vitreous body (Rv) at 20 
and 40 mm Hg returned to what it had 
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TABLE 


EFFECT OF PERFUSION PRESSURE ON TOTAL RESISTANCE TO OUTFLOW BY DIFFERENT ROUTES 
a a a a —  — 


Total Resistance to Outflow 





Pressure from the Vitreous Chamber 
(mm Hg) Compared to the Anterior Chamber* Significance 
20 +12.3 + 6.9961 P< 2 
40 +19.6 + 4.196 P «01 
60 +27.1 + 4.6961 P «01 
a Ry — R4 
x 100. 
R 


4. 


A 
FThese two factors are significantly different from each other P <.01. 


been initially at these pressures, practi- 


ecally nil. However, when IOP was once 


again increased to 60 mm Hg, the resist- 
ance to flow from the vitreous chamber 
again increased dramatically (Fig. 2). 

In experiments A and B when seven 
aphakic human eyes were tested there 
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Fig. 2 (Epstein and associates). Effect of perfusion 
pressure on total resistance to outflow via the anteri- 
or chamber (closed circles) and vitreous chamber 
(open triangles); two cycles. After perfusion at 60 
mm Hg, perfused pressure was reduced to 20 mm 
Hg and the cycle of increasing perfusion pressure 
was repeated. Results from eight phakic eyes are 
shown. 


was, as in phakic eyes, a greater total 
resistance to outflow when perfusion at 
60 mm Hg was via the vitreous body than 
via the anterior chamber (Fig. 3). In most 
of these eyes we could not be sure wheth- 
er the anterior hyaloid membrane was 
intact. 

In experiment C, temporary flattening 
of the anterior chamber before the second 
eycle of IOP increases may have slightly 
augmented the subsequent increase in 
resistance to outflow via the vitreous 
chamber at high pressure (Figs. 2 and 4). 

In experiment D, in which we wished 
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Fig. 3 (Epstein and associates). Effect of perfusion 
pressure on total resistance to outflow via the anteri- 
or chamber (closed circles) and vitreous chamber 
(closed triangles) in seven surgically aphakic eyes. 
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Fig. 4 (Epstein and associates). Effect of perfusion 
pressure on total resistance to outflow via the anteri- 
or chamber (closed circles) and vitreous chamber 
(open triangles), second cycle following flattening of 
the anterior chamber. Results from eight phakic eves 
are shown. 


to determine whether the axial shallowing 
of the anterior chamber produced by per- 
fusion of the eye via the vitreous body at 
60 mm Hg (in experiment A) might be a 
factor causing an increase of total resist- 
ance to outflow, the lens-depressor appa- 
ratus kept the lens from moving forward 
during the transvitreous perfusion, but 
this did not interfere significantly with 
the increase in resistance to outflow with 
increased pressure (Fig. 5). We do not 
know to what degree keeping the lens 
from moving forward may or may not 
have limited movement of the zonules 
and ciliary body. 

In experiment E, infusion of hvaluroni- 
dase into the vitreous body in an attempt 
to alter the structure of this body did not 
eliminate the increase in resistance to 
outflow associated with perfusion of the 
vitreous body at a pressure of 60 mm Hg, 
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Fig. 5 (Epstein and associates). Effect of prevent- 
ing forward lens movement (by use of a lens depres- 
sor corneal fitting) on total resistance to outflow via 
the anterior and vitreous chambers at 60 mm Hg 
perfusion pressure. Results for six pairs of phakic 
eyes are shown (open circles, with lens depressor 
corneal fitting; closed circles, with standard corneal 
fitting). 


but the resistance increased less than in 
control eyes not treated with hvaluroni- 
dase (Fig. 6). 

In experiment F, in which calf eyes 
were used instead of human eves, after 
one hour of perfusion of four pairs of eyes 
at an IOP of 15 mm Hg via the anterior 
chamber to establish a baseline value of 
resistance to outflow, the infusion was 
diverted to a needle in the center of the 
vitreous body in one of each of the four 
pairs of eyes. The total resistance to out- 
flow increased 154 + 12%, whereas in the 
contralateral eye of each pair, in which 
the perfusion was continued via the ante- 
rior chamber, the resistance to outflow 
from the anterior chamber decreased 7 + 
2%. Thus, in calf eyes at 15 mm Hg, 
resistance to perfusion via the vitreous 
body was much greater than in human 
eyes at a comparable (20 mm Hg) IOP. 
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Fig. 6 (Epstein and associates). Effect of hyalu- 
ronidase placed in the vitreous cavity on total resist- 
ance to outflow via the anterior and vitreous cham- 
bers at 60 mm Hg perfusion pressure. After perfu- 
sion via the anterior chamber, hyaluronidase was 
introduced into the vitreous chamber and total re- 
sistance to outflow via the vitreous chamber was 
then measured. Results from six pairs of eyes are 
shown (hyaluronidase-treated, open circles; sham- 
treated, closed circles). 


DISCUSSION 


The results of our experiments are consis- 
tent with those previously published in 
which the vitreous body in excised nor- 
mal human eyes has offered little resist- 
ance to the forward flow of aqueous saline 
solution under conditions of near-normal 
IOP, when the rate of perfusion was not 
much greater than the ordinary rate of 
production of aqueous humor.!? Howev- 
er, our measurements in experiments A 
and B disclose for the first time that when 
the perfusion pressure is increased to 
60 mm Hg, which under our experimen- 
tal conditions involves a several-fold in- 
crease in the rate of perfusion, a signifi- 
cant increase in resistance to flow forward 
from the human vitreous body results, 
which is reversible when the IOP is de- 
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creased (Table and Fig. 2). Whether the 
eye is phakic or aphakic (experiments A 
and B) appears to have no influente on 
this phenomenon, and whether the anteri- 
or chamber has previously been flattened 
(experiment C) also seems to have no 
definite influence. Additionally, prevent- 
ing the lens from coming forward (experi- 
ment D) has failed to suppress the in- 
crease in resistance when the IOP was 
increased, but presumably the anterior 
hyaloid membrane could press forward 
against the pars plana and zonules even 
though the lens itself is prevented from 
moving forward. Therefore, rolling for- 
ward of the ciliary body could still be 
involved in the change in total outflow 
resistance that is measured. Treatment 
with hyaluronidase has been followed by 
a diminished increase in transvitreous 
resistance when IOP was increased (ex- 
periment E), suggesting that substances 
in the vitreous humor that are affected by 
this enzyme have a role in the resistance- 
induction phenomenon, perhaps relating 
to hindrance of flow caused by compres- 
sion of the vitreous body. 

Whatever the basis for this variable 
resistance may be, it is clear (from experi- 
ment F) that at near-normal IOPs (20 and 
15 mm Hg) the resistance to flow via the 
vitreous body is much less in human eves 
tlian in calf eyes. The relatively high 
resistance to flow through the calf vitre- 
ous body suggests that differences in 
composition or structure can have an im- 
portant influence on the permeability of 
the vitreous body. 

Of interest in our experiments A and B 
is the behavior of the resistance to out- 
flow from the anterior chamber when we 
increased and decreased the IOP. In our 
experiments in which the IOP in human 
eyes was increased to 60 mm Hg there 
was an increase in resistance to flow 
through the vitreous body and an increase 
in resistance to outflow from the anterior 
chamber, and when the IOP was 
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decreased again to 20 mm Hg the resist- 
ance to flow through the vitreous body 
returfied to its initial low level. No persis- 
tent change in the permeability of the 
vitreous body was noted. However, the 
resistance to outflow from the anterior 
chamber failed to return to its original 
level when the IOP was decreased. A 
persistent change in the function of the 
aqueous outflow system was noted. 

Similar failure of resistance to outflow 
from the anterior chamber to return to its 
original level when IOP is increased and 
then decreased has been evident also in 
data published by Ellingsen and Grant!4 
and Moses! for enucleated human eyes 
that had been perfused only via the ante- 
rior chamber. The reason for this lack of 
functional recovery of the aqueous out- 
flow system after exposure to high IOP is 
unknown. Whether anything like this oc- 
curs in vivo is also not known. The micro- 
scopic configuration of tissues bordering 
the inner wall of Schlemm's canal are 
known to change with change of IOP,!$ 
but these changes have been reported to 
be rapidly reversible. The phenomenon 
of persistent increase of resistance to out- 
flow after exposure to high IOP has not 
been reported in monkey eyes.!? 

The increase in transvitreous resistance 
that occurs when the perfusion flow rate 
and the IOP are increased causes the 
anterior chamber to become shallowed. 
We presume this means that the volume 
of the vitreous body has increased. Con- 
ceivably the increase in resistance to flow 
through the vitreous body could be ex- 
plained by postulating that increased 
pressure compresses some component 
within the vitreous humor and makes 
passage of the perfusion fluid more diffi- 
cult, possibly making the vitreous humor 
of human eyes somewhat comparable to 
that of calf eyes. A second possible expla- 
nation is that the volume of the vitreous 
body increases when pressure is in- 
creased in these experiments and this 
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causes the anterior hyaloid membrane to 
be pressed against the pars plana of the 
ciliary body, occluding an area of hyaloid, 
that would otherwise be free for forward 
passage of fluid (Fig. 7). This may in- 
crease the resistance to flow forward from 
the vitreous body. One of us (W.M.G.) 
previously showed that decreasing the 
free surface area of anterior hyaloid mem- 
brane can significantly increase the resist- 
ance to outflow from the vitreous body.?® 
If the width of the annulus of hyaloid 
face occluded by pressing against the pars 
plana is approximately 4 mm, this would 
correspond to a loss of one half te two 
thirds of the area, and a doubling ore 
tripling of resistance to flow forward from 
the vitreous body. The measured increase 
in resistance to flow from the vitreous 
body in going from 20 to 60 mm Hg 
appears to have been greater than this. 

Another potential explanation for in- 
crease in resistance to outflow when infu- 
sion into the vitreous body is increased to 
60 mm Hg may be that forward move- 
ment of the anterior hyaloid surface rolls 
the ciliary processes forward and increases 
resistance to passage of fluid through the 
aqueous outflow system in the angle of 
the anterior chamber in the same manner 
as indenting the sclera posteriorly or in- 
jecting suprachoroidal fluid.19:1 





Fig. 7 (Epstein and associates). Schema of the 
observed increase in resistance to forward fluid low 
from the vitreous chamber at high perfusion pres- 
sure (and flow rates). Expansion of vitreous volume 
(A) results in movement of the peripheral anterior 
hyaloid into apposition with the posterior ciliary 
body (B), consequently decreasing available hyaloid 
surface for fluid flow. 


DECEMBER, 1979" , 


| 
| 
| 


. "VOL. 88, NO. 6 


The increase in resistance to transvitre- 
ous perfusion induced by increased pres- 


¿Sure is reversible when the pressure is 


decreased, an observation which appears 
to be compatible with each of the expla- 
nations so far considered. This reversi- 
bility is important in considering possi- 
ble relationships to malignant glaucoma. 
Conditions responsible for increased re- 
sistance to flow from the vitreous body at 
60 mm Hg cannot be maintained at a 
lower IOP at which flow is nearer the 
physiologic rate. 'This suggests that clini- 
cally in phakic eyes with normal vitreous 
humor and normal anterior hyaloid, it is 
unlikely that a high increase of IOP from 
whatever cause could initiate a vicious 
cycle involving forward movement of the 
vitreous body and hindrance of escape of 
fluid in such a way that the impediment 
and the high IOP could be self-per- 
petuating. In malignant glaucoma, in 
which characteristically the IOP is high 
and the anterior chamber is shallowed or 
flattened, despite the presence of patent 
iridectomy colobomas in the iris, there 
must be factors other than, or in addition 
to, diversion of aqueous humor through 
the vitreous body to explain this condi- 
tion. It seems in malignant glaucoma that 
the permeability of the vitreous humor or 
of the anterior hyaloid membrane must be 
less than normal, or there must be for- 
ward attachments of the vitreous body 
that obstruct forward flow from the vitre- 
ous body. 

Eyes that develop malignant glaucoma 
after operation for angle-closure glauco- 
ma usually have high IOP and at least 
partial angle closure at the time of sur- 
gery. Under these conditions there may 
be an increase in volume of the vitreous 
body as has been reported in experimen- 
tally induced rapid increase in IOP.!8 
Also an increase in vitreous volume has 
been described in an eye enucleated dur- 
ing an attack of angle-closure glaucoma. 
At the same time there was approximation 
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of the peripheral anterior hyaloid surface 
toward the posterior aspect of the ciliarv 
body.!? Certain predisposed indiviluals 
may have abnormally high resistance to 
escape of fluid forward through the ante- 
rior vitreous or hyaloid surface. Some of 
our experiments suggest that when the 
volume of the vitreous body is increased 
this resistance to flow forward could be 
further increased by apposition of the 
peripheral anterior hyaloid to the ciliary 
body, with consequent decrease in availa- 
ble hyaloid surface area for fluid flow 
(Fig. 7). In this model a cycle could 
develop in which the vitreous body main- 
tains an expanded volume, because of 
abnormal retention of aqueous humor 
that may be entering by as yet undefined, 
unidentified routes. 

Surgical therapy based on vitreous 
puncture and aspiration is success- 
fu]. 5:68:9 This success could be explained 
by postulating that puncturing of the pe- 
ripheral anterior hyaloid bypasses the 
limiting membrane of the vitreous, and 
the aspiration of liquid vitreous reduces 
vitreous volume, causing collapse of the 
peripheral anterior hyaloid surface cen- 
trally away from the ciliary body (unless 
permanent adhesions have formed). With 
restoration of more normal resistance to 
flow of fluid from the vitreous body and 
decrease in the vitreous volume the cycle 
is broken, the anterior chamber depth 
becomes normal, and the anterior cham- 
ber angle is opened. 


SUMMARY 


Enucleated eyes were perfused alter- 
nately via the anterior and vitreous cham- 
bers. At low intraocular pressure (IOP), 
vitreous humor presented considerable 
resistance to forward flow of perfusion 
fluid in calf eyes, but not in human eves. 
In human eyes when the perfusion pres- 
sure was increased to 60 mm Hg, the 
resistance to flow forward from the vitre- 
ous body increased, but became practical- 
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ly nil again when the IOP was decreased. 
At high pressure the volume of the vitre- 
ous body apparently increases and the 
anterior hyaloid membrane probably 
presses against the ciliary body, reducing 
the area of hyaloid membrane through 
which fluid can flow. Whether increased 
perfusion pressure can in some other 
manner change the permeability of 
human vitreous to resemble that of the 
calf remains unanswered. Our results 
suggest that factors other than, or in addi- 
tion to, simple diversion of aqueous 
humor must be important in malignant 
glaucoma. 
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MULTIPLE CRANIAL NERVE PALSIES IN LATE METASTASIS OF 
MIDLINE MALIGNANT RETICULOSIS 


' MARILYN C. Kay, M.D., AND JOHN A. McCrary, M.D. " 


Houston, Texas 


The differential diagnosis of a destruc-, 
tive lesion of the upper airway and face 
includes infection, carcinoma, midline 
malignant reticulosis, nasopharyngeal 
lymphoma, and Wegener's granulomato- 
sis. The first four diseases cause central 
nervous system involvement by direct in- 
vasion of a necrotic process, whereas 
Wegener's granulomatosis involves the 
brain and cranial nerves as part of the 
systemic vasculitis. Midline malignant 
reticulosis is a lesion with a distinctive 
malignant histologic pattern that has the 
potential to spread to the central nervous 
system by extension of the local disease 
and, as we describe in our case report, 
also by late metastasis. To the best of our 
knowledge, this is the first reported 
autopsy-documented case of metastatic 
involvement of the cranial nerves in mid- 
line malignant reticulosis. 


CASE REPORT 


A 19-vear-old man was first admitted to the hospi- 
tal on Oct. 15, 1973, complaining of ulceration of the 
soft palate and uvula after tonsillectomy on Aug. 20, 
1973. A tonsillectomy had been performed at age 10 
vears and the second operation was done for a sore 
throat diagnosed as tonsillitis. After surgery in Au- 
gust 1973, he lost approximately 50 pounds and was 
constantlv febrile. Penicillin therapy did not im- 
prove his condition. On Sept. 25, 1973, he had 
undergone debridement of the soft palate and resec- 
tion of the uvula. He continued to have sloughing of 
the tissues of the throat associated with fever. He 
had a history of recurrent sinus problems. 

Examination showed uecrotic tissue of the tonsil- 
lar fossae and soft palate. The complete blood cell 
count was normal; the sedimentation rate was 
32 mm/hr. On Oct. 19, 1973, a biopsy of the soft 
palate and oropharynx yielded tissue showing a 
necrotizing vasculitis, believed to be compatible 
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with Wegener's granulomatosis. Further tests in- 
cluding chest and paranasal sinus x-rays, liver and 
spleen scans, and renal function studies were done 
and the results were normal. Because renal tests 
results were normal, renal consultants thought that 
futher evaluation with kidney biopsy was not need- 
ed. Radiation therapy to the oropharynx and naso- 
pharynx was begun and the patient was given cyclo- 
phosphamide orally. On discharge the palate had 
healed. f 

The patient did well for two years. He was read- 
mitted on Nov. 24, 1975, complaining of weakness of 
the right side of his face, diplopia, and a funny taste 
in his mouth. He had been taking oral corticoste- 
roids before admission in addition to his routine 
cyclophosphamide. The oropharynx was free of dis- 
ease. He had a right peripheral seventh nerve palsy. 
Results of a neuro-ophthalmic examination showed 
a visual acuity in each eye of 6/6 (20/20). The pupils 
measured R.E.: 10 mm and L.E.: 5mm, There was a 
motor pupil defect on the right; the left pupil 
reacted normally. There was underaction of both 
lateral recti muscles, worse on the right. A fourth 
nerve palsy as well as a partial third nerve palsy 
on the right were noted, which caused underac- 
tion of the right inferior rectus muscle. Results of 
ophthalmoscopic examination and perimetry were 
normal. 

While hospitalized, he was noted to have supra- 
ventricular arrythmias that responded to propranolol 
therapy. Motility of both eves worsened so that two 
weeks after admission not only was there total 
ophthalmoplegia of the right eye but sixth nerve 
paralysis and blepharoptosis of the left eve. Com- 
puted transaxial tomography of the brain was nor- 
mal, Skull and sinus x-rays, including base views of 
the skull and lateral tomograms of the sphenoid 
sinus, were normal. The spinal tap showed a normal 
glucose, a protein serum of 40 mg/100 ml, and 
monocytes of 3 monocytes/mm?*. Radiation therapy 
to the base of the brain was begun. The patient was 
given dexamethasone and cyclophosphamide orally. 
At the time of discharge the ocular motility was 
improving. 

The patient was readmitted two weeks later after 
a massive gastrointestinal bleed and recurrence of 
fever. His extraocular motility had improved, 
though both pupils were reported unreactive to 
light. The complete blood cell count showed a 
hematocrit value of 14%, a white blood cell count of 
500/mm?, and platelet count of 28,000/mm*. He 
received antibiotic and blood component therapy. 
Blood cultures were negative for bacteria and fungi. 
One week after admission, the patient complained 
of paresthesias and weakness of his legs as well as 
difficulty voiding. The patent died suddenly ten 
days after admission. 
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RESULTS 


Review of the initial biopsy specimen 
of thé oropharynx showed a diffuse infil- 
trate of atypical lymphocytes, with no 
evidence of necrosis or acute inflammato- 
ry cells (Fig. 1). A malignant histiocytic 
lymphoma involving the heart, pancreas, 
kidneys, choroid plexus, and lumbosacral 
nerves was found on autopsy. The third, 
fourth, and fifth cranial nerves bilaterally 
were involved microscopically, as was the 
right sixth nerve (Fig. 2). Involvement of 
the extraocular muscles posteriorly in 
both orbits was noted (Fig. 3). The lesion 
was characterized by infiltrates of atypi- 
cal lymphocytic and histiocytic cells. The 
findings were believed to be consistent 
with a midline malignant reticulosis. 


DISCUSSION 


The initial diagnosis in this patient was 
Wegeners granulomatosis based on his 
clinical appearance and the initial inter- 
pretation of the biopsy of his oropharynx. 
Wegener's granulomatosis typically is a 
necrotizing vasculitis involving the upper 
airway or lungs, or both, and the kidneys. 
Both arteries and veins are affected by a 
focal necrotizing inflammation. It affects 
men equally as often as women, usually 
in middle age. The onset may be insidi- 
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Fig. 1 (Kay and McCrary). Note the perivascular 
infiltrate in the specimen from the nasopharynx 
(x 24). 
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Fig. 2 (Kay and McCrary). Atypical lymphocytes 
and histiocytes surround vessel and infiltrate orbital . 
muscle (x 240). 


ous with years of rhinorrhea, sinusitis, or — . 

otitis media, or it may come on suddenly — À 

with continuous fever, malaise, and 

weight loss followed by destructive le- . | 

sions in the respiratory and renal systems. 
Examination of the upper airway shows 

accumulation of granulation tissue, ulcer- 

ation, and infection. A saddle nose may 

result from collapse of the nasal septum 

and the orbit may be involved by direct 

extension of the process from the sinuses. 

Chest x-ray shows hilar enlargement, 

nodular densities, or even cavitary le- 

sions. The patient may be asymptomatic 
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Renal biopsy is also recommended for 
proper documentation of the diagnosis as 
patients have been described with normal 
renal function but necrotizing glomeruli- 
tis on histologic studies.! 

Ocular: manifestations of Wegener s 
granulomatosis?? include the following: 
corneoscleral ulceration and keratitis sec- 
ondary to necrotizing granulomas, uveitis 
from angiitis of the anterior ciliary ves- 
sels, proptosis from direct extension from 
the paranasal sinuses, or retinal artery 
occlusion secondary to the vasculitis. 
Drachman? found in his review of pub- 
lished reports concerning Wegener's gran- 
ulomatosis that 54% of the patients had 
neurologic complications. About half of 
the cases were the result of direct exten- 
sion of the granulomatous process, and 
the rest resulted from generalized vascu- 
litis of the central nervous system. 

The differential diagnosis of the patient 
with a midline necrotic process includes 
the following: infectious granulomas 
such as tuberculosis, syphilis, and fungi, 
lethal midline granuloma, sarcoid, or na- 
sopharyngeal lymphoma. Appropriate 
cultures and adequate biopsy material 
for histologic study should usually aid 
in making the differentiation. However, 
sometimes the distinction between Weg- 
ener's granulomatosis and lethal midline 
granuloma may be difficult. 

Lethal midline granuloma appears clin- 
ically as localized inflammation and de- 
struction of the tissues of the upper air- 
way and face. It occurs more often in 
women in middle age and, as in Wegen- 
er's granulomatosis, there is often a histo- 
ry of sinus problems. It can be distin- 
guished from Wegener's granulomatosis 
both clinically and histologically. Where- 
as Wegener's granulomatosis is a general- 
ized vasculitis, lethal midline granuloma 
does not involve tissues below the neck. 
Death occurs from meningitis or erosion 
into major vessels by the disease. Histo- 
logic findings in lethal midline granulo- 
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ma are noncaseating granulomas with or 
without giant cells. There may be signifi- 
cant inflammatory reaction but rfo pri- 
mary vasculitis, as occurs in Wegener's 
granulomatosis. Most important in differ- 
entiating this from lymphoma, there are 
no malignant cells. 

More recently, the term "lethal midline 
granuloma" has been used to describe 
any destructive midline lesion of the face 
and upper airway, regardless of the 
cause.»9 The term “midline malignant 
reticulosis" is used to classify such cases 
as ours in which the disease involves 
midline structures of the face primarily, 
but has a distinctive histologic pattern 
separate from Wegener's granulomatosis 
or typical lymphoma. Fechner and 
Lamppin$ describe midline malignant 
reticulosis as a lesion consisting of both 
tumor cells, such as atypical histiocytes, 
and acute and chronic inflammatory cells. 
Neoplastic cells are present in broad areas 
but lack the cohesiveness seen in conven- 
tional lymphosarcomas. Occasionally the 
arrangement of tumor cells around ves- 
sels may resemble primary vasculitis. 

Fechner and Lamppin® described the 
cases previously diagnosed as lethal mid- 
line granuloma in which there was a good 
description or illustration of histologic 
findings compatible with midline malig- 
nant reticulosis. Of the 22 cases, half had 
disseminated disease at autopsy. In only 
two cases was central nervous system 
involvement described,5" and this was by 
direct extension of the malignant process 
through orbital and cranial cavities. In 
our patient, control of the local disease 
was apparently obtained by irradiation 
and chemotherapy. The lack of bony ero- 
sion on x-ray studies plus the evidence of 
choroid plexus and lumbosacral nerve 
involvement found at autopsy support the - 
theory of metastasis rather than direct 
extension. We therefore suggest that cra- 
nial nerve palsies occurring in a patient 
with apparent control of local disease 
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may be a sign of general dissemination of 
a malignant process and not simply recru- 
descence of the initial midline lesion. 
Fechner and Lamppin® noted that eight 
of 11 cases reported with dissemination 
of disease did receive radiation and it is 
unclear why those cases, and ours, did not 
go into complete remission. In this re- 
spect, midline malignant reticulosis be- 
haves much like a conventional lympho- 
sarcoma. Further studies on cell ultra- 
structure may aid in finding the reason for 
some of these lesions to metastasize.? 

From a therapeutic standpoint it is im- 
portant to differentiate Wegener's granulo- 
matosis from midline malignant reticu- 
losis. At this time, recommended therapy 
of Wegener’s granulomatosis is cyclo- 
phosphamide combined with corticoster- 
oids. Survivals of several years are being 
reported with this regimen. It appears 
that radiation therapy is the only treat- 
ment for patients with midline malignant 
reticulosis.? 


SUMMARY 


A 21-year-old man had a sudden onset 
of multiple cranial nerve palsies after 
treatment for a necrotizing lesion of the 
soft palate two years previously. It was 
thought that neurologic signs were secon- 
dary to extension of the local disease and 
radiation therapy to the base of the brain 
was begun. The patient died shortly 
thereafter. A diffuse atypical histiocytic 
lymphoma involving multiple cranial 
nerves, lumbosacral nerves, orbital mus- 
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cles, and other organs was found on 
autopsy. Initial nasopharyngeal biopsy 
and autopsy findings were compatible 
with midline malignant reticulosis, a 
malignant lesion of the upper airway 


sometimes associated with metastasis. 


Our case is the first reported autopsy- 
documented case, to the best of our 
knowledge, of metastatic involvement of 
the cranial nerves in midline malignant 
reticulosis. 
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NOTES, CASES AND INSTRUMENTS 


CORNEAL INDENTATION TO œ 
RELIEVE ACUTE ANGLE-CLOSURE 
GLAUCOMA 


DOUGLAS R. ANDERSON, M.D. 


Miami, Florida 


Several months ago I was examining a 
patient with acute angle-closure glauco- 
ma. While performing gonioscopy, and 

è after determining that the angle was 
closed, I exerted pressure on the cornea 
with a four-mirror gonioprism (inden- 
tation gonioscopy) as advocated by 
Forbes.? In this maneuver, the gonio- 
prism indents the central cornea. Aque- 
ous humor is displaced, but cannot go 
posteriorly because of a valvelike action 
of the pupillary margin of the iris against 
the lens. Therefore, the aqueous humor is 
forced into the peripheral anterior cham- 
ber, artificially opening the angle. This 
makes the angle visible by gonioscopy so 
that the presence or absence of synechiae 
can be determined. 

In this particular patient, the angle was 
opened by this maneuver. As I looked at 
the clearly visible trabecular meshwork, it 
occurred to me that during the indenta- 


From the Bascom Palmer Eye Institute, Depart- 
ment of Ophthalmology, University of Miami 
School of Medicine, Miami, Florida. This study was 
supported in part by the Glaucoma Research Fund 
of the American Health Assistance Foundation, by 
the Johns Russell Stubbins Foundation, by the 
Phillips Foundation, and by a Research to Prevent 
Blindness. Inc. William and Mary Greve Interna- 
tional Research Scholar Award. 

Reprint requests to Douglas R. Anderson, M.D., 
Bascom Palmer Eye Institute, PO Box 016880, 
Miami, FL 33101. 


tion, the angle was open and there was 
no apparent obstruction to the exit of 
aqueous humor. If the angle were kept 
open for a few minutes by the indenta- 
tion maneuver, aqueous humor would exit 
rapidly and the intraocular pressure 
would be decreased upon release of the 
indentation. Therefore, I persisted in 
holding the gonioprism firmly against the 
cornea. 

Half a minute later, it occurred to me 
that the indentation was artificially main- 
taining a high intraocular pressure, un- 
doubtedly occluding all intraocular blood 
flow, including that to the retina and optic 
nerve. Therefore it seemed wise to relieve 
the indentation in order to allow restora- 
tion of blood flow for half a minute before 
beginning the maneuver again. Moreover, 
with the release of indentation, some 
aqueous might flow from the posterior 
chamber into the anterior chamber 
(which after indentation contained a 
smaller volume of aqueous humor), mak- 
ing the next indentation more effective in 
deepening the peripheral anterior cham- 
ber. During the rest interval, pilocarpine 
was instilled. 

Approximately five minutes later, after 
several cycles of indentation and release, 
the intraocular pressure was measured 
and found to be below 20 mm Hg. The 
pupil constricted in response to the de- 
creased pressure and the instilled pilocar- 
pine. Though narrow, the angle remained 
open without continued corneal indenta- 
tion, and the attack had been broken. 

The indentation maneuver had accom- 
plished the same purpose as hvperosmot- 
ic agents—the removal of intraocular flu- 
id, thereby decreasing intraocular pres- 
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Figure (Anderson). Indentation of the cornea with a cotton-tipped applicator. 


sure, relieving iris ischemia. and allowing 
the pupil to respond to pilocarpine. It had 
taken less time than preparing crushed ice 
and glvcerin, or starting intravenous ad- 
ministration of mannitol. It accomplished 
the purpose more rapidly than hv peros- 
motics, without the annoying side effects 
(nausea, vomiting, or diuresis) or risks 
(central nervous system dehydration, car- 
diovascular decompensation).? 
Therefore, I have used corneal indenta- 
tion in several subsequent patients with 
acute angle-closure glaucoma, each time 
rapidly breaking the attack without the 
use of hyperosmotic agents. It was not 
necessary to have the patient’s chin at the 
slit lamp; nor was it necessary to use 
a gonioprism—which is unnecessarily 
large and produces discomfort and reflex 
blepharospasm as it touches the eyelid 
margin. After gonioscopv for the initial 
diagnostic evaluation, including evalua- 
tion of the angle by indentation, the pa- 
tient can sit back in the examining chair 
and the physician can use only a small 
instrument that will not injure the cornea 
to pertorm the corneal indentation. This 
. might be a muscle hook, or even a cotton- 
tipped applicator moistened in anesthetic 
or pilocarpine (Figure). The instrument is 
applied to the central cornea to indent it. 
but a rubbing motion that would remove 


the epithelium should be avoided. 

This is not the first description of this 
general technique. Diagnostic tonogra- 
phy has been noted to break an attack of 
angle-closure glaucoma by indenting the 
cornea,’ although this has not been advo- 
cated as a therapeutic measure. A. E. Kol- 
ker, M.D., has recommended the thera- 
peutic use of corneal indentation with a 
muscle hook, but has advocated this tech- 
nique only for attacks that have persisted 
up to the time of iridectomy despite all 
other measures. There is a theoretical risk 
during ocular compression of producing 
ischemic damage of the retina and optic 
nerve, or of producing a central retinal 
artery occlusion. However, the risks seem 
small as the compression is no more se- 
vere or prolonged than the ocular massage 
performed by many surgeons just before 
cataract extraction. 

Thus, the corneal indentation maneu- 
ver seems safer, faster, more convenient. 
and cheaper than hyperosmotic agents. 
Based on the experience reported here, it 
can be an effective method for breaking 
an attack of acute angle-closure glaucoma 
without resorting to hvperosmotic agents. 
It does not replace the need for pilocar- 
pine (to hold the pupil small) and carbon- 
ic anhydrase inhibitors or timolol (to re- 
duce flow and help prevent immediate 
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recurrence of angle closure during the 
interval before surgery). 
* In the usual cases of primary angle 
closure caused by pupillary block, the 
maneuver should be successful. Obvious- 
ly, however, there will be cases where 
corneal indentation will fail to decrease 
the intraocular pressure, and hyperosmo- 
tic agents may then be appropriate. These 
may be cases that have total peripheral 
anterior synechiae, rubeosis, or some 
other unusual feature. In cases that are 
not broken, a thorough evaluation of the 
reasons for the maneuver failure in a 
articular case may be helpful in decid- 
ing whether or not a simple peripheral 
iridectomy is the appropriate definitive 
therapy. 


SUMMARY 


Corneal indentation to hold the angle 
temporarily open can be an effective ther- 
apeutic measure in place of hyperosmotic 
agents to break an attack of acute angle- 
closure glaucoma. 
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A 20-GAUGE ILLUMINATION AND 
IRRIGATION INSTRUMENT FOR 
PARS PLANA VITRECTOMY 


THOMAS A. POOLE, M.D., 
AND R. DAVID SUDARSKY, M.D. 
New York, New York 


Since the introduction of pars plana 
vitrectomy by Machemer, Buettner, and 
Norton! in 1971, the technique has be- 
come more effective and less hazardous 
because of progressively better and smal- 
ler instruments that minimize operative 
trauma to the pars plana, vitreous, and 
retina. Pars plana vitrectomy instrumen- 
tation. provides three basic intraocular 
functions: (1) vitreous irrigation, (2) illu- 
mination, and (3) suction-cutting. To 
make the vitrectomy procedure less trau- 
matic and technically easier, we have 
developed an instrument that combines 
irrigation and fiberoptic endoillumina- 
tion into a 20-gauge (0.89 mm) intraocular 
probe. 


MATERIAL. AND METHODS 


The intraocular portion of the instru- 
ment consists of a 25-mm stainless steel 
20-gauge needle, which functions as an 
irrigation. cannula and as a protective 
sleeve for the fiberoptic illumination ele- 
ment within the probe (Figs. 1 and 2). 
The intraocular needle tip is rounded to 
reduce pars plana entry trauma, and can 
be blunt or hooked as needed.? To pro- 
vide concentrated endoillumination, the 
glass fiberoptic element tapers from an 
input diameter of 3 to 0.4 mm in the 
intralumenal portion of the 20-gauge 
probe. A 2-mm silicone baffle cushions 
the fiberoptic element inside its stainless 


From the Department of Ophthalmology, Man- 
hattan Eve, Ear, and Throat Hospital, New York. 
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Fig. 1 (Poole and Sudarsky). Illumination- 


irrigation instrument with silicone infusion tubing 
attached. 


steel housing, and makes a watertight seal 
between the irrigation and illumination 
sections of the instrument. Irrigation is 
provided via a silicone tubing on the side 
of the instrument (Fig. 1). The fiberoptic 
light cable is attached to the opposite end 
of the probe by a bayonet mount (Fig. 2). 
The instrument is sterilized by autoclav- 
ing, and is easily disassembled for clean- 
ing. 


DISCUSSION 


The illumination-irrigation probe al- 
laws integration of these functions into a 
20-gauge instrument, which can be used 
with any vitreous suction-cutter. The ad- 
vantages of this instrument include the 
following: (1) minimization of surgical 
trauma by reducing the size or number, or 
both, of pars plana incisions required for 
vitrectomv; (2) placement of the illumina- 
tion, irrigation, and suction-cutting func- 
tions closer together than previously pos- 
sible; and (3) retention of full mobility 
and visibility of all three functions. 

The number and size of the intraocular 
instruments (and pars plana incisions) 
used in vitrectomy are evolving but a 
general consensus as to the optimum ar- 
rangement has not vet been reached. The 
assumption that instrument miniaturiza- 
tiom reduces operative complications ap- 
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Fig. 2 and Sudarskv). Illumination- 


(Poole 
irrigation instrument with its 25-mm cannula re- 
moved. The fiberoptic cable has been attached and 
activated at low intensity to render the transparent 
illumination element visible for photographv. 


pears to be borne out by our clinical and 
laboratory experience, although such im- 
pressions are difficult to quantitate. How- 
ever, there are practical limits to minia- 
turization. Perhaps the most important of 
these is Poiseuille's law, which states that 
resistance to fluid flow is inversely pro- 
portional to lumen radius raised to the 
fourth power. This restriction. implies 
that the suction-cutter must remain the 
most bulky of the intraocular functions, 
because it requires double concentric tu- 
bular construction, and has to move vis- 
cous particulate matter through its lumen. 
Infusion cannulas can be made smaller, 
subject again to Poiseuille's law. There is 
no comparable size restriction on the 
fiberoptic endoilluminator, because de- 
crease in cross-sectional area can, within 
limits, be compensated by increasing 
input intensity. An extraocular light 
source may be used; however, the reflex 
free quality of endoillumination has 
made it a standard part of the vitrectomy 
procedure? Another factor to be consid- 
ered is the two instrument technique de- 
veloped by Machemer,? which greatly in- 
creases the range of intraocular manipula- 
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tions that can be performed. These con- 
siderations and assumptions suggest the 
‘following: (1) the number of intraocular 
vitrectomy instruments should ideally be 
limited to two to take advantage of bi- 
manual technique without making un- 
necessary extra pars plana incisions; and 
(2) because the suction-cutter is inherent- 
ly the largest instrument, illumination 
and irrigation can most advantageously 
be combined in the second probe. 

The integration of illumination and ir- 
rigation into a 20-gauge instrument has 
been accomplished without significantly 
diminishing either of these functions. A 
10-mm Hg pressure differential across the 
probe allows an adequate flow of 3 ml/ 
min. The fiberoptic illumination element 
provides a well-defined conical light 
beam with an intensity comparable to 
present endoilluminators. Illuminance 5 
mm from the probe tip is on the order of 
103 lux (about 102 footcandles). Much of 
the probe's optical efficiency is achieved 
by markedly tapering the input diameter 
of the fiberoptic element. Multiple inter- 
nal reflections within the tapered element 
create a light funnel effect that concen- 
trates illumination at the probe tip. In the 
prototype, approximately 25% of the 
probe cross-sectional area is occupied bv 
the fiberoptic element. With improved 
fiberoptic design, using more intense or 
coherent light sources, an even smaller 
percentage could be allocated to illumi- 
nation. Illumination using internal reflec- 
tion within the bore of the irrigation can- 
nula itself is also possible. The glass 
fiberoptic element as presently construct- 
ed is delicate; however, it is completely 
shielded within the probe during use. 
Improved tip design or fabrication in 
plastic will improve durability, although 
the prototype should last indefinitely 
with proper care. 

We have performed closed vitrectomies 
with good results using the illumination- 
irrigation probe via both the pars plana 
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and the corneoscleral limbus. When the 
probe is used with the suction-cutter de- 
scribed by O'Malley and Heintz*? all the 
standard vitrectomy maneuvers can be 
performed bimanually through two 1.4- 
mm pars plana incisions. An advantage ot 
having irrigation coincident with illumi- 
nation is that fine vitreous debris or hem- 
orrhage tends to be washed away from the 
probe tip, enhancing visibility of the illu- 
minated area. The ability to move irriga- 
tion independently of aspiration is valua- 
ble in lavaging vitreous hemorrhage or 
endophthalmitis cases. Because the irri- 
gating probe tip is constantly visible, the 
possibility of accidently infusing the 
suprachoroidal space is virtually elimi- 
nated. If desired for prolonged scleral 
buckling maneuvers after vitrectomy has 
been performed, the illumination- 
irrigation probe can be replaced by a 
sclerally sutured 20-gauge infusion can- 
nula as described by O’Mally and 
Heintz.^? eliminating the need for a third 
pars plana incision. The instrument can 
also be disconnected from infusion and 
used as an illuminated endoaspiration 
probe in a variety of techniques. 


SUMMARY 


We developed a 20-gauge combination 
illumination-irrigation probe for use in 
pars plana vitrectomy. This instrument 
makes the vitrectomy procedure less trau- 
matic and technically easier. 
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INFUSION OF INTRAOCULAR GAS 
WITH A PRESSURE-CONTROLLED 
À SYSTEM 


W. SANDERSON GRIZZARD, M.D., 
CAROL SLAGLE, AND 
STEPHEN GORDON, B.A. 


Tampa, Florida 


During vitrectomy it is sometimes nec- 
essary to perform a total fluid-gas ex- 
change so that the gas may be used to 
close retinal breaks. The gas is usually 
injected with a syringe, which is a vol- 
ume-controlled system. The problems we 
have encountered in using a volume- 
controlled injection system are as follows: 
(1) loss of intraocular gas because of over 
inflation of the eye, (2) widely fluctuating 
intraocular pressures, (3) hypotonv dur- 
ing subsequent scleral buckling unless 
the assistant is careful to keep the eye 
inflated, (4) reliance upon assistance to 
initiate fluid-gas exchange properly. 

We now use a bottle of sterile gas, the 
pressure of which is controlled by using a 
standard intravenous bottle (Figure). The 
bottle of sterile gas is prepared by taking 
an intravenous bottle and hanging it in 
usual fashion. Through a 14-gauge nee- 
dle, sterile air is injected into the bottle 
while the intravenous solution is dis- 
carded through an 18-gauge needle con- 
nected to tubing. (A partial mixture of 
sulfahexafluoride [SF,] gas could be pre- 
pared by injecting the appropriate 
amounts of SF, gas and air.) The bottle is 
then placed upright on the stand next to 
the vitrectomy machine and a second in- 
travenous bottle is arranged so that the 
solution flows from it into the bottle of 
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Figure (Grizzard, Slagle, and Gordon). Method of 


setting up system for pressure-controlled infusion of 
gas into an eve. 


sterile air (or SF,-air mixture) through the 
14-gauge needle. The extension tubing 
from the 18-gauge needle is connected 
with a stopcock and male-male connector 
to the regular infusion line. When the 
time for the fluid-gas exchange occurs, the 
stopcock is simply switched from bal- 
anced salt infusion to gas infusion. 

The exchange of gas for fluid is com- 
pletely controlled by the surgeon who 
removes fluid from the eye through a 
Charles aspiration needle or by placing 
the vitrectomy instrument near the optic 
nerve and activating the aspiration SVS- 
tem. As balanced salt solution is aspirated 
from the eye, fluid flows into the gas 
bottle and forces gas into the eve. Follow- 
ing total fluid-gas exchange, the pressure 
of the eye is maintained by the height of 
the intravenous bottle. This virtually 
eliminates the problem of fluctuating 
pressure and loss of large volumes of gas 
caused by over inflation. If sterile air or 
SF,-air mixtures were available in intra- 
venous bottles, it would greatly simplify 
the setting up of this technique and 
would give us a safe system for infusing 
sterile gases into the eve. 


SUMMARY 


A new method of fluid-gas exchange 
allows pressure-controlled infusion of 
intraocular gas. 


* 
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ARMREST FOR MICROSURGERY 


RICHARD R. SCHULZE, M.D. ° 


Savannah, Georgia 


I devised an arm and wrist rest system 
to provide a wide-based steadying plat- 
form.* The two stainless steel platforms, 
which measure 17 x 30 cm, are adjusta- 
ble for height and angle. (Figure). The 
armrest may be draped and used as a 
secondary table for surgical instruments. 
The size and stability of the platform 
allow instruments to be left safely there 
during surgery. 





Figure (Schulze). Microsurgical armrest. 





From the Department of Ophthalmology, Candler 
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I devised a microsurgical armrest that 


*This instrument is available from Keeler Instru- functions both as a steadying platform 
ment Company, Broomall, Pennsylvania. and a secondary table for instruments. 


OPHTHALMIC MINIATURE 


In false sight, imaginary objects float before the sight; or, at other 
times, objects assume imaginary forms and qualities. The latter 
species have been divided in cases where the objects that are 
supposed to be seen have no real existence, and in cases where 
actual objects have assumed qualities that do not appertain to them. 
The first are termed ocular phantasms or spectres; the latter, ocular 
transmutations or illusions. These spectres sometimes form dark 
spots, called by physicians muscae volitantes. In another species, a 
network seems to be spread before the eyes; hence called visus 
reticularis. In a third form sparks scintillate, and this appearance is 
experienced when the eye has been struck. The eye is also troubled 
with an imaginary sense of dazzling, constituting the myrmaryge of 
the Greek writers; at other times, an iridescent appearance, exhibit- 
ing the colours of the rainbow, is experienced, although sometimes 
this impression is confined to a single colour. 

J. G. Millingen 
Curiosities of Medical Experience 
London, Richard Bentley, 1839 
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OPHTHALMIC RESEARCH 
PROSPECTS FOR THE 
COMING DECADE 

This year marks the tenth anniversary 
of the establishment of the National Eve 
Institute. During that time it has devel- 
oped an outstanding administrative and 
research team and has become a major 
component of the National Institutes of 
Health. Carl Kupfer, has directed the ac- 
tivities of the Institute these past ten vears 
and is largely responsible for its progress 
and its prestigious position. In the edito- 
rial that follows he describes some of the 
accomplishments of the National Eve In- 
stitute and the researchers it supports, 
and indicates some of the paths of future 
research. 

FRANK W. NEWELL 
Editor-in-chief 


We are now at the end of what has 
surelv been one of the most memorable 
decades in the history of ophthalmology. 
During this time we have witnessed the 
development of a host of new surgical 
teehniques and have made great advances 


in medical therapy. We have uncovered 
new leads in understanding congenital 
defects; made technological advances in 
lasers, computer applications, and oph- 
thalmic materials; and gained new in- 
sights into the cause and pathogenesis of 
diseases that have traditionally stymied 
all our best efforts to cure or control. We 
now stand on the threshold of what prom- 
ises to be an even more rewarding ten 
vears to come. 

Our field is as diverse as it is dynamic. 
The time is long past when ophthalmolo- 
gv could be justifiably viewed as a narrow 
and isolated specialty. Today, ophthal- 
mology is unquestionably in the main- 
stream of medicine. It both contributes to 
and benefits from progress in virtually 


every important biomedical field. In- 
creasingly, researchers in such disci- 


plines as genetics, microbiology, immu- 
nology, endocrinology, cell biology, and 
neurobiology are turning their attention 
to the eve as a research model. 

Indeed, interdisciplinary cooperation 
in vision research was a major impetus to 
progress made in this field during the past 
decade. For example, 25 vears ago, mor- 
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phologists using the new technology of 
electron microscopy could work produc- 
tively by reporting on anatomy alone. But 
some 15 years ago, the morphologist and 
the physiologist found it mutually benefi- 
cial, if not essential, to work together. Ten 
years ago, it became necessary to add 
behavioral studies, together with pharma- 
cologic and biochemical investigations, 
to obtain a more profound understanding 
of basic mechanisms. In the next decade, 
further collaboration among scientists 
from a variety of disciplines will be man- 
datory if significant progress is to be 
made in vision research. 

A model for future interaction among 
clinical and laboratory scientists may be 
seen in the nationwide Cooperative Cata- 
ract Research Group. This is an organiza- 
tion of about 100 scientists of diverse 
interests and backgrounds from a number 
of different institutions throughout the 
United States who are working toward a 
common goal: the cure and prevention of 
human cataract by medical means. 

Yet, despite the convergence of a num- 
ber of scientific disciplines in vision re- 
search, the ophthalmologist's contribu- 
tion will remain paramount. Only the 
ophthalmologist can provide the perspec- 
tive necessary for the formulation of labo- 
ratory and clinical research hypotheses 
along lines that are relevant to the im- 
proved prevention, diagnosis, and treat- 
ment of ocular disorders. Thus, it is es- 
sential that more ophthalmologists be- 
come involved in full-time research. 
Overall, the number of M.D.s who serve 
as principal investigators on National In- 
stitutes of Health (NIH) research grants 
has declined sharply in recent years. Cur- 
rently, only 250 M.D.s are principal in- 
vestigators on National Eye Institute 
(NEI) grants. Of these, only 160 are oph- 
thalmologists. This is an alarming trend 
that must be reversed. 

With these issues in mind, I will offera 
broad view of where I see ophthalmic 
research headed in the 1980s and high- 
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light some of the approaches through 
which I believe future progress will ljkely 
be made. This view of the future reflects 
not only a scientific perspective, but a 
sociopolitical one as well, for one cannot 


* ignore this aspect in attempting to predict 


the course of medicine in these last dec- 
ades of the 20th century. 

Any such attempt to look into the future 
must begin with at least a glance back- 
ward to see how far we have already 
come. It is especially necessary to take 
stock of our most recent accomplishments 
and to identify the major challenges that 
lie immediately ahead. 

For the retrospective view, I would like 
to begin a decade ago, at the time of the 
creation of the National Eye Institute. 
The establishment of the Institute now 
can be seen as signalling a new era in 
ophthalmic research. That a number of 
our nation's leading ophthalmologists— 
including the editor of THE JOURNAL— 
had the foresight to realize how important 
it was to create a focus for eye research 
support within the Federal Government's 
National Institutes of Health is a tribute 
both to their scientific and political acu- 
men. I believe their enthusiasm and their 
dedication to achieving this goal have 
been well rewarded. 

In 1969, the year preceding the first 
separate appropriation for the National 
Eye Institute, the NIH budget for vision 
research was about $20 million, and the 
number of grants awarded for this pur- 
pose was about 150. During the decade 
that followed this budget more than qua- 
drupled, and the number of grants in- 
creased to more than 1,000, despite infla- 
tion and severe restrictions and limita- 
tions in the growth of Federal health 
programs generally. For 1980, the Nation- 
al Eye Institute budget will probably be 
about $113 million, and we should be 
able to fund about 1,100 grants. 

Throughout this period of growth most 
of the NEI’s research funds have been 
consistently reserved for the support of 


1100 


investigator-initiated projects, because 
this is the means by which the most 
original and productive reaearch has his- 
torically been planned and carried out. 

Yet, this growth and prosperity were 
not inevitable. The continued develop- 
ment of the national vision research en- 
terprise has resulted from several factors. 
The public and its representatives have, 
for instance, been made continually 
aware of the magnitude of the national 
problem of eye diseases. We at the Na- 
tional Eye Institute have worked with 
other organizations and individuals to 
gather, analyze, and widely disseminate 
information on the extent of the problem, 
for such data clearly indicate the need for 
research in this field. We have also tried to 
estimate the economic cost of bli.dness 
to our nation, which we now calculate to 
be more than $8 billion a vear. 

Much more needs to be done to docu- 
ment the full extent of the incidence, 
prevalence, and cost of visual disorders. 
Accordingly, we are now in the early 
stages of planning a continuing nation- 
wide survey of visual disorders in cooper- 
ation with the National Center for Health 
Statistics and the Bureau of the Census. 
We hope this project will provide us with 
a reliable source of timely data which can 
be used in program planning, for identi- 
fying research leads, and for gauging the 
impact of research advances on the na- 
tion's visual health. 

Another strong argument for the sus- 
tained support of eye research has been 
the demonstration that, aside from great 
need, many opportunities exist for studies 
that promise significant scientific re- 
sults—and, consequently, a reduction in 
visual impairment. Again, marshalling 
the information to support this conten- 
tion, particularly through the develop- 
ment of a national vision research plan by 
the National Advisory Eye Council, the 
NEI's senior advisory body, has helped to 
fogus public attention on these opportun- 
ities. 
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Likewise, we have tried to convince 
scientists in a wide range of fields—many 
of them not traditionally associated with 
vision research —that the eye provides nu- 
merous opportunities for productive in- 

*vestigation of a variety of biological ques- 
tions and problems relevant to health in 
general. 

Thus, evidence of need and opportuni- 
ty, coupled with the reputation of vision 
research as a fertile field in which exciting 
scientific opportunities exist, has stimu- 
lated not only the expansion of vision 
research but led also to widespread pub- 
lic and scientific recognition of its impor- 
tance. The public, both directly and 
through its elected representatives, has 
responded enthusiastically and provided 
generously for the support of these re- 
search efforts. 

Two nationwide public opinion polls 
have indicated that next to cancer, blind- 
ness is the affliction most feared by Amer- 
icans. This is not surprising, considering 
the importance of good vision in literate 
and technologicallv advanced societies. 
Moreover, there is the close association 
between visual impairment and aging, a 
relationship that becomes more and more 
significant as a greater proportion of us 
live to ripe old age. In this regard, I have 
noted an increasing awareness among 
those concerned with the problems of 
aging that visual disorders can often make 
the difference between a satisfactory life 
in the so-called “golden years” and one 
characterized by anxiety and despair. 

Therefore, it is not difficult to make the 
case that visual disorders should rank 
high among national health concerns in 
the decade to come. But what benefits 
have accrued froin research in the past 
that presage further accomplishments? I 
will mention just a few: numerous ad- 
vances that have been made in cataract 
surgery, evolution of glaucoma therapy 
from primarily surgical to primarily med- 
ical, improved treatment of and prognosis 


for retinal detachment, discovery of the 
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cause of retrolental fibroplasia, advances 
in corneal transplantation and corneal 
preservation, development of new ocular 
antiviral agents and antibiotics, and use 
of photocoagulation and vitrectomy in the 
treatment of diabetic retinopathy. 

Although we can all take great pride 
and satisfaction in these accomplish- 
ments, which have helped us to alleviate 
much suffering and disability, we are 
constantly reminded of the numerous 
problems that remain. These are the same 
problems that have frustrated ophthal- 
mologists for generations and which in 
many cases we are still a long way from 
*esolving. 

We have no immediate answers, for 
example, to the problem of macular de- 
generation. Yet, this is a condition that 
each year robs thousands of otherwise 
healthy older people of many of the re- 
wards and pleasures they looked forward 
to in their maturity. Census projections 
tell us that the number of people in the 
United States older than age 55 years will 
increase by more than 123% during the 
next 50 years, and that the number of 
people over age 85 years will increase by 
approximately 30096 during the same per- 
iod. The implications of this when fore- 
casting the incidence of macular degener- 
ation are all too clear. 

We also cannot prevent or control the 
myriad developmental and hereditary 
disorders of the retina, particularly retini- 
tis pigmentosa and related degenerative 
conditions. Despite the availability of 
anti-inflammatory drugs, our ability to 
manage inflammatory disease leaves 
much to be desired; recurrent idiopathic 
uveitis remains an enigma. And despite 
great advances in the treatment of diabet- 
ic retinopathy, we cannot prevent this 
disease, nor have we been completely 
successful in forestalling or reversing the 
severe visual loss it can cause. 

Our present treatments for herpes sim- 
plex and other viral and bacterial infec- 
tions, although vastly improving upon 
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treatments of decades past, are still not 
completely satisfactory. In particular, we 
cannot control deep-seated and recurrent 
infections of the cornea. 

Cataract surgery is often cited as one of 
the most successful of all operations. Yet, 
how much better would it be if we could 
slow down or reverse cataract develop- 
ment with medical therapy or find some 
means of preventing cataract altogether. 
Biostatisticians at the National Eye Insti- 
tute estimate that if it were possible to 
retard cataract development only enough 
to delay the need for surgery by ten years, 
there would be at least a 45% reduction in 
the number of cataract operations neces- 
sary each year. Such a reduction would 
afford a savings of approximately $450 
million annually in health care expendi- 
tures. 

Despite the important advances that 
have been made in the treatment of glau- 
coma, the side effects and variable long- 
term reliability of currently available 
drugs continue to present problems. Fur- 
ther, we have no means of curing chronic 
open-angle glaucoma, nor are we able to 
deal effectively with the secondary glau- 
comas. 

Finally, the vast category of sensorimo- 
tor disorders, such as nystagmus, strabis- 
mus, and amblyopia, as well as a number 
of poorly characterized disorders of the 
visual pathways, continues to pose formi- 
dable problems. 

These are just some of the problems we 
will continue to face in the next decade, 
and perhaps in the decade to follow. And 
yet, so significant have been the accom- 
plishments in vision research during the 
past ten years that our prospects for even- 
tual breakthroughs in these areas are ex- 
cellent. Indeed, recent discoveries have 
pointed to means of preventing, diagnos- 
ing, and treating these disorders that were 
not even suggested a short time ago. 

It is truly amazing, for example, what 
has been learned just in the past few years 
about the detailed structure and metabo- 
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lism of the retinal photoreceptor cells. We 
have seen the elegant demonstration of 
how rod-cell disks are constantly renewed 
and shed and of the vital role the pigment 
epithelium plays in this process. Just 
within the past two years, has been the 
discovery that an enzyme defect in 
photoreceptors may underlie certain ani- 
mal retinal degenerations that are analo- 
gous to some human diseases. In other 
degenerations, the pigment epithelium 


may be the actual site of the basic lesion. 


The discovery of an excess amount of 
ornithine in the blood of persons with 
gyrate atrophy has led to the first identifi- 
cation of a specific systemic enzyme de- 
fect in an inherited human retinal disease 
and has pointed the way toward possible 
treatments. These findings offer real hope 
that it may be feasible to intervene medi- 
cally in retinal degenerative processes. 

Perhaps one of the most impressive 
accomplishments in clinical vision re- 
search in the past decade was the defini- 
tive demonstration through a nationwide 
cooperative clinical trial of the efficacy of 
photocoagulation in preventing severe 
visual loss in diabetic retinopathy. In 
addition to the immediate importance 
of the Diabetic Retinopathy Study’s 
findings, it is also important because it 
demonstrated the successful application 
of modern controlled clinical trial meth- 
odology to ophthalmology and can serve 
as a model for approaching other impor- 
tant questions in our field. 

Concerning our prospects for the pre- 
vention of diabetic retinopathy, progress 
continues to be made in a line of research 
that began with the identification of the 
enzyme aldose reductase as the trigger for 
the formation of sugar cataracts in labora- 
tory animals. This work has reached the 
point where medical intervention in cata- 
ract formation in human diabetics may 
now be feasible. Somewhat unexpectedly, 
this work also offers us a possible key to 
the pathogenesis of diabetic complica- 
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tions,in other tissues, including the reti- 
na. 

The development of new laboratory, 
and clinical research techniques has also 
opened up many new opportunities for 
advance. Vitreous fluorophotometry, for 
example, is now being refined as a means 
of quantitatively studying the pathologic 
processes that occur in early diabetic reti- 
nopathy and other retinal vascular diseas- 
es. 

In glaucoma therapy, the recent devel- 
opment of timolol is certainly promising, 
although more carefully controlled inves- 
tigations must be done on its long-term 
effects, and other questions including itse 
interaction with other glaucoma drugs 
must be answered. A number of other 
kinds of glaucoma drugs are also being 
developed, which raises the hope of a 
wider range of choices in the manage- 
ment of this disease. Various modes of 
laser treatment are under investigation 
too which may, in selected cases, effect 
long-term remissions, if not cures, of the 
disease. 

One current priority of the National 
Eye Institute is to encourage research on 
the application of psychophysical and 
electrophysiological visual tests devel- 
oped in the laboratory to the improved 
diagnosis of clinical problems. Measure- 
ment of such phenomena as the Stiles- 
Crawford effect, which can reveal disor- 
dered photoreceptor alignment, and use 
of electrophysiological techniques such 
as the focal electroretinogram and various 
other new visual function tests, promise 
more precise, and earlier, differential di- 
agnosis. Such tests may also provide clues 
for new therapeutic and rehabilitative ap- 
proaches, 

These are just a few examples of areas 
in which further progress is likely to 
occur during the next decade. But there is 
one scientific discipline that I think is 
worth singling out for special mention 
because it promises to increase our under- 
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standing and expand our insights fn sev- 
eral disease problems. This is epidemiol- 
ogy, the potential of which in vision re- 
search and ophthalmology has only 


begun to be realized. In the cooperative, 


Diabetic Retinopathy Study we have seen 
what one powerful tool of epidemiol- 
ogy—the randomized controlled clinical 
trial—can achieve. 

Approximately 13 clinical trials are 
now being supported by the National Eye 
Institute. Most of these are grant- 
supported and are being conducted at 
single centers. However, one that is sup- 
ported by contracts and involves several 
collaborating centers is a follow-up to the 
Diabetic Retinopathy Study called the 
Early Treatment Diabetic Retinopathy 
Study. The purpose of this new txial is to 
see whether photocoagulation can be ef- 
fective if applied in the early proliferative 
and nonproliferative stages of diabetic 
retinopathy and also to determine wheth- 
er aspirin, alone or in combination with 
laser treatment, can be beneficial in 
slowing progression of the disease. 

Other current trials are evaluating vita- 
min E in preventing retrolental fibropla- 
sia in premature infants who receive oxy- 
gen therapy for respiratory distress syn- 
drome; laser treatment for branch vein 
occlusion and for choroidal neovascular- 
ization in early macular degeneration and 
in histoplasmosis; ascorbic acid for se- 
vere corneal alkali burns; and the effects 
on the corneal endothelium of intraocular 
lenses. About one third of all the depart- 
ments of ophthalmology in the United 
States are now participating in NEI- 
supported clinical trials. 

In addition to clinical trials, epidemiol- 
ogy offers other valuable research tools, 
such as population and case-control stud- 
ies that can be used to look for risk 
factors, protective factors, and other cor- 
relates which may provide clues to the 
pathogenesis of visual impairment and 
blindness. 
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In the Framingham Eye Study, for ex- 
ample, the prevalence of cataract, gdauco- 
ma, diabetic retinopathy, and macular de- 
generation was studied in a defined popu- 
lation and their occurrence compared 
with preexisting historical data on a wide 
variety of biological and socioeconomic 
variables. The case-control method is cur- 
rently being applied in an attempt to find 
differences between diabetics who devel- 
op diabetic retinopathy and those who do 
not. The aim is to identify factors that 
may be controllable or avoidable which 
predispose a diabetic to blindness. Such 
methods can be applied to other ocular 
disorders as well. 

The potential contributions of epidemi- 
ology and the scientific rigor it brings to 
clinical research cannot be overstated. 
Epidemiology must take its place beside 
clinical observations and laboratory stud- 
ies in the continuing search for causes 
and associations. Even if the precise 
mechanism underlying a particular ocular 
disease has not been determined, the 
identification of risk or protective factors 
associated with disease can point the wav 
to appropriate corrective public health 
measures. The association of smoking 
with increased risk of lung cancer and 
heart disease and proof of the value of 
fluoridated drinking water in preventing 
dental caries illustrate the potential bene- 
fits of this approach. 

New laboratory techniques also offer 
bright prospects for the future. In particu- 
lar, laboratory culture of normal and dis- 
eased human tissue makes possible analy- 
ses that are out of the question in the 
intact human eye. By growing biopsy, 
surgical, or autopsy specimens in tissue 
culture, human material can be subjected 
to a wide range of biochemical analyses 
that can provide a wealth of information 
about the underlying nature of disease 
processes. Retinal blood vessels, retinal 
pigment epithelium, trabecular mesh- 
work, cornea, and lens can all be growh 
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successfully in the laboratory. Yet, vision 
research has just begun to take advantage 
of the vast accumulated knowledge in the 
general field of tissue culture. We can 
learn much more about tissue culture 
from our colleagues in other fields, and 
the National Éye Institute is actively pur- 
suing this end through sponsorship of 
workshops and symposia. 

In conclusion, I should mention the 
new program of grants for construction 
of vision research facilities which was 
authorized by the Congress last Novem- 
ber. An appropriation for this program is 
included in the appropriations bill for 
fiscal year 1980, which at present is in the 
final stages of Congressional action. 

In the expectation that construction 
funds will be made available to us, the 
National Eye Institute is now developing 
guidelines for this new program. Because 
the Congress specified no details as to 
how this new program was to be imple- 
mented, we will be consulting closely 
with the National Advisory Eye Council 
as well as with professional organizations 
and individuals in our field. We will 
welcome and carefully consider com- 
ments from anyone who has an interest in 
this program. Draft guidelines are being 
considered; we plan to have final guide- 
lines ready by February of 1980. 

I believe this new construction pro- 
gram will fill a major gap that has existed 
in government support for vision re- 
search. Although sizeable amounts of 
money have been provided over the past 
decade to support vision research proj- 
ects, and to a lesser extent vision research 
training, no Federal money has been 
available to renovate extensively or to 
construct new vision research facilities. 
Obviously, adequate facilities are needed 
if we are to take full advantage of the 
many promising opportunities in this 
field. I expect that the new NEI construc- 
tion award program will provide re- 
sources that will help stimulate the multi- 
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disciplinary research activities I have 
mentioned, specifically by putting lab- 


oratory and clinical facilities in closer ' 


proximity and by encouraging the dedi- 
gation of space exclusively for clinical 
research. 

Taking into consideration the achieve- 
ments of the past decade and the oppor- 
tunities for future research, ophthalmolo- 
gists now have much cause for optimism. 
For this reason, I call upon the entire 
ophthalmic community to continue its 
strong support for vision research. 

CARL KUPFER 


CORRESPONDENCE 


Letters to the Editor must be typed 
double-spaced on 8!/; x ll-inch bond 


paper, with 1!/z-inch margins on all four 
sides, and limited in length to two man- 
uscript pages. 





Optical Quality of Intraocular Lenses 


Editor: 


The optical quality of intraocular lens- 
es is a subject of tremendous concern.! 
Recently, I saw a patient with a clear 
cornea, a successful implant and no mac- 
ular pathology; however, the patient had 
tremendous difficulty with glare and visu- 
al acuity best corrected of 6/12 (20/40). 
The examination through this lens indeed 
revealed about a 6/129 (20/40) view of the 
posterior pole and so, again, points out 
that some optically deficient intraocular 
lenses have been implanted. 

The important point, however, is that 
there has been a tremendous. recent im- 
provement, particularly with some com- 
panies, in optical quality. Several of the 
lens manufacturers when I first presented 
the data from the original study pointed 
out that some of the lenses had been 
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molded in 1975 and 1976 and' this 
prompted a new study.? This new study 
did indeed show tremendous improve- 
ment in optical quality. This is just as 


things should be where a receptive indus- , 


try in understanding a problem immedi- 
ately improves its standards. With such 
careful concern, this problem should not 
reoccur. 


RANDALL J. OLSON, M.D. 
Salt Lake City, Utah 
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Myelinated Retinal Fibers 
Editor: 
We read with interest the article, 


"Myelinated retinal nerve fibers associat- 
ed with ipsilateral myopia, amblyopia, 
and strabismus" (Am. J. Ophthalmol. 88: 
506, 1979), by B. R. Stratsma and associ- 
ates. We reported essentially the same 
syndrome, in our earlier article, "Myelin- 
ated nerve fibers and severe myopia" 
(Am. J. Ophthalmol. 81:597, 1976). The 
only difference between our reports is 
that the youngsters in our report each had 
esotropia in association with their severe 
myopia, amblyopia, and unilateral mye- 
linated nerve fibers. We believe that the 
important lesson in both of these reports 
is that the finding in the nursery of unilat- 
eral extensive myelinization of the nerve 
head and retinal fibers is not a benign 
finding, but may indicate a potentially 

remediable anisemetropic amblyopia. 
PETER M. HOLLAND, M.D. 
Pasadena, Texas 

AND 

BANKS ANDERSON, JR., M.D. 
Durham, North Carolina 
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Pretrabecular Membrane 
in Open-Angle Glaucoma * 


Editor: 

In the article "Scanning electron mi- 
croscopy of trabeculectomy specimens in 
open-angle glaucoma" (Am. J. Ophthal- 
mol. 88:78, 1979), by H. A. Chaudhry and 
associates, the authors described a sheet 
of unknown material covering the trabec- 
ular meshwork. 

I would strongly suggest that the sheet 
of unknown material is a contamination, 
that is, a gibrin sheet caused by bleeding 
during the operation. This artifact is most 
evident in Figures 8, 10, 11, and 12, 
demonstrating erythrocytes embedded in 
the fibrin clot, and at places, its fibrillar 
structure. 

The authors claim that this covering 
sheet is not an artifact but characteristic 
for open-angle glaucoma since it could 
not be observed in the control eyes. How- 
ever, the control eyes were enucleated 
eyes, not capable of bleeding when 
opened or subjected to trabeculectomy. 

I encountered this artifactual problem 
with fibrin contamination in a study of 
exfoliation glaucoma. However, in that 
study I could also demonstrate a true 
pretrabecular membrane (Barkan's mem- 
brane) and its cellular nature in selected 
cases. 

This cellular pretrabecular membrane 
is a sign of goniodysgenesis, also ob- 
served in congenital and pigmentary 
glaucoma. 

BJØRN SVEDBERGH, M.D. 
Stockholm, Sweden 
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Reply 


Editor: 

Specimens obtained from living pa- 
tients may not be strictly comparable to 
tissue removed after enucleation or at 
autopsy, but ethical considerations rule 
against trabeculectomy 


surgerv on a 
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matched normal population and necessi- 
tate less ideal controls. 

If our finding were a surgical artifact, 
we would expect it in specimens from 
other glaucomas, but we have not found 


"material similar to that which we have 


demonstrated in primary open-angle 
glaucoma in Chandler's syndrome, exfoli- 
ation syndrome, neovascular glaucoma, 
Fuchs' cyclitis, or chronic angle-closure 
glaucoma. 





Figure (Dueker). A scanning electron micrograph of a trabeculectomy specimen from a 
living monkey (adult cynomolgus) shows the appearance of a fresh fibrin clot in a space 
between two trabecular beams (T) (bar gauge = 5p; x4,000). This specimen, prepared by 
our usual method and shown here at a magnification comparable to those in our paper, 
does not have the smooth, homogenous appearance of the material we demonstrated in 


micrographs of primary open-angle glaucoma specimens. The open network of fibrin 


strands and red blood cells shown here are typical of fibrin clots depicted in standard 


texts. 
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Furthermore, with specific interest in 
the appearance of surgical hemorrhage on 
the meshwork, H. A. Chaudhry and I 
performed a trabeculectomy on a living 
monkey using our customary technique 
except that the meshwork was purposel¢ 
exposed to an unusual amount of intraop- 
erative hemorrhage. The scanning elec- 
tron microscopic appearance of freshly 
clotted blood on the meshwork (Figure) is 
unlike the material that we described in 
primary open-angle glaucoma. 

Some other acute phenomenon related 
to surgery, such as transudation of serum 
protein from the angle structures, might 
explain our finding; but, again, we would 
expect this to occur in other glaucomas as 
well. 

DAVID K. DUEKER, M.D. 
Boston, Massachusetts 


BOOK REVIEWS 


Ophthalmology: The Essentials. By 
David Miller, M.D. Boston, Houghton 
Mifflin Professional Publishers, 1979. 
Paperbound, index, 23 tables, 20 black 
and white figures. $18 


Dr. Miller is to be congratulated for his 
fascinating new book, which he states 
“was conceived and written to help the 
physician-in-training develop a founda- 
tion for understanding in ophthalmolo- 
gy. It appears to achieve that, as few 
other books of this type have done. 

Written in an interesting style by an 
obviously dedicated and highly capable 
teacher, the book has a practical orienta- 
tion, an anecdotal manner, and no jargon. 
It contains interesting historical com- 
ments, many of which will interest oph- 
thalmologists. The 17 chapters contain all 
the pertinent information a medical stu- 
dent could want and no doubt a good deal 
more. For example, his chapters on blind- 
ness, eye exercises, over-the-counter eye- 


drops (decongestants, artificial tears, eye 
washes, warnings on contact lens solu- 
tions, and the like) have practical informa- 
tion that the beginning ophthalmology 
resident could use successfully in the first 
months of on-call training. The chapter 
on ocular pharmacology includes an in- 
teresting and highly appropriate page on 
patient compliance. 

The text further includes many of the 
new and even controversial issues such as 
recent developments in anterior segment 
and cataract surgery. There is included 
more than the usual ophthalmologic ter- 
minology, but it is placed in a context and 
in a manner that seemingly will have a 
great deal of value for the present medical 
students and beginning residents as well 
as ophthalmic nurses and ophthalmic as- 
sistants. 

Certain aspects of the book undoubted- 
ly will be modified after its use by a large 
number of students. The problem- 
oriented examples listed in the chapter on 
first-aid to the eye may not be as helpful 
to students unless they are willing to 
approach and read all the problems given 
any single patient. Recognizing the need 
for a book within the financial constraints 
of students, the diagrams, figures and 
photographs are in black and white. The 
clinical diagrams and photographs will 
be of little help to the uninitiated. 

All in all, this is a most charming and 
practical book. It is easy to read, contains 
fascinating historical comments, and it 
should have a positive impact on the 
beginning student of ophthalmology. 


BRUCE SPIVEY 


Les Syndromes Opto-Chiasmatiques. By 
P. Bregeat. Paris, Masson, 1979. Hard- 
cover, 196 pages, table of contents, in- 
dex, 177 black and white figures. 


In this short monograph, Professor Bge- 
geat has succinctly codified current 
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knowledge regarding the optic chiasm. 
Initially, he traces the anatomical, vas- 
cular, and neurophysiological coordinates 
of this vital area. He then leads us 
through an evaluation of chiasmal syn- 
dromes by their ophthalmic manifesta- 
tions and their perimetric hallmarks. 
Modern radiographic and diagnostic 
techniques including computed tomogra- 
phy are discussed, followed by an exten- 
sive and detailed analysis of the various 
clinical syndromes involving the chiasm, 
their correlations, and treatment. 

Such an excellent monograph should 
be available for use by practioners and 
students in the English speaking world. 

MARCEL FRENKEL 


SYMPOSIA 

Glaucoma Update. Edited by G.K. 
Krieglstein and W. Leydhecker. New 
York, Springer-Verlag, 1979. Cloth- 
bound, 224 pages, preface, epilogue, 
subject index, 48 black and white fig- 
ures. $29 
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variations 
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Tumors of the Ocular Adnexa and Orbit. 
Edited by Albert Hornblass. St. Louis, 
C. V. Mosby, 1979. Hardcover, 336 
pages, preface, table of contents, index, 
605 black and white figures, 3 color 
figures. $49.50 


A. HORNBLASS: Tumors of the ocular adnexa 

M. BODIAN: Anatomy of the ocular adnexa 

C. BEARD: Diagnosis of eyelid lesions 

P. HENKIND: Thoughts on eyelid tumors 

A. HORNBLASS: Evaluation and diagnosis of tumors 


M. TENNER: Radiographic diagnosis of tumors of 
the ocular adnexa 
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L. BIRO AND E. PRICE: Dermatologic management 
of eyelid tumors 


B. SMITH AND S. Conway: Surgical treatment of 
upper lid tumors 


] C. FLANAGAN: Reconstruction of the medial 
canthus and lacrimal drainage system 


A. M. PUTTERMAN: Recent techniques in recon- 
struction of eyelids 


A. HORNBLASS: Reconstruction of the lower lid 
À. M. PUTTERMAN: Lateral canthal tumors 
A. M. DOMONKOS: X-ray therapy of eyelid cancer 


C. BEARD: Cryosurgery in the treatment of eyelid 
lesions 


P. RoBINS: Chemosurgery in cancer of the eyelids 
(the Mohs procedure) 


S. LYNCH: Anesthesia for ophthalmic plastic sur- 
gery 


A. HORNBLASS: Tumors of the ocular adnexa 


N. C. CHARLES: Pathology and incidence of orbital 
disorders: an overview 
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for cancer of the orbit and sinuses 


R. H. SAGERMAN: Radiation therapy for orbital 
tumors l 


D. B. SOLL: Anophthalmos 


C. K. BEYER: Reconstruction of the orbit and con- 
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ocular malignancy 
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Albrecht von Graefes 
Archiv für Klinische 
ünd Experimentelle 
Ophthalmologie 
VITREOUS SEEDS IN RETINOBLASTOMA, 
CLINICAL SIGNIFICANCE AND ULTRA- 
STRUCTURE. Amemiya, T., Yoshida, H., 
and Ishigooka, H. (Dept. Ophthalmol., 
Kyoto Univ., Japan). Albrecht von 
Graefes Arch. Klin. Ophthalmol. 211: 
205, 1979. 


Vitreous seeds were found in 36.6% of 
retinoblastoma eyes. When tumors involved 
more than three quadrants of the retina and 
vitreous seeds were present, the prognosis was 
poor. When the tumor involved less than one- 
quarter of the retina, vitreous seeds were rare. 
Vitreous seeds were found most frequently in 
cases of undifferentiated tumor cells and end- 
ophytum type of proliferation. Although most 
vitreous seeds were necrotic tumor cells, some 
were almost intact tumor cells which were apt 
to be situated along blood vessels. The blood 
vessels in vitreous seeds had no pericytes and 
were derived from the tumor itself. Calcium 
deposition was found mainly in the necrotic 
cytoplasm of the tumor cells and occasionally 
on the chromatin granules of the nucleus. This 
may provide evidence that calcium can be 
bound to DNA to form radiopaque masses. No 
calcium-producing cells were found. Vitreous 
seeds contain a small number of almost intact 
tumor cells which are neuroepithelial in type, 
but most cells are necrotic. Although tumor 
cells may migrate to the anterior segment of 
the eye along or through blood vessels, the 
presence of vitreous seeds in itself is not 
always a bad prognostic sign. The prognosis is 
probably more closely related to the extent of 
the invasion of a tumor associated with vitre- 
ous seeds. (5 figures, 4 tables, 9 references) 
Authors’ abstract 
* 


INFANTILE GLAUCOMA IN UNILATERAL 
UVEAL ECTROPION. Gramer, E., and 
Krieglstein, G. K. (Univ. Eye Hosp., 
Würzburg, Federal Republic of Germa- 


EDITED BY DAVID SHOCH, M.D. 


i ny). Albrecht von Graefes Arch. Klin. 
Ophthalmol. 211:215, 1979. 


Two case reports are presented where a 
unilateral uveal ectropion was associated with 
congenital and late infantile glaucoma. Ipsi- 
lateral to the anterior segment anomaly a dys- 
genetic angle was found to be the basis of the 
glaucomatous process. The clinical implica- 
tion is that when such an iris malformation is 
found in a young child the possibility of 
glaucoma must be considered. (3 figures, 3 
references)—Authors’ abstract 


Anaesthesia 


THE EFFECT OF THIOPENTONE AND 
FAZADINIUM ON INTRAOCULAR PRES- 
SURE. Couch, J. A., and Eltringham, R. 
J. (Gloucestershire Royal Hospital, 
Great Western Road, Gloucester). An- 
aesthesia 34:586, 1979. 


A special anesthetic situation arises with the 
patient who has a perforating eye injury and 
has eaten fairly recently. One would like to 
proceed with the surgery promptly and yet the 
anesthesia creates a complicating problem 
since it is necessary to intubate the patient as 
quickly as possible to avoid aspiration of 
gastric contents. The usual technique for 
this usually employs suxamethonium which 
causes a rise in intraocular pressure probably 
by a combination of sustained contracture of 
extraocular muscles and intraocular vasodila- 
tation. The authors have used a combination 
of thiopentone and fazadinium and find that 
there is no significant rise in intraocular pres- 
sure above resting levels before and after tra- 
cheal intubation. They suggest that this is the 
ideal combination for the patient with a perfo- 
rating eye injury who presents with a full 
stomach. (1 table, 17 references)—-David 
Shoch 


Annals of Neurology 


OCULAR TILT REACTION WITH PERIPH- 
ERAL VESTIBULAR LESION. Halmagyi, 
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G. M., Gresty, M. A., and Gibson, W. P. 
R. (National Hosp. Queen Square, 
London, England). Ann. Neurol. 6:80, 
1979. 


Following inadvertent destruction of the 
left vestibular labyrinth during stapedectomy, 
a patient developed a transient abnormality of 
posture consisting of leftward ocular counter- 
rolling, leftward head tilting, and a right- 
over-left skew deviation. This postural pat- 
tern, known as the "ocular tilt reaction", is the 
normal compensatory response of the depen- 
dent utricle to tilting. In this patient, the 
unopposed action of the intact right utricle 
was presumably responsible for the appear- 
ance of a normal leftward ocular tilt reaction. 
(4 figures, 19 references)—Authors' abstract 


CYTOARCHITECTONIC | ABNORMALITIES 
IN DEVELOPMENTAL DYSLEXIA: A CASE 
STUDY. Galaburda, A. M., and Kemper, 
T. L. (Dept. Neurol, Harvard Med. 
School, Boston, Mass.). Ann. Neurol. 
6:94, 1979. 


Dyslexia is a group of conditions of which 
the most striking clinical feature is the pres- 
ence of a reading disability. When it occurs in 
a patient of normal intelligence, usually male 
and when there is some history of the same 
problem in other members of the family it is 
termed specific developmental dyslexia. In 
most cases there are no other neurologic 
findings except perhaps general clumsiness. 
'The patient reported here died suddenly as a 
result of a fall when he was 20 years old and 
his brain became available for study. It 
showed a consistently wider left cerebral 
hemisphere, an area of polymicrogyria in the 
left temporal speech region, and a mild corti- 
cal dysplasias in limbic, primary, and associa- 
tion cortices of the left hemisphere. It would 
thus seem that at least in this one case there 
was an anatomic base for the dyslexia. (5 
figures, 1 table, 27 references) —David Shoch 


VISUAL-EVOKED POTENTIALS IN THE 
EVALUATION OF “CORTICAL BLIND- 
NESS” IN CHILDREN. Frank, Y., and 
Torres, F. (Dept. Neurol., Univ. Minne- 
sota Hosp., Minneapolis, Minn.). Ann. 
Neurol. 6:126, 1979. 


Visualevoked responses (VERs) to brief 
light flashes were recorded from occipital re- 
gions in a group of 30 “cortically blind" 
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children aged four months to 15 years and 
were compared with those of 31 children of 
similar age range who had the same,type of 
central nervous system diseases but without 
signs or symptoms of blindness. The VERs 
were analyzed for amplitude, number of 
peaks, and morphology, following a method 
used previously by other authors. All the re- 
sponses had some degree of abnormality, but 
there were no significant differences between 
the two groups. The findings suggest that 
recording of VERs is not always an accurate 
method for diagnosis of cortical blindness in 
children since the presence of abnormal re- 
sponses is not incompatible with normal vi- 
sion. Only 1 patient with cortical blindness 
showed no response. (2 figures, 2 tables, 20 
references)—Authors' abstract 


Archives of Ophthalmology 


PSEUDOMONAS CORNEAL ULCER: THE 
CAUSATIVE ROLE OF CONTAMINATED 
EYE COSMETICS. Reid, F. R., and Wood, 
T. O. (Dept. Ophthalmol., Univ. Ten- 
nessee Ctr. for Health Sci., Memphis, 
Tenn.). Arch. Ophthalmol. 97:1640, 
1979. 


The clinical significance of contaminated 
ocular cosmetics is illustrated by the case of a 
47-year-old woman in whom a Pseudomonas 
corneal ulcer developed immediately after she 
sustained minor corneal trauma with a mas- 
cara applicator. Pseudomonas aeruginosa was 
cultured from the corneal ulcer and the mas- 
cara. In addition to the causative role in acute 
corneal ulcers, contaminated eye cosmetics 
contribute to chronic external eye infections. 
Retail eye cosmetics are typically free of con- 
tamination when purchased. The inoculation 
of the cosmetic occurs during normal use. (3 
figures, 7 references) —Authors' abstract 


CHALAZIA AND ROSACEA. Lempert, S. L., 
Jenkins, M. S., and Brown, S. I. (Dept. 
Ophthalmol., Univ. Pittsburgh School 
of Med. Pittsburgh, Pa). Arch. 
Ophthalmol. 97:1652, 1979. 


Fifty-seven percent of patients scheduled 
for excision of chalazia over 19 years of age 
and 64% of patients over the age of 29 were 
found to have rosacea. This compares to an 


incidence in a control group of 12% and 1396 
e 
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respectively. Rosacea was almost twice as 

common in patients with recurrent chalazia as 

in those with only one occurrence. (T 
Ld > 

references)—Authors’ abstract 


CLINICAL SPECULAR MICROSCOPY. I. OP- 
TICAL PRINCIPLES. Il. QUALITATIVE 
EVALUATION OF CORNEAL ENDOTHELI- 
AL PHOTOMICROGRAPHS. Laing, R. A., 
Sandstrom, M. M., and Leibowitz, H. 
M. (Dept. Ophthalmol., Boston Univ., 
Boston, Mass.). Arch. Ophthalmol. 97: 
1714, 1979. 


The first of these two articles describes the 
optics of the specular microscope and shows 
that in addition to a photomicrograph of the 
endothelial mosaic the photographs also show 
a dark area which is the boundary between the 
endothelium and the aqueous. The authors 
point out that the configuration of this bound- 
ary provides important information about the 
posterior corneal surface. In the second of the 
two articles the authors show a series of dia- 
grams illustrating the variations that occur in 
health and disease. Generally, the cells are 
hexagonal and cell boundaries are dark and 
appear as a straight narrow line. Because of 
their hexagonal structure the junction of cells 
results in three angles of intersection, each 
approximately 60°. When abnormalities occur, 
variations in the configuration of the intersec- 
tion become more prominent. Thus there are 
many factors to be evaluated in the interpreta- 
tion of the corneal endothelial mosiac as seen 
with specular microscopy. (14 figures, 7 
references)—David Shoch 


International 
Ophthalmology 
PATHOGENESIS OF PROLIFERATIVE NEO- 
VASCULAR RETINOPATHIES AND THE 
ROLE OF VITRECTOMY. A HYPOTHESIS. 
Machemer, R. (Duke Univ. Eye Ctr., 
Durham, N.C.). Int. Ophthalmol. 1:1, 

1978. 


Proliferative neovascular retinopathies may 
be caused by the release of a hypothetical 
vasoproliferative factor, but mechanical fac- 
tors seem to self-perpetuate the disease as 
well. Contraction of proliferative tissue causes 
vitreous detachment and traction on the retina. 
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Congestion of vascular fronds by traction fur- 
ther stimulates vascularization. Traction on 
vessels results in hemorrhages. Surgical remo- 
val of all intravitreal scaffolds by vitrectomy 
seems to eliminate the development of this 
vicious cycle. Results of vitreous surgery seem 
to indicate that the hypothesis of scaffold 


removal is valid. (11 references)—Author's ab- 


stract 


ISCHEMIC OPTIC NEUROPATHY. Hayreh, 
S. S. (Univ. Iowa Hosp., Iowa City, 
Iowa). Int. Ophthalmol. 1:9, 1978. 


Ischemic optic neuropathy consist of two 
distinct entities: anterior and posterior ische- 
mic optic neuropathies. The anterior form is 
due to interference with the posterior ciliary 
artery supply to the optic nerve head and 
retrolaminar part of the optic nerve; it initially 
presents with visual loss and optic disc edema 
which progresses to optic atrophy in a month 
or two. The posterior form is due to occlusion 
of nutrient arteries to the posterior part of the 
optic nerve; in this condition during the initial 
stages the optic disc is normal in spite of 
marked visual loss, but the atrophy develops 
later on. It is usually not possible to make the 
diagnosis of a posterior involvement of the 
Optic nerve since the disc itself looks normal, 
the symptoms being similar to that of retrobul- 
bar neuritis. On the other hand, anterior ische- 
mic optic neuropathy is usually quite charac- 
teristic ophthalmoscopically and angiographi- 
cally. The most important step is to rule out 
the presence of temporal arteritis since this 
must be treated immediately with large doses 
of cortícosteroid. The author recommends at 
least 80 mg daily with treatment for four to 
eight weeks. (10 figures, 23 references)— 
David Shoch 


GYRATE ATROPHY OF THE CHOROID AND 
RETINA WITH RETICULAR PIGMENTARY 
DYSTROPHY AND  ORNITHINE-KETO- 
ACID-TRANSAMINASE DEFICIENCY. 
Deutman, A. F., Sengers, R. C. A., and 
Trybels, J. M. F. (Inst. Ophthalmol., 
Univ. Nijmegen, Nijmegen, Nether- 
lands). Int. Ophthalmol. 1:49, 1978. 

A ten-year-old white girl is presented with 
gyrate atrophy of the choroid and retina. She 
also showed reticular pigmentations at the 
level of the retinal pigment epithelium tem- 


poral to both maculas. 
A generalized hyperornithinaemia was dem- 
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onstrated in this patient and cultured fibro- 
blasts established the underlying ornithine- 
ketoacid-transaminase deficiency for the first 
time. Neither pharmacologic doses of vitamin 
B6 nor restriction of dietary protein resulted in 
a significant decrease of the serum ornithine 
concentration. (9 figures, 27 references)— 
Authors' abstract ° 


MEASUREMENT OF VISUAL RESOLUTION 
AT HIGH LUMINANCE LEVELS IN PA- 
TIENTS WITH POSSIBLE DEMYELINAT- 
ING DISEASE. Enoch, J. M., Campos, E. 
C., Greer, M., and Trobe, J. (Depts. 
Ophthalmol. and Neurol., Univ. Flori- 
da College Med., Gainesville, Fla.). Int. 
Ophthalmol. 1:99, 1979. 


An interferometric acuity device (Takata) 
has been used to study visual resolution in 
individuals with possible demyelinating dis- 
ease. The instrument employed provides a 
large field with a continuous range of grid or 
fringe frequencies and a relatively intense (105 
mean photopic trolands) stimulus. After a 
brief period of time with eyes closed, resolu- 
tion thresholds of patients are repeatedly de- 
termined during a five minute period. In all 
individuals suspected of having a demyelinat- 
ing disease tested to date, a fall off in resolu- 
tion capability has been found in time when 
using this intense stimulus display. This oc- 
curs whether eye signs have been present, are 
present or have not yet been observed. Normal 
observers do not exhibit comparable decre- 
ments. The fall off in resolution capability 
may or may not occur at lower stimulus levels, 
and is often not revealed when testing routine 
Snellen acuity. Outer and inner retinal pathol- 
ogy (division based on vascular support) do 
not cause a comparable fall off in resolution in 
time. The interferometric acuity test is a non- 
invasive, easily applied test. (4 figures, 9 
references)—Authors' abstract 


Journal of the American 
Medical Association 
AN EVALUATION OF IRIDOLOGY. Simon, 
A., Worthen, D., and Mitas, J. A. (Univ. 
California and Veterans Admin. Med. 
Ctr. San Diego, Calif.) J.A.M.A. 242: 
1385, 1979. 


Iridology is an analysis of health based on 
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examination of the iris of the eye. One hun- 
dred forty-three patients had photographs 
taken of both eyes. Ninety-five patients were 
free of kidney disease, defined as a creatinine 
level of less than 1.2 mg/dL (mean, 0.8 mg/ 
dL), and 48 had kidney disease severe enough 
to raise the plasma creatinine level to 
1.5 mg/dL or greater (mean, 6.5 mg/dL). 
Three ophthalmologists and three iridologists 
viewed the slides in a randomized sequence 
without knowledge of the number of patients 
in the two categories or any information about 
patient history. Iridology had no clinical or 
statistically significant ability to detect the 
presence of kidney disease. Iridology was 
neither selective nor specific, and the likeli- 
hood of correct detection was statistically no 
better than chance. (1 figure, 4 tables, 15 
references)—Authors' abstract 


TIMOLOL AND MYASTHENIA GRAVIS. Sha- 
ivitz, S. A. (West Palm Beach, Fla.). 
J.A.M.A. 242:1611, 1979. 


A 71-year-old man had moderate genera- 
lized myasthenia gravis, fairly well controlled 
with pyridostigmine. An open-angle glaucoma 
was diagnosed and timolol therapy begun. 
Twenty-four hours later the patient reported a 
marked deterioration of his myasthenic state. 
He began having severe dysarthria and diffi- 
culty swallowing and his double vision and 
ptosis became much worse. The timolol thera- 
py was stopped and within 24 hours the pa- 
tient was back to his original state. There have 
been previous reports on systemically admin- 
istered beta-adrenergic blocking agents caus- 
ing or worsening myasthenia gravis, but this is 
the first time that such as eventuality has been 
reported from the use of topical beta- 
adrenergic blocker. Thus, in addition to asth- 
ma and heart disease careful questioning must 
include reference to myasthenia gravis before 
prescribing timolol therapy. (1 reference)- 
David Shoch 


Journal of Neurosurgery 


CAVERNOUS HEMANGIOMA OF THE OR- 
BIT. Harris, G. J., and Jakobiec, F. A. 
(Dept. Ophthalmol., Med. Coll. Wis- 
consin, Milwaukee, Wis., and Dept.* 
Ophthalmol, Columbia Univ. Coll. 
Physicians and Surgeons, New York, 
N.Y.). J. Neurosurg. 51:219, 1979. 
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The clinical and pathological data of 66 
patients with orbital cavernous hemangioma 
are presented. This tumor occurs in females 
more frequently than in males, and has its 
peak incidence in early middle age. Visual 
disability results from a high degree of relative 
hyperopia or from optic-nerve compression. 
Postural or temporal variation in proptosis is 
not characteristic. Multiple cavernous heman- 
giomas are rare, but may occur simultaneously 
or separated by long intervals. In this series, 
incompletely excised lesions did not cause 
recurrent proptosis. Relative hyperopia may 
persist, in spite of complete removal of the 
tumor. Improved preoperative localization 
with modern techniques appears to be reduc- 
ing the morbidity associated with surgical 
excision of the lesion. A local hemodynamic 
disturbance may initiate proliferation of vas- 
cular channels that undergo progressive ecta- 
sia. Growth of the lesion may occur intrinsi- 
cally by the budding-off of capillary channels 
from cavernous spaces into the interstitium. 
Clinical and pathological findings fail to dem- 
onstrate any relationship between this lesion 
and capillary hemangioma of childhood. (7 
figures, 20 references)—Authors' abstract 


SPHENOIDAL PNEUMOSINUS DILATANS 
WITH BILATERAL OPTIC NERVE MENIN- 
GIOMAS. Hirst, L. W., Miller, N. R., and 
Allen, G. S. (Neuro-Ophthalmol. Unit, 
Wilmer Inst, and Dept. Neurosurg., 
Johns Hopkins Hosp., Baltimore, Md.). 
J. Neurosurg. 51:402, 1979. 


The differential diagnosis of a painless 
slowly progressive optic atrophy in the ab- 
sence of other neurologic signs or radiolo- 
gic abnormalities lies between progressing 
space-occupying lesions and rare optic neuri- 
tides such as Leber's optic atrophy. In general, 
in the absence of familial history of Leber's 
disease, surgical exploration remains the only 
method of establishing a firm diagnosis. 
Pneumosinus dilatans is a rare condition char- 
acterized by enlargement of the paranasal si- 
nuses without localized bone changes. These 
patients have a slowly progressive loss of 
visual acuity and sometimes bitemporal field 
defects for reasons as yet unexplained. Such 
was the case in the patient reported here and 
surgery was advised in order to make a defini- 
tive diagnosis. The authors found bilateral 
optic nerve meningiomas. These were at the 
intracranial end of the optic canal on both 


sides and since they were continuous with the 
© 


sheaths of the optic nerve they were not re- 
moveds but the optic canals on both sides were 
unroofed. Apparently there are two other such 
cases recently reported which support the the- 
ory that sphenoidal pneumosinus dilatans as- 
sociated with progressive optic neuropathy 
may represent a sign of occult meningioma. (2 
figures, 2 tables, 15 references)—David 
Shoch 


Pediatrics 


THE RIGHT NOT TO READ. Snyder, R. D. 
(Depts. Pediatr., and Neurol., Univ. 
New Mexico Medical Center, Albu- 
querque, N.M.). Pediatrics 63:791, 
1979. 


Skill in reading is desirable. However, the 
importance of reading may be overemphasized 
in schools. Reading skills are determined rela- 
tively and not absolutely. Thus, relatively poor 
readers will persist. Schools cannot eradicate 
individual differences. Biological makeup and 
societal pressures are the important factors in 
determining reading skill. Present methods of 
reading remediation are of questionable effi- 
cacy and are traumatic to some children. Time 
with its associated normal development suc- 
ceeds in remediating the majority of children 
with dyslexia. Most poor readers eventually 
attain reading levels that enable them to com- 
prehend the types of printed materials com- 
monly encountered. If a child finds reading 
difficult or distasteful, that child should be 
encouraged to read but should have the right 
not to be forced to read. (21 references)— 
Author's abstract 


Practitioner 


EYE PROTECTION. Ensor, G. F. Practi- 
tioner 223:61, 1979. 


After routine discussion of some of the usual 
hazards to the eye, the author describes some 
unusual injuries. For example, in Malaysia 
badminton represents the greatest ocular haz- 
ard in sport, while at the Royal Adelaide 
Hospital in Australia, 32% of the eye injuries 
are incurred by squash racquets players either 
from the ball or from the racket. Fliers have an 
unusual hazard in that they are occasionally 
struck by birds and the eye can be injured 
either by a piece of bird or from cockpit 
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transparencies. The author advises that air  ophilized and then implanted on the chorioal- 
crews wear a helmet-mounted visor of trans-  lantoic membrane (CAM) of 10-day-old chick 

. . . parent material, such as polycarbonate, at least embryos for bioassay. The angiogenesis ca- 
F^ 3 mm thick. In general, he also disapproves of pacity of each sample was graded as negative 
: the use of contact lenses for people in danger- or positive. Nine of ten patients with histologi- 
ous situations since the contact lens may be cally proven retinoblastoma had positive vas- 

hard to find after an injury to the face. (7° cular responses. Seven of 11 patients with 
figures)—David Shoch choroidal malignant melanoma had a positive 
response to their — humor on the CAM. 

Aqueous samples from eyes with an iris and 

Surgery ciliary body malignant melanoma and a meta- 

ANGIOGENESIS CAPACITY AS A DIAGNOS- static breast carcinoma to the iris had a posi- 

TIC MARKER FOR HUMAN EYE TUMORS. tive angiogenic response. By contrast, only 


Tapper, D., Langer, R., Bellows, A. R, °° of 15 patients undergoing operation for 
cataracts, glaucoma, or other nonmalignant 


3” 


° and Folkman, J. (Dept. Surg., Chil- Scular disease showed an angiogenesis re- 
| dren's Hosp. Med. Ctr., Boston, Mass.). sponse. The one patient who had a positive 
| Surgery 86:36, 1979. assay later developed lymphocytic leukemia. 
| » These studies show that certain intraocular 


Solid tumors have the capacity to continu- tumors display angiogenesis capacity before 

í . ously stimulate the proliferation of new capil- clinically evident neovascular changes of 

laries. Aliquots (0.1 cc) of aqueous humor floating tumor cells are seen. Patients without 

were aspirated from the anterior chamber of tumors showed no angiogenesis response. (4 

* the eye of 38 patients undergoing elective figures, 1 table, 14 references)—Authors’ ab- 
ophthalmologic surgery. The material was ly-  stract 
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EUROPEAN OPHTHALMIC PATHOLOGY 
SOCIETY ANNUAL MEETING 


The European Ophthalmic Pathology Society 
held its annual meeting in Brussels, Belgium, May 
14-17, 1979. Hugh Greer of Melbourne, Australia, 
was the guest of honor. The scientific program 
included 39 case presentations by members and 
guests from 17 countries. For each presentation, a 
protocol, histopathologic sections, and appropriate 
clinical or macroscopic transparencies were provid- 
ed. 

The majority of case presentations dealt with 
inflammatory and metabolic disorders involving the 
globe, orbit, or eyelid and the discussion was con- 
cerned predominantly with the nature of the bio- 
chemical disturbance. Malignant disease was also a 
prominent subject of the presentation. The remain- 
der of the cases provided examples of congenital 
malformation of the ocular tissues. 

The 33 members who attended were as follows: K. 
Arnesen (Norway); N. Ashton, (United Kingdom); J. 
Babel (Switzerland); E. Balestrazzi (Italy); D. R. 
Barry (United Kingdom); P. Bec (France); M 
Brihaye-van  Geertruyden (Belgium); A. Brini 
(France); J. G. Cunha-Vaz (Portugal); B. Daicker 
(Switzerland); P. Dhermy (France); P. C. Donders 
(Holland); H. Fanta (Austria); A. Garner (United 
Kingdom); A. Hamburg (Holland); M. Hanseens 
(Belgium); A. Henriquez (Spain); O. A. Jensen 
(Denmark); E. Kock (Sweden); E. Landolt (Switzer- 
land); W. R. Lee (United Kingdom); O. Litricin 
(Yugoslavia); O.-E. Lund (Germany); W. A. Man- 
schot (Holland); J. Mullaney (Ireland); G. O. H. 
Naumann (Germany); A. H. Nover (Germany); M 
Quintana (Spain); R. Seitz (Germany); F. H. Stefani 
(Germang); A. Tarkkanen (Finland); D. Toussaint 
(Belgium); and M. Vogel (Germany). 

S. Ry Andersen (Denmark) and G. Morgan ( Unit- 
ed Kingdom) were unable to attend. 

The five guests attending were R. Haddad (Aus- 
tria): J. Libert (Belgium); H. Offret (France); J. G. 
Orsoni (Italy) and F. Weber (Switzerland). A. H. S. 
Rahi (United Kingdom) was elected to membership. 

Daniel Toussaint (Belgium) acted as host for the 
meeting. His excellent organization included a stim- 
ulating and enjoyable social program. Her Royal 
Highness, Princess Paola of Liege, granted her pa- 
tronage to the meeting and graciously attended both 
the reception and the annual dinner. 

'*'The next meeting of the Society will be held in 
Stockholm, Sweden, with E. Kock as Organizing 
Secretary. 
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XVIII SYMPOSIUM OF THE 
INTERNATIONAL SOCIETY FOR 
CLINICAL ELECTROPHYSIOLOGY OF 
VISION 


The XVIIIth Symposium of the International 
Society for Clinical Electrophysiology of Visione 
will be held in Amsterdam May 18-22, 1980. For 
further information, write Professor H. Spekreijse, 
Netherlands Ophthalmic Research Institute, P.O. 
Box 6411, 1005 EK Amsterdam, The Netherlands. 


EIGHTH SYMPOSIUM OF SOCIETAS 
INTERNATIONALIS DE DIAGNOSTICA 
ULTRASONICA IN OPHTHALMOLOGIA 


The Eighth Symposium of Societas International- 
is de Diagnostica Ultrasonica in Ophthalmologia 
will be held in Nijmegen, Sept. 16-19, 1980. For 
further information, write Johan M. Thijessen, 
Ph.D., Institute of Ophthalmology, University of 
Nijmegen, St. Radboudhospital, 6500 HB Nijmegen, 
The Netherlands. 


UNIVERSITY OF CHICAGO: ANNUAL 
ALUMNI DAY 


The Department of Ophthalmology of the Univer- 
sity of Chicago will hold its Annual Alumni Day 
March 5, 1980. The guest speaker is Steven C. 
Kramer, chairman of the Department of Ophthal- 
mology, University of California, San Francisco. 
The staff and residents of departments of ophthal- 
mology, University of Chicago alumni, and other 
physicians are invited to attend. There will be a 
full-day scientific program, buffet luncheon, and 
reception following the afternoon program. Regis- 
tration will be at 9:00 A.M. with the program sched- 
uled to begin at 9:30 in Room P-117, Albert Merritt 
Billings Hospital, 950 East 59th Street, Chicago. 
There is no charge. 

For further information, write Mrs. Karin Cassel, 
Eye Research Laboratories, University of Chicago, 
939 E. 57th St., Chicago, IL 60637; telephone (312) 
947-6064, 


WILLS EYE HOSPITAL: GLAUCOMA 
SERVICE ANNUAL CONFERENCE 
The annual conference of the Glaucoma Service 


of Wills Eye Hospital will be held June 6 and 7, 
1980. For further information, write Kenneth Benja- 
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min, M.D., c/o Glaucoma Service, Wills Eye Hospi- 
tal, 1601 Spring Garden Street, Philadelphia, PA 
19130. 


PERSPECTIVES IN BIOLOGY AND 
MEDICINE: DWIGHT J. INGLE 
MEMORIAL AWARD ° 


Perspectives in Biology and Medicine has an- 
nounced the Dwight J. Ingle Memorial Award for 
authors under 35 years of age: a $500 award for the 
best essay (in English) submitted between March 1, 
1980 and December 31, 1980. For further informa- 
tion, write the Editorial Office, Perspectives in Biol- 
ogy and Medicine, Culver 403, 1025 E. 57th St., 
Chicago, IL 60637. 


TEXAS TECH UNIVERSITY HEALTH 
SCIENCES CENTER/TEXAS 
OPHTHALMOLOGICAL ASSOCIATION: 
OCULAR PLASTIC SURGERY COURSE 


The Department of Ophthalmology and Visual 
Sciences and the Office of Continuing Education of 
the Texas Tech University Health Sciences Center, 
in conjunction with the Texas Ophthalmological 
Association, will present a two-day conference on 
ophthalmic plastic and reconstructive surgery in El 
Paso, Texas, Jan. 18 and 19, 1980. For further 
information, write Rita Chrane, Office of Continu- 
ing Education, Texas Tech University Health Sci- 
ences Center, Lubbock, TX 79430. 


AMERICAN ASSOCIATION FOR PEDIATRIC 
OPHTHALMOLOGY AND STRABISMUS: 
SIXTH ANNUAL MEETING 


The American Association for Pediatric Ophthal- 
mology and Strabismus will hold their sixth annual 
meeting April 2-5, 1980, in San Diego, California. 
For further information, write Ms. Pam Burroughs, 
Dept. of Ophthalmology, Dept. of the Navy, Naval 
Regional Medical Center, San Diego, CA 92134. 


UNIVERSITY OF PENNSYLVANIA ALUMNI 
OPHTHALMOLOGICAL ASSOCIATION: 
ANNUAL MEETING 


The University of Pennsylvania Alumni Ophthal- 
mological Association will hold its annual meeting 
May 15-17, 1980. The subject of this year’s symposi- 
um is “Surgery of the anterior segment.” Registra- 
tion is $200 for practicing ophthalmologists and 
$175 for University of Pennsylvania Ophthalmolog- 
ical Alumni. For further information, write David 
M. Kozart, M.D., Scheie Eye Institute, 51 N. 39th 
St., Philadelphia, PA 19104. 


HARVARD MEDICAL SCHOOL: 
GLAUCOMA COURSE 


Harvard Medical School will hold a glaucoma 
course at the Massachusetts Eye and Ear Infirmary 
April 9-11, 1980. For further information, write 
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Department of Continuing Education, Harvard 
Medical School, 25 Shattuck St., Boston MA 02115. 


J. G. F. Worst: Two-Day 
INSTRUCTIONAL COURSES ON 
INTRAOCULAR LENS IMPLANTATION 


J. G. F. Worst, has scheduled the following two- 
day instructional courses on intraocular lens im- 
plantation; Feb. 10 and 11, April 27 and 28, Sept. 7 
and 8, and Nov. 16 and 17, 1980. For further 
information, write Mrs. Josine L. van der Valk, 
Julianalaan 11, 9751 BM Haren, Gn, Holland. 


UNIVERSITY OF TENNESSEE: 
NINTH ANNUAL RESIDENTS DAY 


The Ninth Annual University of Tennessee Resi- 
dents Day will be held at the University of Tennes- 
see College of Medicine at Memphis, Tennessee 
Feb. 29, 1980. For further information write, Roger 
L. Hiatt, University of Tennessee College of Medi- 
cine, Dept. of Ophthalmology, Suite 837, 858 Madi- 
son Ave., Memphis, TN 38163. 


PERSONALS 
DaviD H. HUBEL AND 
TORSTEN W. WIESEL 


David H. Hubel and Torsten N. Wiesel of the 
Department of Neurobiology of the Harvard Medi- 
cal School have been named the 1979-1980 recipi- 
ents of the Dickson Prize in Medicine from the 
University of Pittsburgh. 


FIGHT FOR SIGHT, INC.: 
1979-1980 AWARDS 


Charles A. Perera, M.D., Chairman of the Scientif- 
ic Advisory Committee, Fight for Sight, Inc., an- 
nounced that the support extended for the current- 
year includes the following: 11 student fellowships; 
13 postdoctoral research fellowships; 22 grants-in- 
aid; five clinical research service grants; and five 
travel awards. Additionally, two Fight for Sight 
citations were awarded for the year 1979, one for 
outstanding achievement in basic research and the 
other for outstanding achievement in clinical re- 
search. 

The closing date for receipt of applications for the 
award year 1980-1981 is March 1, 1980. Requests for 
application forms and any questions with regard to 
the Fight for Sight research awards program should 
be directed to Secretary, Fight for Sight, Inc. (at its 
new address), 139 East 57th St, New York, NY 
10022, in writing only and not by telephone. 

Members of the Fight for Sight Scientific Advisp- 
ry Committee are as follows: Bernard Becker, Good- 
win M. Breinin, Charles J. Campbell, Claes 
Dohlman, Thomas D. Duane, Morton F. Goldberg, 
Paul Henkind, Herbert E. Kaufman, Arthur H. 
Keeney, Carl Kupfer, Alan M. Laties, A. E. 
Maumenee, Frank W. Newell, Edward W. B®. Nor- 
ton, G. Richard O'Connor, Arnall Patz, Steven M. 
Podos, Harris Ripps, Harold G. Scheie, Bradley R. 
Straatsma, Myror Yanoff, and Thom Zimmerman. 


1118 AMERICAN JOURNAL OF OPHTHALMOLOGY 


FIGHT FOR SIGHT, INC., AWARDS 


INVESTIGATOR AND [NSTITUTION 


David H. Abramson, M.D. 
New York Hospital-Cornell 
Medical Center 

New York, New York 


Deric M. Bownds, Ph.D. 
University of Wisconsin 
Madison, Wisconsin 


B. Britt Bromberg, Ph.D. 
Louisiana State University 
New Orleans, Louisiana 


Ronald Burde, M.D. 
Washington University 
St. Louis, Missouri 


Emilio Campos, M.D. 
Louisiana State University 
New Orleans, Louisiana 


M. James C. Crabbe, M.D. 
University of Oxford 
Oxford, England 


Michael W. Dunn, M.D. 
New York Medical College 
Valhalla, New York 


Howard Eggers, M.D. 
Columbia University 
New York, New York 


Leslie S. Fujikawa, M.D. 
Pacific Medical Center 
San Francisco, California 


Robert Hendricks, M.D. 
University of Illinois 
Chicago, Illinois 


Stephen K. Itaya, Ph.D. 
University of Iowa 
Iowa City, Iowa 


Paul Kaufman, M.D. 
University of Wisconsin 
Madison, Wisconsin 


$ohn L. Keltner, M.D. 
University of California 
Davis, California 


M. Cristina Kenney, Ph.D. 
. University of California 
Davis, California 


1979-1980 


GRANTS-IN-AID 


PROJECT TITLE 


Tear and aqueous assay for 
diagnosis of ocular tissue 


Light induced dephosphorylation 
of photoreceptor membranes 


Cholinergic receptor distribution 
and function in ocular ciliary 
processes and associated uvea 


The pupil-A neuroanatomical 
study 


Studies of fixation in amblyopia 


Crosslinks and glycosides of 
scleral collagen in relation 
to degenerative myopia 


Glucocorticoid levels in human 
aqueous humor 


Clinical evaluation of a new 
amblyopia treatment 


Immune mechanisms in the human 
corneal allograft reaction 


HSV-1 Replication in lymphocytes 
from patients with recurrent 
herpetic corneal lesions 


The location of the retinal 


circadian regulator 


Ciliary body circulation 
in monkeys 


Mass visual field screening 


Effect of aqueous humor on 
collagen synthesis by rabbit 
corneal endothelial cells in vitro 


DECEMBER, ‘T979 


AMOUNT 
AWARDED 


$4,000 


3,000 


4,275 


4,500 


6,000 


3,300 


0,000 


3,500 


6,500 


7,725 


4,000 


6,980 


7,000 


6,000 
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INVESTIGATOR AND INSTITUTION 


Kenneth R. Kenyon, M.D. 
Eye Research Institute 

of Retina Foundation 
Boston, Massachusetts 


J. Fraser Muirhead, M.D. 
University of California 
San Francisco, California 


Richard M. Pino, Ph.D. 
University of California 
San Francisco, California 


William A. Renie, M.D. 
Johns Hopkins University 
Baltimore, Maryland 


P. Vijay Sarthy, Ph.D. 
Baylor College of Medicine 
Houston, Texas 


Burton F. Schall, Ph.D. 
Montefiore Hospital & 
Medical Center 

Bronx, New York 


Khalid F. Tabbara, M.D. 
University of California 
San Francisco, California 


Michael E. Yablonski*, M.D. 
Mount Sinai School of Medicine 
New York, New York 


INSTITUTION 


New York Hospital-Cornell 
Medical Center 
New York, New York 


NEWS ITEMS 


PROJECT TITLE 


Experimental xerophthalmia and 
keratomalacia in vitamin A 
deficiency 


* 
Etidronate therapy of experimental 
band keratopathy 


Permeability and development of 
rat choriocapillaris and Bruch's 
membrane 


Experimental retinal 


neovascularization 


Biochemical studies of isolated 
cells from mammalian retina 


Quantitative ultrastructure of the 
developing blood-retinal barrier 


Acute ocular toxoplasmosis in sub- 
human primates 


The flurophotometric measurement 
of aqueous flow 


DEPARTMENTAL AWARD 


CHIEF OF DEPARTMENT 


D. Jackson Coleman, M.D. 


POSTDOCTORAL RESEARCH FELLOWSHIPS 


INVESTIGATOR 
AND INSTITUTION 


Fabian A. Abraham*, M.D. 
Kresge Eye Institute 
University of Michigan 
Detroit, Michigan 


Lary D. Andrews, Ph.D. 
Baylor College of Medicine 
Houston, Texas 


*Continuation Award 


DIRECT SUPERVISOR 


Mathew Alpern, M.D. 


Robert E. Anderson, M.D. 


PROJECT TITLE 


and disease 


changes in the 
retina 


Regional difference 
in the physiology 
of human retinal 
adaptation in health 


Age-related chemical 
and morphological 


ha 
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AMOUNT 
AWARDED 


* $5,500 


3,020 


5,100 


5,000 


3,900 


4,875 


8,500 


6,000 


AMOUNT 
AWARDED 


$5,000 


AMOUNT 
AWARDED 


$8,500 


4,900 
(supple- 
mental 
support) 


. P * 
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AMOUNT 

INVESTIGATOR ; DiRECT SUPERVISOR PROJECT TITLE AWARDED 

AND INSTITUTION 

John Donnelly, Ph.D. John H. Rockey, M.D. Immunopathology of $8,000 


Scheie Eye Institute 
University of Pennsylvania 
Philadelphia, Pennsylvania 


infections of 

the eye: Onchocerca 
Cervicalis infection 
of the eye as a model 
for human ocular 


Onchocerciasis 
Lewis S. Feiler Gilbert Smolin, M.D. Cornea transplantation 8,000 
Francis I. Proctor Foundation in rabbits after the 
University of California induction of specific 
San Francisco, California immune unresponsiveness 

using purified mixed 

leukocyte culture- 

activated T lymphoblasts 

as autoimmunogen 
Ingrid Floren, M.D. Anita Hendrickson, Ph.D. Transmitter analysis in 8,000 
University of Washington the primate visual 
Seattle, Washington system 
Anthony Hajek, Ph.D. Paul F. Palmberg, M.D. Human trabecular 8,000 
Washington University endothelial cell 
St. Louis, Missouri culture 
Lindesay Harkness*, Ph.D. John E. Dowling, Ph.D. The organization of 3,000 
The Biological Laboratories chameleon fovea (short 
Harvard University term) 
Cambridge, Massachusetts 
Elizabeth Hodapp, M.D. Mitchel Wolf, M.D. The visually evoked 8,000 
Washington University responses of ocular 
St. Louis, Missouri hypertensive glaucomatous 

and normal individuals 
James F. Jackson*, Ph.D. Richard Axel, Ph.D. In vitro amplification of 1,875 
Columbia University of the sequences coding (short 
New York, New York for the lens of crystallin term) 

proteins 
Laurie Raymond, M.D. Bernard Jacobson, Ph.D. Search for a vascular 8,000 
Boston Biomedical Research inhibitory factor in 
Institute the vitreous 
Boston, Massachusetts 
Norman Reinach, M.D. Jules L. Baum, M.D. Isolation and growth 4,800 
New England Medical Center of corneal epithelium (supple- 
Hospital by a collagenase- mental 
Boston, Massachusetts separation technique support) 
William A. Renie, M.D. Daniel Finklestein, M.D. Experimental retinal 6,667 
Johns Hopkins University neovascularization (short 
Baltimore, Maryland term) 
Michael Rudy*, M.D. Seymour Zigman, Ph.D. Enhancement of ocular 1,250 
The University of Rochester tissue damage in aphakia (short 
Rochester, New York by radiant energy II term) 


*Continuation Award 


SUE 


— 
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INVESTIGATOR AND INSTITUTION 


James C. Ahn 
Boston University 
Boston, Massachusetts 


James H. Brougham 
Scheie Eye Institute 
University of Pennsylvania 
Philadelphia, Pennsylvania 


(Burroughs Wellcome Co. Fund) 


Michael Chaitin 

Tules Stein Eye Institute 
University of California 
Los Angeles, California 


Jeannine Christenson 
Louisiana State University 
New Orleans, Louisiana 


Dennis M. Defoe 
University of California 
Los Angeles, California 


(Abraham Silver Memorial Fund) 


Horatio S. Eustis, Jr. 
Louisiana State University 
New Orleans, Louisiana 


Kenneth Greenberg 


Mt. Sinai School of Medicine 


New York, New York 


Andrew T. Ishida* 
University of California 
Los Angeles, California 


(Burroughs Wellcome Co. Fund) 


John G. Ivanoff 

Scheie Eye Institute 
University of Pennsylvania 
Philadelphia, Pennsylvania 


(Burroughs Wellcome Co. Fund) 


Martin Katz 
University of California 
Santa Cruz, California 


(James Thurber Memorial Fund) 


Richard W. Reichert 
University of Florida 
Gainesville, Florida 


(Burroughs Wellcome Co. Fund) 


*Continuation Award 


NEWS ITEMS 


STUDENT FELLOWSHIPS 


DIRECT SUPERVISOR 


PROJECT TITLE 


Allen Kupferman,.Ph.D. Quanitation of 


Herbert Blough, M.D. 


Michael Hall, Ph.D. 


Randall Olson, M.D. 


Dean Bok, Ph.D. 


Keith Morgan, M.D. 


Steven M. Podos, M.D. 


Gordon Fain, Ph.D. 


Herbert Blough, M.D. 


Edward Dratz, Ph.D. 


Joseph Metcalf, Ph.D. 


inflammation in 

the anterior chamber 
and its response to ' 
therapy 


Isolation of receptors 
for the fusion factor 
of Herpesvirus 


The role of actin in 
photorecptor cell 
disk shedding 


Donor eye contamination 
as relates to cause of 
death: Investigated 
aqueous culture by para- 
centesis : 


Autoradiographic studies 
of vitamin A metabolism 
by the vertebrate retina 


Effect of orgotein on 
corneal alkali burns 


Corneal penetration of 
flurbiprofen 


Biochemical characteriza- 
tion of photoreceptor- 
bipolar-ganglion-retina 


Characterization of Herpes 


virus carbohydrates 


Mechanism of aging in 
the mammalian eye 


The role of the T-lymphocyte 


in herpetic stromal 
keratitis 
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AMOUNT 
eAWARDED 


$600 


900 


900 


900 


900 


700 


900 


900 


900 


900 
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FIGHT FOR SIGHT CITATIONS 
e 


For Achievement in Basic Research: Awarded to Gerald J. Chader, Ph.D., Laboratory of Vision 
Research, National Eye Institute, Bethesda; Leo Lui, Ph.D., Laboratory of Vision Research, 
National Eye Institute, Bethesda; Gopal Krishna, Ph.D., National Heart, Lung and Blood Institute, 
National Institutes of Health, Bethesda; Gustavo Aguirre, V.M.D., Section of Ophthalmology, 
University of Pennsylvania School of Veterinary Medicine, Philadelphia, for their paper entitled 
“Cyclic GMP phosphodiesterase protein activator: Involvement in retinal degeneration" ....... $ 500 


For Achievement in Clinical Research: Awarded to Richard L. Anderson, M.D. and Sally A. 
Baumgartner, Department of Ophthalmology, The University of Iowa, Iowa City, for their paper 
entitled “Strabismus and Amblyopia in ptosis patients” .................... ............ $ 500 


CLINICAL RESEARCH SERVICE PROJECTS 


*Columbia-Presbyterian Medical Center, New York City - Howard M. Eggers, M.D., Director 


(Established: T96 sc eoi idees ah atin Oe ous t ak Seah Eta ase Bera elas $20,000 
*Eye Institute of New Jersey, New Jersey College of Medicine, Newark - Anthony R. Caputo, M.D., 
Director (Established 1970).«. . . . . . .. ....... ba x nec Ce SE a cte aoa e Dee e RD AUR SIRO ee 23,318 
*Eye and Ear Hospital of Pittsburgh - David A. Hiles, M.D., Director (Established 1967)....... 12,340 
*The Wills Eye Hospital, Philadelphia, - Donelson R. Manley, M.D., and Joseph H. Calhoun, 
Co-Directors (Established 1964) . . . . . ... .............. .... .... . .. . .. . ............. 29,500 


University of Miami, Bascom Palmer Eye Institute - John T. Flynn, M.D. (Support towards the 
Childrens 5,000 


*Continuation Award to the Fight for Sight Children's Eye Clinics 


TRAVEL AWARDS 


This facet of the Fight for Sight research program was initiated in 1975 through a Grant to the 
organization by the House of Vision, Inc., Chicago. These awards are to defray travel and per diem costs (in 
whole or in part), and are intended primarily to assist residents in ophthalmology with a minimum of one 
year’s training who are authors or co-authors of a paper to be presented at a scientific meeting, or to 
participate in a symposium or seminar to which the candidate may make a significant contribution. 


AMOUNT 
INVESTIGATOR INSTITUTION AWARDED 
Samuel G. Jacobson, M.D. Massachusetts Eye and Ear $500 
Infirmary 
Boston, Massachusetts 
Walter M. Jay, M.D. The University of Chicago 400 
Chicago, Illinois 
Jon Polansky, M.D. University of California 400 
San Francisco, California 
Linas A. Sidrys, M.D. The University of Chicago 400 
° Chicago, Illinois 
Mark D. Stern, M.D. Columbia University 400 


New York, New York 


Y 
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WHEN THE DOCTOR DIES - 





You will probably need to know these items: 


28. 


29. 


30. 


3l. 
32. 


33. 


34 


. Social Security Number or Taxpayer's Identifica- 


tion Number 


. Accountant or Estate Planner: Name, address, 


phone number 


. Attorney: Name, address, phone number 
. Employee(s): Name(s), address(es), phone num- 


ber(s), details of termination of services 


. Insurance Agent (and/or Estate Planning Man- 


ager): Name, address, phone number 


. Stockbroker: Name, address, phone number 
. Trust (if established): Name of Trustee, address, 


phone number, name of bank's representative, 
phone, extension if the trustee is a bank 


. Will: Location, location of any codicils 
. Home: Location of deed, mortgage papers, etc. 
. Office: Location of deed or fease, mortgage 


papers, duration of lease or mortgage, provision 
for settling in event of death 


. Other real estate: Location(s) of deed(s) or 


mortgage paper(s) 


. Life Insurance: Location of policies 
. Other [nsurance: Location of policies 
. Temporary coverage of the Practice: Name, ad- 


dress and phone number of an associate 


. Securities: Location of policies 
. Current unpaid bills: Location 
. Outstanding 


obligations: Notes, mortgages, 
pledges, charge accounts, credit checking ac- 
counts, etc. Details 


. Safety Deposit Box(es): Location(s), number(s), 


location of keys 


. Savings Account(s): Location(s) of passbook(s) 
. Checking Account(s): Location(s), location(s) of 


checkbook(s) 
. Financial Records: Location 


. Cash: Location of receipts, unbanked cash, source 


of cash for immediate needs 


. Tax Information: Location 
. Accounts Receivable: Location, the Doctor's views 


on collecting current and delinquent bills 


. Notes, loans, mortgages, etc., due from others: 


Location of items 


. Notifying patients: Method preferred by the doc- 


tor, location of appointment book 


. Notification: Hospital(s)—(Administrator), phone 


numbers: colleagues, phone numbers, Societies, 
etc., phone numbers 

Veterans Administration: Branch of Service, date 
of discharge, service number, VA number(s), lo- 
cation of discharge papers 

Blue Cross, etc.: Policy numbers of Blue Cross, 
Blue Shield and other Health Insurance (see later 
discussion) 

Narcotics: Location of drugs, tax stamp, narcotics 
ledger, narcotics order hook 

Equipment (major): Purchase price, sales outlet 
The Doctors views on disposition of property, 
securities, anticipated income, etc. 

Birth and Marriage Records: Location 

. Citizenship Papers (if applicable): Location 


* [n addition to the foregoing but subject to’ the rights 


and duties of the Executor or Administrator, you may 
become involved with the following: 


|l. Probate of the Will: Your attorney will do 
this. 


il. Disposition of narcotics, drug samples and 
medications. You should contact your Regional Office 
of the Bureau of Narcotics and Dangerous Drugs, 
U.S. Department of Justice, requesting disposition 
forms which must be completed and returned. 


IH. Patient Records: 


A. These are important and confidential 
records which should be carefully preserved. Ap- 
parently there is no set limit of time specified by 
law. 


B. The contents of such records should be 
disclosed to another physician only if the patient 
so requests. Such a request should be in writing 
and should be retained with the records. Normally, 
the records are confidential and diagnostic infor- 
mation in them should not be disclosed directly to 
the patient because of the risk that he might mis- 
interpret them. 


C. All patients’ medical records should be 
kept for a minimum of ten years. Records of pa- 
tients who were minors when treated should he 
preserved until two years after the patient reaches 
twenty-one. When possible, records should be kept 
for twenty-five years. it should be kept in mind 
that requirements for the retention of medical 
records may vary from state to state. Accordingly, 
before any medical records are destroyed or dis- 
posed of, local requirements should be verified 
with either the attorney for the estate ar the local 
medical society. Financial records should be kept 
for five years, which is the statute of limitations 
on such information. 


IV. Telephone: If there is an answering service, 
this can be a very helpful way of notifying patients of 
the Doctor's death with possible suggestions regard- 
ing their continued care. It is suggested that this 
service be retained for at least a month. 


V. Notifying patients: Perhaps a simple sign on 
the office door “Call -—————————-——-— (office phone 
number)" will relieve you of the burden of contact 
with most of the patients and the answering service 
can take care of the matter. 


If the physician's secretary is retained temporarily 
she might perform this service by being present during 
usual office hours. She also could notify patients with 
future appointments during this time. 


Vl. Taxes: The accountant and/or attorney 
should take care of all of this in connection with the 
financial records. 


Vil. Stopping advertising mail; It may take a 
year for knowledge of the Doctor’s death to reach 
all the maiiing lists; there is no central clearing 
Office. You may perhaps choose to let it run out in 
this fashion, or you may write “Deceased return to 
sender" on each piece and mail it back. While the 
latter course might entail some effort initially, it will 
rapidly and effectively cut off the flow. 


VIH. Insurance Agent and/or Trustee: A pre- 
liminary brief conference might be in order to settie 
the question of immediate funds, documents to be 
located, and arrangements for a later, detailed con- 
ference. Prompt notification of such people is im- 
portant. 


IX. Consideration of Sale of Practice: If the 
practice is to be sold, with or without real estate, 
relatively rapid action is advised, for it will quickly 
lose value. It can be advertised in the State Medical 
"Journal" and the “Journal” of the American Medi- 
cal Association. 


X. Real Estate: Except for practice-connected 
real estate, a hasty decision on sale or retention is 
not advised. It is hoped that the doctor has made 
known his views on this subject. 


XI. Temporary coverage of patients: 


A. Some arrangement with a colleague should 
be made immediately as regards patients in the 
hospital. l 


B. While not required, it would be a courtesy 
to be able to suggest a colleague to other patients. 


Xil. Insurance: 


A. Malpractice Insurance: A refund on un: 
used premiums may be possible. Find the policy 
and consult the local agent. 


B. Liability and other Insurances: Certain 
policies issued with reference to the practice might 
have provisions for refund of unused premiums. 
— the issuing company or your insurance 
agent. 


C. Health and Hospital insurance: The sur- 
vivor of a physician who had hospital or other 
health insurance under a group or family plan may 
keep such insurance, but it should be transferred 
to individual instead of family policies, unless you 
have dependent children. 


XIII. Veterans Administration: If the Doctor was 
a Veteran, notify the Veterans Administration with the 
indicated information and apply for deserved benefits. 
Help with this can be had through the Veteran's 
Service Officer of the Doctor's county or district, or 
the Veterans Administration Regional Office. 


In this connection, save the Doctor's discharge papers 
permdhently. (t is possible that Pensions or other 
forms of remuneration may be provided in the future. 


XIV. Social Security: Nearly all physicians are 
now covered by the Social Security Act. Visit the Social 
Security Office serving your area to find out what 
benefits are available to you. Be certain to have the 
NL Social Security or Taxpayer Identification 

umber. 


XV. Automobile(s): Title, if in Doctors name, 
can be transferred with assistance of an automobile 
club, if a member, or through the Department of 
Motor Vehicles. Be sure insurance coverage is re- 
tained. 


XVI. Equipment: It is best disposed of as part 
of the practice, if possible. Otherwisé, it might be 
possible to obtain an estimate of value from one of 
the reputable equipment vendors and then sold either 
privately, through an advertisement in the State 
Medical "Journal" or to a dealer of used equipment. 
One of the Doctor's colleagues can give you the names 
of the major supply dealers serving your area. 


XVII. Current bills: These must be paid, but not 
until the court has approved the Executor or appointed 
the Administrator of the Doctor's estate. 


XVIII. Magazine subscriptions: Those purchased 
for office use might be checked for possible stoppage 
and subscription refund if you do not wish to con- 
tinue them. 


XIX. Dues: There is ordinarily no refund on 
Medical Society dues unless hardship exists.. 


XX. Securities: It is worth noting that Securities 
can be used as collateral for loans to meet financial 
needs. This may be preferable to selling the securi- 
ties. 


The American Society of Internal Medicine has 
learned with regret of the Doctor's death. We wish 
to extend our condolences. We’ realize that you will 
have many tasks in connection with settlement of the 
estate. To assist you the Society has prepared this 
pamphiet. MES 


it shouid be pointed out that many of the items 
appearing herein are matters which, technically, will 
be the professional responsibility of the Executor (if 
the Doctor died with a Will) or the Administrator (if 
the Doctor died without a Will). However, the infor- 
mation contained herein may prove to be helpful not 
only to the person having this responsibility but also 
to the Doctor's survivor. We recommend that thé sur- 
vivor discuss the contents of this pamphlet with the 
Executor or Administrator of the Doctor's estate as 
soon as possible. i 





REPRINTED WITH PERMISSION FROM THE AMERICAN SOCIETY OF INTERNAL MEDICINE. 
THIS BROCHURE WAS PREPARED BY THE NORTH CAROLINA SOCIETY OF INTERNAL 
MEDICINE AND THE CLEVELAND (OHIO) ACADEMY OF MEDICINE. 





"Keep everything under control 


overhead. 


This panel controls 


' the Zeiss Ceiling Mount. 


Shown below is the master contro! 
panel for the Electro-Mechanica! 
Ceiling Mount for ail Zeiss Oper- 
ation Microscopes. A turn of the 
key and you can go from com- 
pletely motorized operation for 
all functions—focusing, zoom, 
movement in the X, Y-plane, and 
up and down motion-—to smooth, 
effortless manual motion at a fin- 
gers touch. And there are remote 
hand and foot controls, too. 


Greatest mobility 
in all directions. 


You can move your Zeiss Oper- 
ation Microscope freely and 
easily in any direction to whatever 
position is most comfortable and 
convenient for you. And it will stay 
right there, perfectly balanced, 


until youre ready to move it again. 


Not only does the Ceiling Mount 
cut "floor-clutter but it adds to 
convenience in every conceiv- 
able way. 

Nationwide service 





West Germany | 


Carl Zeiss, Inc., 444 5th Avenue, New York, N.Y. 10018 (212) 730-4400. Branches: Atlanta, Boston, Chicago. Houston, Los Ange : 
San Francisco, Washington, DO in.Canada 45 Valleybrook Dnve, Don Mills, Ontario, M3B 256 Or call (416) 449 55. 
e “s E : ^ s , * 
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Silicone 
Scleral Sponge 


for Retinal Detachment Surgery 


Anew line of silicone sponge explants 
by Medical Instrument Research 
Associates, Inc. 


¢ Available in standard 3 mm, 
4 mm, and 5 mm cylinders 
and a 5.5 mm x 7.5 mm oval 


PLUS 
pee’ 
NGE 


pgo tRC 


gc? 


¢ Two new shapes... 


— Frederick Design, a4 mm x 
iff rectangle for large 
retinal tears or multiple 
breaks 


ser Design, a 3 mm x 
+: smaller oval for 
retinal tears that require 
wider buckling but not the 
increased height found in 


other shapes 


+ Now, a single source for your complete 
requirements for silicone implants and explants 





MEDICAL INSTRUMENT RESEARCH ASSOCIATES, INC... 


87 Rumford Avenue, Waltham, Massachusetts 02154 Telephone (617) 894-2200 * Telex 94-0533 : 





[] Send full information. © Have your representative call. G Call me for order placement. 
| 
Name | 4 
| 
| 
Address . | 


* 


S Sidi. Lo occu eo LL ID. os 1. Phor 


L 
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Innovations 
from the Leaders 
Silicone Implants and E 


D, ——— 


ANATOMICAL TIRE 


e Computer-assisted de 
precise buckling with 
radial distortion 

31.7 DIA. 


+ All tires standardized 
anatomical diameter 


* 360° buckling with any s 


I.D. IMPLANT ™ 
identification Syste 
e Unique engraved catalog 
on every molded impla 
e Fast, positive identifica 


* Corresponds exactly 
chart and sterile pack 
added convenience 


When you require solid si 
: N sponge or tantalum impl 
7 A choose the innovators. 
» For information, call col! 
.3R (617) 894-2200 
1.25 


2R MEDICAL INSTRUMENT 
RESEARCH ASSOCIATE 
2.5 ® 87 Rumford Avenue. Waltham, Massaci 


Telephone {617) 894-2200 > Telex 94-05 
1 Medical Instrument Research Associate 
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Our Small Pupil Feature 
has been Copied : 
But Never Equaled : 


UNIQUELY OPTIMIZED SCHEPENS- 
POMERANTZEFF OPHTHALMOSCOPE 


Provides best stereoscopic view of fundus 
in every clinical case 





Binocular observation 
through small or 
undilated — 





Routine posterior pole 
observation through 
: dilated pupils 





Optimized view and COMFORTABLE improved headband with soft, thick foam pads 
illumination of fundus M i i 
periphery EASY TO USE built in convergence ... no accommodation 


required... precision optics 
RELIABLE rugged wiring and pressure positive lamp contacts 


$ 


MEDICAL INSTRUMENT 
RESEARCH ASSOCIATES, INC. 





Maximum stereopsis in 
widely dilated pupils. Better 
vision around opacities in 
transparent media 





Telephone (617) 894-2200 - Telex 94-0533 


87 Rumford Avenue, Waltham, Massachusetts 02154 


ER 
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Ko UI 
The O7 7 da 
Ophthalmic £ 
Diathermy 4 
TH 3000 


Result of 


20 Years of @- o o 


Experience 

















OPHTHALMIC DIATHERMY TR3000 
13 56 MHz 





BATTERY 





e High Frequency 13.56 MHz power 
minimizing scleral damage 


o Timer for scleral marking and for better 
control of application 


ə Burns of uniform intensity 


0 


Battery or line operated 
Pending U.L. agg if 


Q 


R F LEVEL 


7 
Oo — 
CAL INSTR 
_ ESEARCH Assoc TE 


SATES, INC, 






T 





MEDICAL INSTRUMENT 
RESEARCH ASSOCIATES, INC. 


87 Rumford Avenue, Waltham, Massachusetts 02154 i 
Telephone (617) 894-2200 - Telex 94-0533 É 
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BAYLOR COLLEGE OF MEDICINE 
Department of Ophthalmology : 


Announces a 
BASIC COURSE IN KPE 
(Kelman "Phaco-Emulsification") 


FACULTY 
Jared Emery, M.D. , 
Course Director ` 


SPECIAL GUEST: JAMES LITTLE, M.D. 


Guy Knolle, M.D. Donald Ford, M.D. 
Jack Thurmond, M.D. Jess Smith, M.D. 
Warren Cross, M.D. Ralph Stanifer, M.D. 
James Krause, M.D. Robert Moura, M.D. 

This is a comprehensive course in the surgical techniques of KPE, Detailed instruction is given in 
patient selection, preoperative considerations, the "nine steps of KPE," and postoperative care. In- 
traocular lenses and their use with KPE are also discussed. Live surgery is observed with commentary by 
experienced KPE surgeons. Courses are limited to fifteen to assure personalized attention during 


practice surgery sessions. COURSE DATES | 


January 25-27, 1980 | 
April 10-12, 1980 
June 20-22, 1980 | 
October 24-26, 1980 
Contact Susan Serratt for further information 
Cullen Eye Institute | 
6501 Fannin, NC200 ' 
Houston, TX 77030 | 
(713) 790-5941 


1980 
INTERNATIONAL CATARACT | 
SURGERY SYMPOSIUM 
February 18-19-20! 1980 


LaPosada Resort Hotel | Scottsdale, Arizona 
FACULTY i 


Eric J. Arnott D. Peter Choyce Charles D. Kelman Edward L. Shaw 
England England United States United States 


Ronald W. Barnet Kenneth J. Hoffer Donald IL. Praeger Harold A. Stein 
United States United States United States Canada 


For information please write: Arizona Foundation for Ophthalmic 
Research and Education | 
421 North 18th Street, Suite 105 
Phoenix, Arizona 85006 . 
Phone: (602) 257-1077 ' 


i 
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- AUTOSWITCH II - 


Automatic room . 
light regulator 


Instrument recharger 


Work saver 


When you remove your rechargeable instrument from its 
recharging well on the Autoswitch Il, room and fixation light- | 
ing are automatically adjusted for the proper use of that 
instrument. Replace the instrument, and the Autoswitch |l 
returns the room to its original lighting... and recharges 
up to three hand instruments in its spare time (there's also 

a an optional hanger for one corded instrument). Special slit i 
lamp and indirect ophthalmoscope controls are provided; 
ten self-illuminated control buttons, including three manual 

= overrides, are featured on the control panel. 


and 


+ 
The Autoswitch II is available with or without specially- 
designed cabinetry, and is easily installed in your examina- 
tion room. Call or write for details. 


You don’t have time 
to do without it. 


0o üg g m 


PROJECTOR LAMP MUSCLE BLINKER FIXATION 





456 Parkway, Lawrence Park industrial District, Broomall, PA 19008 
C C C Philadelphia e New York * Boston * Los Angeles + Chicago * Houston · Atlanta + Cleveland - 
Call: 215-356-3995 - All products serviced in Broomall, PA "n^ 


„With the future in sight 


Manufactured by QlVersatiOniCS;s. — e 
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Intraocular Lens 


antation 
Course 


All Lens Styles 
Intracapsular and Extracapsular 


Impl 


Special Course Addition 


Extracapsular Technique 
First day $200 Attendance optional 


Standard Course covering all lens styles 
Second and third days $600 


Combined Special and Standard Courses 
Three days $750 


March 6-7-8 June 5-6-7 
September 4-5-6 December 4-5-6 


The oldest continuous 
implantation course 
in the United States 


TOPICS 
Observation Live Surgery 


Video Observation 
ot All Techniques 


Pre- and Post-Operative Care 
Complications 

IOL Power Calculations 
Practice Session — 

Animal and Cadaver Eyes 


Retinal and Corneal Care with 
Intraocular Lenses 


Manual 


FACULTY 

John J. Darin, M.D. 
Donald E. Dickerson, M.D. 
John E. Gilmore. M.D. 
Kenneth J. Hoffer, M.D. 
Dennis D. Shepard, M.D. 
Richard Elander, M.D. 
Hobert Hare, M.D. 

Richard L. Holmes, M.D. 

C. Richard Hulquist, M.D. 
Charles L. Janes, M.D. 
lames F Kleckner, M.D. 
Jeremy E. Levenson, M.D. 
Charles E. Olmstead, Ph.D. 
James J. Salz, M.D. 

Clifford Terry, M.D. 

Murry K. Weber, M.D. 


GUEST LECTURERS 


John J. Alpar, M.D. 

Aziz Y. Anis, M.D. 

Robert Azar, M.D. 

Henry M. Clayman, M.D. 
Robert C. Drews, M.D. 
Miles A. Galin, M.D, 

Henry Hirschman, M.D. 
Malcolm A. McCannel, M.D. 
Stephen A. Obstbaum, M.D. 
C. William Simcoe, M.D. 





Check one Fee: First day: $200 Second ana third days: $600 Three days:. $750 

j 1980 Residents: Half Fee Lunch and amenities included 

| Cancellation: $50 non-refundable service charge 

L] March 6-7-8 Approved for 9 units each day continuing medical education 

| C] June 5-8-7 credit CMA and AMA, Category 1| 

| O September 4-5-6 Name | Pisae 

l C] December 4-5-6 

l= Address L 

| (9o) pe —  —(—M EP Ó M eee State. Zip 

Make check payable to Santa Monica|Hospital Medical Center 

| and mail to Jeanne Harris 

a Charlie Ruggles Ophthalmology Department 

| Santa Monica Hospital Medical Center 

! e 1225 Fifteenth Street, Santa Monica, pide: a 90404 = (213) 451-1511, Ext. 2148 

| METER MESS PEE DUREE aa eda OE A A A m 
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The Marco 301 Projec- 
tion Lensmeter combines 
the proven quality of 
Marco's basic 101 lens- 
meter with an enlarged 
line and dot target for 
contact lens use and a 
magnifying screen for 
greater accuracy. 

The result is a ver- 
satile but economical 
instrument ideal for use 
with hard and soft con- 
tact lenses as well as 
with spectacles. 

An increased number 
of dots in the target 
image and the vertical 
design of the lensmeter 
make the Marco 301 
especially well suited for 
contact lens work. The 
larger numberof dots helps 
detect warpage while the 
corona-crossline target aidsin ~ 
determining cylinder a nd 





17] Lites ae 


PO. Box 10187/Jacksonville, Florida 32207 ^ : 
* Call Nationwide Toll Free: 800/874-5274; in Florida: 800/342-9351; Telex: 56209 


* @ a 
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Manhattan, Eye, Ear & Throat Hospital 
presents a post graduate course in 
Ultrasonic Examination 
CONTACT B- SCAN 
. including 

Simultaneous A-Scan Methodology 
-—Instruments 
Bronson—Contact B-Scan 
Coleman— Ocuscan 
Charles—Ultrascan 
—Faculty 
Nathaniel R. Bronson, 11 M.D. William Regan, M.D. 


Stanley Chang, M.D. Ed Trayner, M.D. 

D. Jackson Coleman, M.D. William S. Farkas 

Yale L. Fisher, M.D. Mary Smith 

Norman Pickering John S. Kennerdell, M.D. 


—Date FEBRUARY 15-16, 1980 


— "Contents 

The course will include the basics of ultrasound 
in ophthalmology and the application of contact, 
real time B-scan with simultaneous A-scan tech- 
nique for the practicipg clinician. 

Apply to course director—Yale L. Fisher M.D. 
Ultrasound clinic Manhattan Eye, Ear & Throat, 
210 E. 64th Street, New York, New York 10021 





Ophthalmology clinical fellowships (3), 
University of Connecticut School of 
Medicine, One Year-Post-Residency 
Training in Retinal Diseases, Cornea- 
lens implant surgery; or, Glaucoma- 
Neuro-Ophthalmology. Three years 
residency plus a state license required. 


Inquires: J. O'Rourke, M.D. 
Program Director 
Room L1060 
University of Connecticut 
Health Center, 
Farmington, CT 06032 
203-674-2480 


Your aphakic patients will 
appreciate this addition to 
your post-op eye care package. 


_ Available July 1st 


; ! PLANO LENS BLANKS 


NolR: 
SUNGLASSES 


Why use NoIR? 


| 
1) Your cost is low. (55 to S6 50 @ pair for Models 101 and 102, de- 
pending on quantily} 
2) Acase and care card accompany each pair. 
3) NoIR is güaranteed against breakage under reasonable use. We II 
back your decision 100%. on what's ‘reasonable 
4) The CONCEPT behind NoIR Sunglasses: 
e To control the total amount of energy the eye absorbs —both visible 
and invisible light (All UV & almost ail near IR light is abosrbed i 
« To provide a lens that does not appear dark to the human eye but 
transmis a very low level of visible light 
* To provide a frame with side shieided temples which can be worn 
Over prescription glasses (even cataract) or alone as a plano 
* To makeiall the above features available at a reasonable cost 





Most Popular NoIR's: 
Model 101: amber m color. 10°. total light transmission 
Model 102! grey-green in color. 18°. total light transmission 


NOTE: Lower transmissions available at increased cost See fiterature 
Plano only No true grey avaiable Write or call collect 


MEDICAL PRODUCTS DIV . Recreational Innovations Co . Dept 15C 
PO Box 159. South Lyon MI 48178 (313) 769-5565 


] 


IMMEDIATE OPENING 
FOR OPHTHALMOLOGIST 


Excellent professional opportunity at large 
accredited general medical—neuropsychiatirc 
veterans health care facility. Twelve-bed 
Ophthalmology Section, with approved resi- 
dency program; position available for full or part- 
time ophthalmologist with subspecialty training 
(retina-vitreous, plastics or external disease) 
and interested in teaching; Board certified and 
has unréstricted state medical license. 


Location: Tuskegee is a desirable residential 
environment for quiet family living. Thirty minutes 


distance from the famous football town, Auburn 
and the Alabama state capital, Montgomery. 
There are innumerable cultural and sports events 
in the immediate surrounding communities. 


Salary: $40, 000 to $47,500 depending on ex- 
perience plus special pay of approximately 
$6,000. One month paid vacation; 15 sick leave 
days. 
The Tuskegee VA Medical Center is an equal 
employment opportunity employer. 
Contact the Chief of Staff, Tuskegee VA Medical 
Center, Tuskegee, AL 36083. (205) 727-0550, 
Ext. 644/645/655. 

| 








" SUPRAMID EXTRA’ 
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The Tissue-Friendly, Cable-type, synthetic suture from S. Jackson, Inc. 
: — proven in all types of surgery for 30 years 


e THE inert polyamide e Extremely strong 
e Non-absorbable e Ties easily... with fewer knots 
* Long-lasting in tissue e Stays tied 
SUPRAMID EXTRA? sutures in sterile packages , 
e Sizes 10-0 to 0 with swaged-on e Spatulated, reverse cutting, taper 


needles (sizes 3 and 8 also available) point, von Noorden, Knapp, 
Yasargil and Guibor design 
frontalis fixation needles by 


SHARPOINT®. 
The same inert SUPRAMID® material is now available as: 
SURGICAL FOIL ............. smooth surface or “Guibor-design” 


orange-peel surface for orbital floor 
blow-out fracture repair and other 
oculo-plastic surgery. 


EYE MUSCLE SLEEVES ...... for preventing eye muscle adhesions, as 
developed by Edward A. Dunlap, M.D. 

QUARTER-GLOBE CAPS ..... for adhesion prevention according to Philip 
Knapp, M.D. 

MESH. erred for rhinoplasty and mentoplasty augmentation 


For information and catalog write or call 


S. JACKSON, INC. (Dept. J) 
4815 Rugby Ave., 


Washington, D.C. 20014 
Phone: 301-657-8920 Š 


— — — — — — — — (X—Á See 
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ZWENG MEMORIAL RETINAL RESEARCH FOUNDATION ana 


THE PALO ALTO RETINAL GROUP ana : 


DIVISION OF OPHTHALMOLOGY, STANFORD UNIVERSITY announce 


] THE XVI PALO ALTO COURSE ON DIAGNOSIS & 
MANAGEMENT OF RETINAL & CHOROIDAL DISEASES 


FEBRUARY 21, 22, 23, 1980 


Fairchild Auditorium Stanford University Medical Center 


THE THREE-DAY COURSE WILL PRESENT. 


.. up-to-date information on retinal & choroidal diseases and vitreous surgery 
. basic knowledge of retinal fluorescein angiography, 
fluorophotometry ultrasonography, & laser photocoagulation 
.. indications, results, & complications of photocoagulation 
.. opportunity to use argon laser photocoagulator 
FACULTY:  - 


Lloyd M. Aiello, M.D.—Joslin Clinic, Boston 

Steven T. Charles, M.D.— University of Tennessee, Memphis 

Stuart L. Fine, M.D.—Wilmer Institute, Johns Hopkins Hospital, Baitimore 

J. Donald M. Gass, M.D.—Bascom Palmer Eye Institute, University of Miami 
Robert L. Jack. M.D.—Palo Alto Retinal Group &: Stanford University 
Francis A. L'Esperance, M.D.— Columbia University, New York 

Hunter L. Little, M.D.—Paio Alto Retinal Group & Stanford University 

Arnall Patz, M.D.—Wilmer Institute, Johns Hopkins Hospital, Baltimore 

A. Ralph Rosenthal, M.D.—Stanford University 

Arthur Vassiliadis, Ph.D. —Zweng Memorial Retinal Research Foundation 


ADVANCE REGISTRATION IS REQUIRED: 
Course Fee: $400 (includes 2 lunches, buffet dinner, & the 3rd Zweng Memoria! Lecture Banquet) 


Registration is payable to: nee Memorial Retinal Research Foundation 
1225 Crane Street, Menlo Park, California 94025 


Course Coordinator: (415) 323-0231, 18 Hours Category | T it CMA's Continuing Education 


BASIC SCIENCE COURSE 
IN OPHTHALMOLOGY 
AT STANFORD 


June 30 through August 29, 1980 








Held in conjunction with the Northern California Universities: 


University of California, San Francisco 
Pacific Medical Center 
University of California, Davis 
Stanford University 


Sections include Anatomy, Electron Microscopy, Microbiology and Immunology, Pathology, 
Physiology, Biochemistry, Embryology and Genetics, Motility, Pharmacology, Neuro- 


ophthalmology, Optics and Theory of Refraction. | 


Instructors include Doctors C. Beard, P. Boeder, B. Crawford, C. Dawson, A. Dellaporta, 
P. Egbert, A. Flach, M. Hall, J. Hetherington, Jr., A. Jampolsky, S. Kramer, D. Michaels, 
R. O'Connor, G. Paris, A. R. Rosenthal, A. Scott, R. Shaffer, R. Sogg, W. Stell, P. Thygeson, 
D. Worthen and many others on the faculty of 60. | 


* * Tuition is $875.00. For further information and application forms, please write to J. W. 
Bettman, M.D., Division of Ophthalmology, A-227, sale Medical Center, Stanford, 





California 94305. | 
| 
| 
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THE DEPARTMENT OF OPHTHALMOLOGY 
AND kk 55 
A of the MAY 1—MAY 4, 1980 
TEXAS TECH UNIVERSITY ANNUAL MEETING 
HEALTH SCIENCES CENTER | GEORGIA SOCIETY 
TEXAS REMIS OF OPHTHALMOLOGY 
ASSOCIATION THE CLOISTER 
present SEA ISLAND, GEORGIA 31561 
OCULAR PLASTIC SURGERY THEME: NEURO-OPHTHALMOLOGY 
January 18-19, 1980 SPEAKERS 
Granada Royale Hometel LAWTON SMITH, M.D., Miami, Florida 
El Paso, Texas JOHN McCRARY, M.D., Houston, Texas 
This conference is acceptable for 14 credit hours in Cate- NOBLE DAVID, M.D., Miami, Florida 
gory I for the Physician's Recognition Award of the American RICHARD KEATES, M.D., Columbus, Chio 


Medical Association. Featured speakers include: 
Reservations direct with The Cloister, Sea Island, Geor- 


Michael Callahan, M.D. Robert M. Dryden, M.D. gia, 31561, to enjoy an outstanding program, golf, tennis, 
Eye Foundation Hospital President swimming, fishing and tempting cuisine. Registration 
University of Alabama ASOPRS fee $200 payable upon registering at meeting. Addi- 

: tional information, contact: Talijha M, Russell, Exec. 

che i Sec., Ga. Society of Ophthalmology, Suite 108, 3011 


Rainbow Drive, Decatur, GA. 30034. 
ASOPRS 


Excellent Social Program Available 
FOR INFORMATION, CONTACT 
Rita Chrane, Continuing Education 
TTUHSC, Lubbock, Texas 79430 
(806) 743-2929 





HADASSAH/HAHNEMANN 
EYE PLASTIC SURGERY CONFERENCE 


April 13-18, 1980 
THE JERUSALEM HILTON HOTEL 
JERUSALEM, ISRAEL 


Co-Sponsored By: 
The Philadelphia-Israel Eye Foundation 
and 
The American Israeli Ophthalmologic Society 


Conference Co-Chairmen: 


USA ISRAEL 
David B. Soll, MD « Professor & Chairman Hanan Zauberman, MD and 
Department of Ophthalmology Menachem R. Wexler, MD 
Hahnemann Medical College and Hospital Hadassah University Hospital 2. 
Philadelphia, Pennsylvania Ein Karem, Jerusalem, Israel ° 


This Conference will be an intensive and practical course on ophthalmic plastic surgery for the 
beginner and the experienced surgeon. All sessions will be conducted in English and are : 
accredited for AMA Category 1 credit. ° 


For further information contact: 
Evelyne Hallberg, Conference Director « Thomas Nelson'Associates ® i s 
70 West Hubbard, Ste. 202 « Chicago, IL 60610 « (312) 644-2622 


tayo 
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THE DEPARTMENT OF OPHTHALMOLOGY 
AND 
VISUAL SCIENCES 


A of the 


TEXAS TECH UNIVERSITY 
HEALTH SCIENCES CENTER 


and the 


TEXAS OPHTHALMOLOGICAL 
ASSOCIATION 


present 


OCULAR PLASTIC SURGERY 
January 18-19, 1980 


Granada Royale Hometel 
El Paso, Texas 


This conference is acceptable for 14 credit hours in Cate- 
gory | for the Physician’s Recognition Award of the American 
Medical Association. Featured speakers include: 


Michael Callahan, M.D. Robert M. Dryden, M.D. 


Eye Foundation Hospital President 
University of Alabama ASOPRS 


Eugene O. Wiggs, M.D. 
Thesis Chairman 
ASOPRS 


Excellent Social Program Available 


FOR INFORMATION, CONTACT 

Rita Chrane, Continuing Education 

TTUHSC, Lubbock, Texas 79430 
(806) 743-2929 


HADASSAH/HAHNEMANN 


"GEORGIA GOLDEN ISLES - 
MAY 1—MAY 4, 1980 


ANNUAL MEETING 
GEORGIA SOCIETY 
OF OPHTHALMOLOGY 


THE CLOISTER 
SEA ISLAND, GEORGIA 31561 


THEME: NEURO-OPHTHALMOLOGY 
SPEAKERS 


LAWTON SMITH, M.D., Miami, Florida 
JOHN McCRARY, M.D., Houston, Texas 
NOBLE DAVID, M.D., Miami, Florida 
RICHARD KEATES, M.D., Columbus, Ohio 


Reservations direct with The Cloister, Sea Island, Geor- 
gia, 31561, to enjoy an outstanding program, golf, tennis, 
swimming, fishing and tempting cuisine. Registration 
fee $200 payable upon registering at meeting. Addi- 
tional information, contact: Talijha M. Russell, Exec. 
Sec., Ga. Society of Ophthalmology, Suite 108, 3011 
Rainbow Drive, Decatur, GA. 30034. 











EYE PLASTIC SURGERY CONFERENCE 
April 13-18, 1980 
THE JERUSALEM HILTON HOTEL 
JERUSALEM, ISRAEL 


Co-Sponsored By: 
The Philadelphia-Israel Eye Foundation 


The American Israeli Ophthalmologic Society 


Conference Co-Chairmen: 

USA 
David B. Soll, MD * Professor & Chairman 
Department of Ophthalmology 
Hahnemann Medical College and Hospital 
Philadelphia, Pennsylvania 


ISRAEL 
Hanan Zauberman, MD and 
Menachem R. Wexler, MD 
Hadassah University Hospital 
Ein Karem, Jerusalem, Israel 


This Conference will be an intensive and practical course on ophthalmic plastic surgery for the 
beginner and the experienced surgeon. All sessions will be conducted in English and are z 


accredited for AMA Category 1 credit. 


For further information contact: 
Evelyne Hallberg, Conference Director « Thomas Nelson'Associates 9 
d 70 West Hubbard, Ste. 202 * Chicago, IL 60610 » (312) 644-2622 
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Phospholine 
Iodide 


(ECHOTHIOPHATE IODIDE 


FOR OPHTHALMIC SOLUTION) 


for accommodative 
esotropia 


The emotional impact of accommodative esotropia on a 
young child need not necessarily be followed by the 
trauma of surgery or the inconvenience and problems 
associated with wearing and caring for prescription 
lenses. The agent frequently used in the diagnosis of the 
condition is the same agent that can be used to correct 
the accommodative factor without inconvenience to 
the young patient. 


In diagnosis...One drop of PHOSPHOLINE IODIDE 
012595 instilled daily in each eye prior to retiring, for 
two or three weeks, will help to determine if there is an 
accommodative basis for the esotropia. 


In treatment...lfthereisasignificantaccommodative 
factor present, the continued use of PHOSPHOLINE 
IODIDE alone ts often sufficient to correct the problem, 
as long as the drug is well tolerated. PHOSPHOLINE 
IODIDE acts by altering the accommodative conver- 
gence/accommodation relationship in a favorable way, 
so that near vision is obtained with less accommodative 
effort and fusion can frequently be reestablished. 

if corrective lenses are necessary, PHOSPHOLINE 
IODIDE may permit the use of single vision lenses in- 
stead of bifocals. 

If surgery is necessary, postoperative use of 
PHOSPHOLINE IODIDE may help correct a residual 
deviation. 
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BRIEF SUMMARY @ 
(For full prescribing information. see package cire s'er 
PHOSPHOLINE IODIDE' 
(ECHOTHIOPHATE IODIDE FOR OPHTHALMIC SCi J"IO 
PHOSPHOLINE IODIDE is along acting cholinesier co ithe 
nor for topical use id 
Indications: Glaucoma - Chronic open-angle glaucoma 
Subacute or chronic angle-closure glaucoma after iriciectorri 
where surgery is refused or coniramdicated Cena n n: n uve 
secondary types of glaucoma especially glaucoma fe vw nc 
cataract surgery 

Accurnmodative esotropia. Concomitant esotrop «5 wth. 
sigmficant accommodative Component 
Contraindications: 1 Active uveal inflammation 

2 Most cases of angle-closure glaucoma due tothe or st 
of increasing angle block 

3 Hypersensitivity to the active or inactive ingress °° 


Warnings: 1 Use in Pregnancy Safe useafanicrau c tra 
medications during pregnancy has not been establ .7*.3 nor 
has the absence of adverse effects on the fetus or c ntt, nip 
uon of the neonate 

2 Succinyichohne should be administered only a am a 
caution if at all. pror toor during generat anosthie tt Dat €t 


receiving anticholinesterase medication because off ‘tie 
respiratory or cardiovascular collapse 

3 Caution should be observed in treating glauc m is 
PHOSPHOLINE IODIDE in patients who are atthe at in 
undergoing treatment with systemic antichobnesti g rod 
tions for myasthenia gravis because of pass Ole’ dee. dd 
effects 
Precautions: 1 Gonioscopy is recommended progr ty hit tn 


of therapy 

2 Where there iS a Quiescent uveiis ora history ir ror 
tion, anticholnesterase therapy should De avoided. + at 
cautiously because of the intense and persistent rn. — ard 


ciliary Muscle contraction that may occur 

3 While systemic effects are infrequent! proper u "orc 
requires digital compression ol the nasolacrimal dor* fov à 
minute or two following instillation to mimmue dra noe nul 
nasal chamber with its extensive absorption area The Pards 
should be washed immediately following instillation 

4 Temporary discoMtinuance of medication is ne c7 ary 
salvation. urinary incontinence, diarrhea, profuse: w any 
muscle weakness, respiratory difficulties of cardiat inne tur 
occur 

5 Patients receiving PHOSPHOLINE IODIDE wre arc ea 
posed to carbamate or organophosphate type insect de sa 
pesticides (protessional gardeners farmers workers, np «nt 
manufacturing or iormulating such products etc sh. sd be 
warned o! the additive systemic etiects pos«eiDie i nmm abun 
of the pesucido through the respiratory tract or skn biag dg 
periods of exposure to such pesticides, the wearing Of "cp ra 
masks and frequent washing and clothing change . m iy ne 
advisable 

6 Antcholinesterase drugs should be used wah extronmo 
caution i at all in patents with marked vagotoma br se bal 
asthma spastic gastrointestinal disturbances pent 1 st fo 
nounced bradycardia and hypotension recent ys art, 
infarction epilepsy parkinsonism and other disorder. "hatin 
respond adversely to vagotonic effects 

7 Antncholinesterase drugs should be employed pro's 
ophthalmic surgery only as a considered es bec... tffe 
possible occurrence ot nyphema 

8 PHOSPHOLINE IODIDE (echothrophate todide) * tur’ 
used with great caution if at all, where there i$ a pror d06ry« 
retinal detachment 
Adverse Reactions: | Although the relauonshmip farm, of rot 
detachment to the administration of PHOSPHOLINE ICDIDE 
has not been established retinal detachment has bee ^ senor 
in a few cases during the use of PHOSPHOLINE IOD 7 E (na 
patients without a previous history of this disorder 

2 Stinging burning, Jacrimation lid muscle twiti hirg 
conjunctival and ciliary redness, browache -nduced yog à. 
visual blurring may occur 

3 Activation of latent itis or uvertis may accur 

4 Iris cysts may form and if treatment is continued may 
enlarge and obscure vision This occurrence is more frequer 
children The cysts usually shrink upon disc ontnuant e f 
medication. reductionin strength of the crops or tre que ncyc 
instillaton Rarely. they may rupture or break free into the 
aqueous Regular examinations are advisable wher t^t drug 
being prescribed for the treatment of accommoda: vo + erro 

5 Prolonged use may cause conjunctival thicker n.) Ob M 
tion ol nasolacrima! canals. 

6 Lens opacities occurring in palients under Iro its mi for 
glaucoma with PHOSPHOLINE (ODIDE nave been rp ned 
and similar changes nave been produced experiment y n 
normal monkeys Routine examinations should accormpary 
clinical use of the drug 

7 Parado»xical increase in intraocular pressure may how 
anticholinesterase insullation. This may de allevigted b, pre ax 
ing a sympathomimetic mydriatic such as phenyleph* ne 
Overdosage: Antidotes are atropine 2 mg párentera , 
PROTOPAM*" CHLORIDE (p@alidoxime chloride? 25 mg er 
intravenously artificial respiration should be given t m. 1 
How Supplied: Four potencies are avaiable 15 ma pe Fi 
tor dispensing O 03% solution 3 0 mg package tar D ve 
solution, 6 25 mg package for O 12595 solution. 12 5n 4 
package for 0 25% solution Also contains potass um 3 i1 Te 
(sodium hydroxide or acetic acid may have been ince rp crate 
adjust pH during manufacturing) chorobutanol (ch'cra dori 
tive), mannitol boric acid and exsccated sodum Bro hoe 
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MARCH 28, 29, 30, 1980 * 
FAIRMONT HOTEL DALLAS, TEXAS 
e VISITING FACULTY i 
Richard K. Forster, M.D. Miami Robert R. Sexton, M.D. Silver City 
Dan B. Jones, M.D. Houston Steve M. Podos, M.D. New York 
e Ronald G. Michels, M.D. Baltimore © Theodore F Schlaegel, M.D. indianapolis 
G. Richard O'Connor, M.D. San Francisco Ronald E. Smith, M.D. Los Angeles 
David Paton, M.D. Houston . 
DALLAS FACULTY 
Gary Edd Fish, M.D. William L. Hutton, M.D. 
* Dwain G. Fuller, M.D. John R. Lynn, M.D. 


Edward L. Goodman, M.D. * william B. Snyder, M.D. 


Albert Vaiser, M.D. 
TOPICS 

* Uveitis—a comprehensive review of current and emerging techniques in diagnosis and medical and 
surgical treatment of uveitis 

e Management of Complications of Anterior Segment Surgery—an in-depth discussion ofeproper 
handling of intraocular lens problems, malignant glaucoma, pupillary block, pupillary and vitreous 
membranes, cystoid macular edema, and vitreous wick syndrome 

e Endophthalmitis—a tutorial in diagnosis and management of bacterial, fungal, and sterile endo- 
phthalmitis, including use of intravitreal antibiotics 


Sponsored by: 
Retina Service, Presbyterian Hospital of Dallas 
Department of Ophthalmology, the University of Texas Health Science Center at Dallas 
Retina Foundation of the Southwest 


Accreditation— Category 1 


e F88— $250.00 —includes course, luncheons, and evening activities 
75.00 (Residents with letter from Department Chairman) 


For further information please write or call: 
A. Webb Roberts Center for Continuing Education * 3500 Gaston Avenue, Dallas, Texas 75246 
(214) 820-2317 
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"APRIL 17 & 18, 1980, LENOX HILL HOSPITAL „æ | 
New York City 


THE LENS | 
REMOVAL AND REPLACEMENT: AN UPDATE 


REMOVING THE LENS: ! ^ 
Available techniques and their indications —ICCE, ECCE, 
Phacoemulsification, lensectomy 
REPLACING 'THE LENS: 
IOL selection following lens removal —Management of early and late complications 


The format will consist of formal in-depth presentations of the current state of the art of lens 
removal and replacement. Presentations will be followed by panel discussions with audience 
participation encouraged. Separate sessions will be devoted to the management of ¢linical . 


case problems submitted by panelists and audience. 


FACULTY: 
JORGE BUXTON 
ROBERT S. COLES 


D. JACKSON COLEMAN 


HERBERT GOULD 


LEE HIRSCH 

HENRY HIRSCHMAN 
CHARLES D. KELMAN 
MANUS KRAFF 


**THIS COURSE IS APPROVED FOR CREDIT HOURS TOWARDS CATEGORY 1 OF 
THE AMA PHYSICIANS RECOGNITION AWARD** 


REGISTRATION FEE: $200.00, Residents: $ 75.00 


FOR INFORMATION WRITE TO: 


Lori Dioszeghy, Department of Ophthalmology, Lenox Hill Hospital 
100 East 77th Street, New York, New York 10021 


CATARACT 
MICROSURGERY 


COURSE 
offered by 


The Louisiana State 
University Eye Center 
New Orleans, Louisiana 
February 22-24, 1980 


MICROSURGERY VISITING FACULTY: 
PHACOEMULSIFICATION HENRY CLAYMAN, MD 
[OL IMPLANTATION MIAMI, 

VITRECTOMY 


LSU EYE CENTER FACULTY: BARRY S. KASSAR, MD 
e KEITH S. MORGAN, MD e DENIS M. CARROLL, MD 
e JOSEPH A. BALDONE, MD e HERBERT E. KAUF- 
MAN, MD e Others to be announced 


REGISTRATION FEES: CME credits 
Lectures only $150 (12) 
Lectures/Labs ^ $400 (24) 


Laboratory seSsions (restricted to 20 registrants) 
will provide facuity supervised practical instruction. 
Lecture enrollment unlimited. 


Registration and Information 


p Barry Kassar, MD, Course Director 
LSU Eye Center, 136 South Roman Street 
New' Orleans, LA 70112 Telephone (504) 568-6700 


THE DEPARTMENT 
OF OPHTHALMOLOGY 
COLLEGE OF MEDICINE 
UNIVERSITY OF FLORIDA 


Is now accepting 
applications for 


OPHTHALMIC TECHNICIAN 
TRAINING PROGRAM 


e Two-year program approved by Joint 
Commission for Allied Health Personnel 
in Ophthalmology. 


è Training in history-taking, refraction, 
lensometry, tonometry, visual fields, ocu- 
lar motility, contact lenses, ophthalmic 
photography, microbiology, and operat- 
ing room assistance. 


e Trainees examine ophthaimic patients in 
conjunction with (Ophthalmology) resi- 
dents and faculty. 


Minimum requirements: Two years post- 
secondary school education. College 
degree preferred. 


Submit inquires to: Mrs. Mabel Wilson, 
Department of Ophthalmology, University 
of Florida, Box J-284, JHMHC, Gaines- 
ville, FL 32610 
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BASIC SCIENCE COURSE 


IN OPHTHALMOLOGY 


f THE UNIVERSITY OF TEXAS 
HEALTH SCIENCE CENTER AT HOUSTON 
THE MEDICAL SCHOOL 


January 7 through February 29, 1980 
Ninth Annual Session 
This course consists of lectures, laboratory dissection, and demonstra- 
tions by an experienced faculty of ophthalmologists and basic scientists. 


It is directed toward the requirements of residents and prospective resi- 
sents in ophthalmology. 


The curriculum includes: 


Anatomy Motility 

Physiology Neuro-Ophthalmology 
Biochemistry Glaucoma 

Pathology Immunology 

Medical Ophthalmology Visual Fields 

Retinopathy Optics 

External Disease Refraction 
Pharmacology Embryology and Genetics 


Tuition is $1200.00. For further information and application forms, please 
write: Richard S. Ruiz, M.D. Chairman, Department of Ophthalmology, 
Basic Science Course, Hermann Eye Center, 1203 Ross Sterling, Hous- 
ton, Texas 77030; phone: (713) 797-1777, ext. #405. 
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The Departments of Ophthalmology. 
Gf the University of Dundee and the 
University of Manchester 
present 


N 
INTERNATIONAL SYMPOSIUM 
ON | 
PRACTICAL MANAGEMENT 
OF : 
RETINAL AND VITREOUS DISORDERS 


1. To promote an understanding of retinal and vitreous disorders, their 
treatment and prevention. 
2. The subjects to be considered will include: the diagnostic techniques 
of clinical examination,  fluorography, ultrasonography, and 
electrodiagnosis. ` 
3. The principles and practice of laser photocoagulation of retinal 
disorders and the surgical treatment of vitreous and retinovitreous 
complaints. 
4. The international panel will comprise Howard Schatz MD 
(USA), Kurt Gitter MD (USA), Larry Yannuzzi MD (USA), 
Myron Yanoff MD (USA), Johnny Justice MD (USA), Pierre 
Amalric MD (France), Alan Bird FRCS (Eng) John 
Marshall Ph.D. (Eng) David McLeod FRCS (Eng), 
Nicholas Galloway FRCS (Eng), John Macrae FRCS 
(Scot), M. Tulley Ph.D. (Scot), Emanuel Rosen FRCSE (Eng), 
William Haining FRCSE (Scot) Desmond Archer FRCSE (N.Ire) 
5. Send for your registration form to 
Mrs. Allene Gearce, Dept of 
Ophthalmology, Ninewells Hospital 
and Medical School, Dundee, 
DD2 1UB, Scotland. 


4—8 May 1980 


Gleneagles Hotel, Perth, Scotland 
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MEDICAL COLLEGE OF VIRGINIA 


announces : 
Continuing Education Course for 


CLINICAL DIAGNOSIS AND MANAGEMENT OF UVEITIS 


Course Director « Robert S. Weinberg, M.D. . 
Co-Director Howard H. Tessler, M.D. 
University of Illinois 
GUEST SPEAKERS 
° David L. Knox. M.D. G. Richard O’Connor, M.D. 
Johns Hopkins University University of California 
: Theodore F. Schlaegel, M.D. 
Indiana University 
Faculty of the Medical College of Virginia. 
Dates: MARCH 21 and 22, 1979 
Location: COLONIAL WILLIAMSBURG, WILLIAMSBURG, VIRGINIA 
Registration Fee: $225 
For additional information please call or write: 
Ms. Carolyn Duke, Department of Ophthalmology 
Medical College of Virginia« Box 262/MCV Station 
Richmond, Virginia 23298 « 804 (786-9679) 


| 6th ANNUAL 
AJO ROCKY MOUNTAIN 
NEURO-0PHTHALMOLOGY 
COURSE 
ack Issue: 
«3 
THE AMERICAN JOURNAL OF C:PH- 
Mig LA FONDA 
THALMOLOGY maintains a two-year SANTA FE, NEW MEXICO 


inventory of back issues. Vi “ious FEBRUARY 20, 21, 22, 1980 


single issues are available f əm the 


followi ng: : J.M. BICKNELL, M.D., ALBUQUERQUE. NEW MEXICO 
T.J. CARLOW, M.D., ALBUQUERQUE. NEW MEXICO 
P. and H. Bliss, Middletown, (CT 06457; R.B, DAROFF, M.D., MIAMI. FLORIDA 
J.S. GLASER, M.D., MIAMI, FLORIDA 
Kraus Periodicals Co., Route 100, W.F. HOYT, M.D.. SAN FRANCISCO, CALIFORNIA 


N.J. SCHATZ, M.D.. PHILADFLPHIA, PENNSYLVANIA 


Millwood, NY 10546. 


This course will include lectures and seminar sessions covering 
; basic disorders of ocular motility and the visual system. Ampie 
( time, between sessions, has been provided for leisure activity 


Inquiries f 
q SSON complete volumes in Santa Fe and the Santa Fe Ski Area. 


may be sent to 

Abrahams Magazine Seniob, Inc Tuition: $225.00 Resident Tuition: $150.00 upon application 
56 E. 1 3th St. by their department head. n 

New York, NY 10003. 3 Registration is limited. Make check payable to: 


Rocky Mountain Neuro-Ophthaimology Course 
Department of Neurology 

University of New Mexico School of Medicine 
Albuquerque, New Mexico 87131 
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RATES FOR AJO CLASSIFIED ADVERTISEMENTS 


— ENTS : PEOPLE PRACTICES i MEETINGS SERVICES SUPPLIES 
ates 


x 3x of more 
30 words or less $16.00 , : $12.00 (each issue) 
....each additional word 1.25 1.00 (each issue) € 


, i 
Count words, including abbreviations. Initial or numbers count as one word. (Box 000 AJO counts as three words). 


DISPLAY ADS , TN 
Set within ruled border. One inch minimum-——$50.00 per inch. Forms close 1st of month preceding month of issue. 


PAYMENT MUST ACCOMPANY INSERTION ORDER TO: 


Classified Advertising 
American Journal of Ophthalmology 
Tribune Tower, Suite 1415 
435 North Michigan Avenue 
Chicago, Illinois 60611 


CLASSIFIED ADVERTISEMENTS 


Although the American Journal of Ophthalmology believes the Classified Advertisements in this section to be from reputable sources, 
the AJO does not investigate the offers made and assumes no responsibility concerning them. 


We also reserve the right to decline, withdraw or modify advertisements at our discretion. Every care is taken to avoid mistakes but 
responsibility cannot be accepted for clerical or printer errors. 


Inquiries about Box advertisements: Heplies or contact cannot be handled through the AJO by telephone. The Journal is not 
permitted to divulge the identity of advertisers who have their mail sent care of AJO. If further information about an ad of this type is 
desired, correspondence should be addressed directly to the advertiser in this manner. 


L] SAMPLE ONLY 


John Brown, M.D. — 
1234 Medical Drive 
Chicago, IL 60600 Sag 
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American Journal of Ophthalmology 
Tribune Tower, Suite 1415, 

435 N. Michigan 

Chicago, IL 60611 
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CLASSIFIED ADVERTISEMENTS 


OPHTHALMOLOGIST: Completing retina vitreous fellowship OPHTHALML LOGIST: Board certified (or Board-eligible) 
June 1979, seeks opportunity in group, partnership or wanted fc^ 25 man, multispecialty group. Florida W. 
association in mid-Atlantic or south-Atlantic coastal re- Coast. Gr ranteed minimum. Box 247 AJO 


gion. Box 240 AJO 


OPHTHALMG -OGIST: A: n — — eU 

: EN ical experience, seeks solo or hospital based practice in 

VITREO-RETINAL SURGEON: Completing prestigeous eigh- southeast or midwest, available July 1980. Box 248 AJO 
teen month vitreo-retinal fellowship in Houston, TX. Board i 


certified. Desire vitreo-retinal position. All areas consid- 

Sen HER S42 OPHTHALMO! ‘OGIST: 36, board certified, married, seeks a 
relocation « oportunity. Will purchase existing practice or 
consider assiociation. Box 249 AJO 

OPHTHALMOLOGIST: 30, graduated excellent residency, | 
finishing fellowship in cornea and external disease. Exten- 


sive surgical experience including IOL, transplants and — OPHTHALMOLiDGIST: 30, board eligible, graduate of top 

phako. Seeks association with coastal, preferably north- university ressidency, wishes to purchase practice in north- 

eastern practice. Box 244 AJO ern'Long Island or southern Connecticut. Box 250 AJO 
e ' ' 


ad 


OPHTHALMO! OGIST: 30, board eligible, completing top 
FOR SALE: Scottsdale, Arizona ophthalmology practice with oculoplastic fellowship in N.Y.C. desires association with 
or without equipment. Smajl practice ideal for semi-retired one or mons ophthalmologists in N.Y.C. suburbs or ir 
doctor or young M.D. for future growth. Box 246 AJO southeastern 3 Florida. Box 251 AJO 
t ee i 
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OPHTHALMOLOGIST: Board Certified with seven years solo 
practice experience seeks opportunity for assogiation or 
group practice on East Coast or in Florida. Equipment 
available. Box 252 AJO 


WANTED: Board eligible or certified ophthalmologist to join 
two man practice in Eastern North Carolina. Excellgnt 
facilities, new hospital, salary and benefits leading to 
partnership. Box 253 AJO 


- 


OPHTHALMOLOGIST: Excellent university residency, experi- 
ence in Thicrosurgery seeks solo, associate, partnership or 
hospital affiliated opportunity. Greater New York, New Jer- 
Sy, Connecticut preferred, all areas considered. Box 254 


WANTED: Upper Midwest, six-man Eye, Ear, Nose and 
Throat Group (2 ophthalmologists, 3 ENT men, 1 EENT 
man) looking for associate in general ophthalmology with 
interest in vitreal and retinal diseases. Community of 
150,000. Box 255 AJO 


OPHTHALMOLOGIST: 34, Board certified, seeking group or 
associate position. All areas considered. Married, no chil- 
dren. Available now, Box 256 AJO 


OPHTHALMOLOGIST: 30, married, Board eligible, wishes to 
relocate. Training in IOL and Phakoemulsification. Will as- 
sume busy solo practice or join group or partnership. East 
Coast preferred. Box 257 AJO 


OPHTHALMOLOGIST: 32, Board certified, glaucoma fellow- 
ship, experience in anterior segment surgery including 
IOL, transplant, phako, seekin Be opportunity in 
South Atlantic and mid- or South-Pacific Goastal regions. 
Box 258 AJO 


OPTHALMOLOGIST: 29, completing university program in 
June, 1980, wishes to practice in hometown Pittsburgh PA 
area. Seeking established ophthalmologist who would like 
an associate. Box 259 AJO 


WANTED: Ophthalmologist to join 42 physician multispe- 
cialty clinic in university town. New 73,000 sq. ft. clinic 
adjacent to new 166 bed hospital. Contact Darrel Bibler, 
Jr., M.D., The Corvallis Clinic, 3680 NW Samaritan Dr., 
Corvallis, OR 97330 


OPHTHALMOLOGIST: To join active established medical and 
surgical practice in a young, multi-specialty clinic. Small 
college community in Appalachian Mountain foothills with 
outstanding family living. Attractive compensation pack- 
age and working conditions. Contact: Richard A. Callis, 
Administrator, Morehead Clinic, 234-R Flemingsburg 
Road, Morehead, KY 40351. 


BELROSE REFRACTING EQUIPMENT COMPANY * 
3911 W. North Avenue Chicago, Ill. 60647 


(312) 772-7500 


We Buy and Seil the Finest NEW and USED 
Refracting Equipment 
We will pay Top Dollgr for your complete 
offices. : 





FACULTY POSITION AVAILABLE: Wright State University 
schoo! of Medicine Department of Ophthalmology is seek- 
ing an ophthalmologist with an interest in glaucoma and/or 
cornea and external disease. Applicant should be Board 
eligible or certified. Ohio licensure required. Opportunity 
exists for student and house staff teaching, use of re- 
search facilities and both clinical and surgical practice with 
an attractive practice plan. Faculty rank and salary com- 
mensurate with experience. Send Curriculum Vitae and 
names of three references to: B. F. Larson, M.D., As- 
sociate Professor and Chairman, 222 Talbott Tower, Day- 
ton, OH 45402. Wright State University is an Equal Oppor- 
tunity Employer. 


FOR SALE: Charles Ultrascan realtime B-scan for ophthal- 
mology. Used one year. Two transducers. Axial length 
A-mode available. Jana Miller, Wolfe Clinic, Marshalltown, 
IA 50158, (515) 752-1565. 


OPHTHALMOLOGIST: Board eligible or board certified with 
subspecialty training in neuro-ophthalmology (will con- 
sider other subspecialties as 9 wanted to join 135 
physician, MUo ai group with an adjacent 447 bed 
hospital. New clinic building recently completed. Gunder- 
sen Clinic, Ltd. is in a progressive community with ex- 
panding university and private college. Population 50,000. 
Cultural and recreational facilities. Beautiful setting; good 
schools. Excellent pension program, no investment re- 
quired. Service organization. Write: J. Michael Hartigan, 
M.D., Chairman, Personnel Committee, Gundersen Clinic, 
Ltd., 1836 South Avenue, La Crosse, Wi 54601 


WANTED: Ophthalmologist to work in beautiful sunny South- 
ern California part-time. Busy ophthalmic surgeon wants 
to semi-retire, work in office afternoons only. Help needed 
in handling office toad and surgery. Excellent benefits, 
congenial staff. Joseph Darr, M.D., 47-001 Monroe 
Street, Indio, CA 92201, 714-347-6168. 


WANTED: Vitreo-Retinal Surgeon to join two general 
ophthalmologists in actively growing Southern California 
multispecialty group practice. Contact N. Halverson, Ad- 
ministrator, Riverside Medical Clinic, Riverside, CA 
92506, 714-683-6370. 


FOR SALE: Attention Latin American Ophthalmologists. We 
Specialize in export of optical and surgical equioment. Con- 
tact us and your order will be waiting for you in Miami or 
shipped directly. International Optical instrument, inc., 
P.O. Box 600-874, North Miami B@ach, FL 33160, US 
Telex 51-5575 DCIARPART. 


FOR SALE: Ruby A.O. Laser, excellent condition. Best offer. 
Contact Kathy Fay, 312-871-8444. à 
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The Light-weight 
Anterior Chamber Lens 
with Round, Smooth 
pmma Loops... 





The unique pmma loops: 


ii eliminate the need for large, bulky solid footplates This lens is available in diametral lengths of 11.5mm, 12.0mm 
B reduce the weight of the lens significantly 12.5mm, 13.0mm, and 13.5mm over a wide diopter range 
w allow for easier insertion with the proper technique STYLE 10 IMPLANT PROCEDURE BY LARRY G. LEISKE. M.D 

e Ww make only one iridectomy necessary due to the large AVAILABLE UPON REQUEST 


openings inside the loops 


W provide a 0.5mm vault to minimize iris chafe without danger 
of endothelial touch 


w reduce the possibility of pupillary block 
iB contribute significantly to less postoperative tenderness 
lii provide complete smoothness at all points of contact with 


the ocular tissue ( : ' 
ll are made entirely from pmma, a material with a long history 

in the eye = | | Surgidev Corporation 
Style 10 is ideal for both primary and secondary implantations 1528 Chapala Street 
with either intracapsular or extracapsular cataract extractions 

Santa Barbara, CA 93101 
E 

Surgidev lenses are carefully inspected to meet the h 


ighest quality standards. CAUTION: Investigational Device limited by Federal Law to investigationa 
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FML (fluorometholone) 01% takes the heat | 
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off postoperative inflammation. Y 


Inflammation following surgery can be 
sight-threatening. FML® (fluorometholone) 
helps prevent potential complications by 
reducing inflammation — promptly and 
effectively. A clinical study of almost 
400 surgical procedures showed that flu- 
orometholone significantly reduced the 
incidence of corneal graft rejection and 
post-cataract extraction complications: 

And what's more, FML has a high margin 
of safety. In the same study, there were no 
cases of pressure increases that necessi- 


INDICATIONS — For steroid responsive inflammation of tt 
CONTRAINDICATIONS — Acute superficial herpes simple 
viral diseases of the cornea and conjunctiva. Tuberculosis of the e 
Steroid medication in the treatment of herpes simplex kerat 
is mandatory. Prolonged use may result in gl 
capsular cataract formation, or may 






seated infection of the eve may be masked or 
onstrated in children of the age group 2 years or below. 
eer? established. PRECAUTIONS — As fungal infections of 
stéroid applications, fungus invasion must be suspected in 


posterior subcapsular cataract formation. secondary 
REFERENCES: 


F Castro¥ic®, Ramon. The control of postoperative inflar 


4. Marun, Edgagd. Evaluation of a new topical steroid. Fluoror 
/ :139-142, 1975, 


à AIlERGAN Pharmaceuticals, Inc., Irvine, California 92713, U.S. US 


2.3 © 


1e palpebral and bulbar conjunctiva, cornea and anterior segment of the glob 
x keratitis. Fungal diseases of ocular structures. Vaccinia, varicella and most othe 
ye. Hypersensitivity to the constituents of this medication. WARNINGS 
itis (involving the stroma) rec 
aucoma, damage to the optic nerve, defects 
aid in the establishment of secondary ocul: 
In those diseases causinggthinning of the cornea or sclera, perforation has beer 
activity enhanced by presence of steroid medicatio 
Use in Pregnancy: Safety of the use of to 
the cornea are particularly 
any persistent corneal u 
ocular pressure should be checked frequently. ADVERSE REACTIONS — Glauco 


ocular infection from pathogens liberated from ocular tissues, perforation of the globe 


nmaton with fluorometholone. Klin Mb] Augenheilk 166:518-520, 1975. 


netholone, in the postoperative course of the cataract operation. Ann Ophthalfr 




























tated the discontinuation of steroid therapy 
Another post-cataract extraction stud 
reported higher pressures with dexametk 
asone than with FML? a 

Patient comfort is another reason to choos? 
FML. The Liquifilm® vehicle soothes ant 
lubricates ocular tissues and doesn't inter 
fere with epithelial regeneration. | 


FML (fluorometholone)  . 
works well under pressure - 


]uires great caution; frequent slit-lamp microscop 
in visual acuity and fields of vision. posterior sul 
ar infections from fungi or viruses liberated from ocular tissue 
1 known to occur with use of topical steroids. Acute puruler 
n. Safety and effectiveness have not bee 
pical steroids during pregnancy has nc 
prone to develop coincidentally with long-term locas 
Iceration where a steroid has been used or is in use. Intra’ 
ma with optic nerve damage, visual acuitv or field defect 
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